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The STAD cooperative learning model can support active, independent and
responsible learning for students. The application of this model is expected to
improve students' critical thinking skills. The purpose of this study was to determine
the improvement of students' critical thinking skills using Edmodo-assisted learning
models. Edmodo was modified to become a teacher tool to expand learning at home.
This research is an experimental study using a pretest-posttest control group design
involving 39 students of class VIII MTs At-Taqwa Beru, Sikka, East Nusa Tenggara.
Based on the results of the study it was found that the Edmodo-assisted STAD type
cooperative learning model can improve students' critical thinking skills.
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I. Introduction

Learning will be saying to be successful and
qualified if the majority of students actively involved,
both physically, mentally, and socially [1]. However, in
the classroom, teachers have always found the lack of
ability of learners in critical thinking so that classes tend
to be passive [2]. Attitude and tendencies associated with
critical thinking can generate by applying cooperative
learning model STAD. There are two attitudes and trends
among the other is respect for the opinions of others and
tolerance for uncertainty. So that in the process of
teaching and learning activities of teachers not only give
attention to the interaction between him and the student
but the student interaction with other students [3]. STAD
as one of the techniques of cooperative learning, which is
considered a conventional technique. Because, STAD
cooperative learning model can improve critical thinking
skills [4].

Critical thinking skills are not innate but come as
practiced or implemented through a process of learning
by educators as facilitators in the learning. So should the
effort of teachers to create and understand the innovations
in a learning process. These innovations would be able to
grow and improve students' critical thinking skills [5].
The teaching of thinking often becomes an integral part

of the teaching routine should be done with just a small
extra effort [3]. Limitations of student learning time in
the classroom is still one obstacle, so it needs a bit of
extra effort Edmodo to continue the learning at home.
Edmodo is often called Facebook for education. Unique
social media community designed for teaching [6].
Edmodo, including mobile and web-based learning using
an application that has provided, in which teachers,
students, and parents can interact [7]. Learning to use
Edmodo had a positive response from students [8].

In Indonesia, Nearly 80% of adolescents aged 10-19
in 11 provinces in Indonesia addicted to using social
media. Most teens are still less wise in using social
media, 24% of users admitted to using social media to
interact with people who are not recognized, 14% of
users accessing pornographic content, and the remainder
for online gaming and other interests [9]. Now, based
learning online can be affordable, coupled with the
availability of internet signal that allows a person to
access the websites of learning. So that the development
of internet-based learning is needed, and the use of
mobile technology is very carefully related to the lives of
children and parents. Hence, its use for educational
purposes is a necessity [10].
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II. Theory

Learning is an enduring change in behavior, or the
capacity to behave in a certain way, resulting from
practice or other forms of experience [11]. Learning is a
mental/psychological activity that interacts directly
actively with the environment that results in changes in
knowledge, skills, and attitudes [12]. Gagne defines
learning as an event that is carefully motivated by the aim
that knowledge gained through the learning process can
be useful [13]. Physics learning is often associated with
events or phenomena observed in daily life, explaining
events in a simple way [14]. Learning physics is a process
that ideally focused activities on encouraging students to
think critically and develop arguments using evidence,
justification, and practical explanation [15]. Based
theories can conclude that the teaching and learning of
physics is a process of interaction of teachers and
students in a learning environment where teachers help
students to learn about the phenomenon observed in
everyday life, which allows students to think critically
and argue using evidence.

According to Gross, STAD as one of the techniques
of cooperative learning, is considered a proper technique.
Because STAD can improve student motivation to learn
by exchanging and sharing information, mutually
reinforcing, give feedback, and have a responsibility to
do their work in a group. It was stated that STAD has five
main components, namely presentation classes, team
studies, quizzes, individual improvement scores, and
team recognition [16].

Edmodo is a social network designed for the unique
learning community. People have called Facebook for
education [6]. Edmodo is web-based learning developed
based on the development of Web 2.0 and mobile-
assisted learning. Edmodo includes web-based and
mobile learning using applications that have provided,
where teachers, students, and parents can interact [7].
Edmodo is a social networking and micro-blogging
service that is designed specifically for education, which
can operate like any other social media such as Twitter.
By checking the access road to a particular room or a
group, teachers and students can exchange notes, links,
files, announcements, tasks, and exchange information in
a secure environment [17].

With many advantages offered by Edmodo;
Teachers, students, and parents can see why social
networking is growing so fast education. The advantages
of Edmodo are as follows [17]: (a) Easy to send files,
images, videos, and links; (b) Send individual messages
to teachers; (c) Create groups for individual discussion
according to specific classes or topics; (d) A safe
environment for new students; (¢) Messages are designed
to be easier to understand and are not limited by the
number of characters. Furthermore, from the advantages
that have offered, Edmodo also has its disadvantages.
Disadvantages of Edmodo is as follows [17]: (a)
disturbances in internet connection may affect the website
run slower; (b) Students have limited access to an exit
because it is only limited in the class; (c) Still in the
development version and not wholly perfect.

Thinking is a well-organized mental process and
works a role in the decision-making process to solve
problems by analysing and interpreting data in scientific
inquiry activities [2]. Can obtain a design that critical
thinking is the thinking skills must be developed and
trained from an early time by students to address and
provide solutions to social problems that occur both in
the community of the students as well as in
comprehensive and reliable [18]. According to Ennis,
critical thinking is thinking in the form of thought-out
revisiting something that has happened to focus on what
is believed and done if faced with a problem [19].
According to Ennis, critical thinking skills indicators
consist of five types, namely: a) elementary clarification;
b) basic support; c) inferring; d) advanced clarification; e)
create strategies and tactics.

III. Method

This study uses one group pretest-posttest design
shown in Table 1. The population of this research is class
VIII MTs At-Taqwa Beru Sikka. The sampling technique
used random cluster sampling divides the two classes of
Experimental Class (EC) and Control Class (CC). The
experimental class is in class VIII-C, and the control class
is in class VIII-D.

Table 1. Research Design

No Class Pre-test Treatment Post-test
1 Experiment O1 X O2
2 Control (0} Y Oy

In this study, the aspects studied were the students'
critical thinking skills. Thus, the data collection
techniques use of test results of the students' critical
thinking skills. The matter would be given before and
after a given treatment. Indicators on aspects of critical
thinking skills include elementary clarification, essential
support, inferring, advanced clarification, strategies, and
tactics.

Test questions that have passed validity and
reliability will be given to the experimental class and the
control class for evaluation. The research instruments
were adjusted accordingly with the adopted critical
thinking indicators. The following lattice of test
instruments for critical thinking skills can be seen in
Table 2.

In this study, the experimental class using
cooperative learning model type STAD with Edmodo
assisted to continue the learning at home, so that every
student directed to have Edmodo accounts. After having
an account, each student was given a coding class to join
the class created by the researcher. Edmodo learning
media used to support cooperative learning model type
STAD as a medium that connects teachers and students
and students with students in hopes of facilitating
information exchange activities after school hours at the
end of class. Before learning implemented in the
classroom. Edmodo's role in this research is to upload the
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required learning device. The device consists of a
teaching topic, student worksheets, and quizzes.

Table 2. Grating test instruments critical thinking skills

Indicator of Critical thinking  Distribution
critical thinking sub-indicators of questions
1 Provide a Simple Answering the 1,2,3,4,5
explanation question  "why"
and "how"
2 Build basic skills Consider the use 1,2,3,4,5,6
of  appropriate
procedures for a
problem
3 Conclude Make conclusions 1,2,3,4,5,6
based on facts
4 Set strategy and Use logic 4,5,6
tactics strategies

Analysis of the data used is using a normality test,
homogeneity test, independent sample t-test, and test n-
gain. The normality test used to determine the
distribution of the data obtained through critical thinking
skills tests normal distribution or not. Homogeneity test
used to determine the data gained through critical
thinking ability tests between the experimental class and
control class homogeneous or not. Tests using
independent t-test conducted to know the effect of the
carrying out of a sample different from the experimental
and control class. The N-gain test was conducted to find
out the value of the increase in students' critical thinking
skills.

IV. Results and Discussion

This research was conducted method of one group
pretest-posttest design that consisted of two classes.
Experimental class (EC) using cooperative learning
model STAD assisted Edmodo and Control Class (CC)
using cooperative learning model STAD without assisted
Edmodo. This research consists of several stages, namely
the planning stage, the pre-test, the treatment using the
cooperative learning model type STAD modified and
without Edmodo-assisted learning, and the final stage of
post-test administration. Edmodo is a tool to maintain
learning at home can be seen in Figure 1.

&

.. I

Figure 1. Display of Edmodo class

Furthermore, learning tools in conducting this
research need to be validated. Learning device has been
validated with four validators, which consists of two
lecture of physics education and physics teacher:

1. Validation of design a lesson plan is categorized as
very strong at 93%, so it can be said that the design
is a perfect lesson plan for use in the learning
process.

2. The results of the topic validation categorized as
active, with a percentage of 88%, so it can be said
that this material is very feasible to be used in the
learning process.

3. The results of the validation of test critical thinking
skills are categorized as very strong, with a
percentage of 79%, so it can be said that this test
item eligible for use in research.

The hypothesis usually considered as a principal
instrument in the study. Its principal function is to
suggest new experiments and observations. Many
experiments carried out with intentional hypothesis
testing objects. The following is a description of some
tests to find a hypothesis.

Normality test
Normality testing is done by Chi-Square test

Table 3. Grating test instruments critical thinking skills

No Class Pre-test Post-test

1 Experiment ~ Minimum 61.32 54
Maximum 61.90 85
average 14.16 72.68
observer 32.69 16
Xoount 79.45 493
Xable 46.76 9.49

2 Control Minimum 4147 30
Maximum 46.67 72
average 18.25 57.17
observer 7.14 23
X2count 6591 0.83
Xiable 58.77 9.49

The results of the analysis of the experimental class
following Table 3. The pre-test and post-test
experimental class consisted of 16 students in the
experimental class. The average pre-test results of
students' critical thinking skills in the experimental class
was 27.31, with a minimum value of 4 and a maximum
value of 48. While the average pre-test results of students'
critical thinking skills in the experimental class was
27.31, with a minimum value of 4 and a maximum value
of 48. The average post-test results of the students'
critical thinking skills in the experimental class is 72.68,
with a minimum value of 54 and a maximum value of 85.

From Table 2, after calculating the experimental
class pre-test data of 6.02. If consulted with the chi-
square table at the significance level of o = 0.05
obtainable X?upe = 9.49. Thus we can say that the data
pre-test with normal distribution for the experimental
class Xeount (6.02) < X2ebie (9.48). As for the data post-test
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experimental class after calculation X2coun obtain of 4.93
with chi-square table at significance level a = 0.05 was
obtained X?upie = 9.48. Thus it can be said that the
experimental class post-test data is normally distributed
because X%count (4,93) < Xuple (9.48).

The analysis results for the control class according
to Table 2. The pre-test and post-test control class
consisted of 23 students. The average pre-test results of
students' critical thinking skills in the CC is 26.8, with a
minimum of 3 and a maximum value of 46. Meanwhile,
the average post-test results of the students' critical
thinking skills in the CC is 57.17, including a minimum
value of 30 and a maximum value of 72. From Table 2,
after calculating the control class pre-test data, X’coun Was
obtaining of 0.70. If consulted with the chi-square table at
the level of significance, a = 0.05 was obtained Xupe =
9,49. Thus it can be said that the control class pre-test
data is normally distributed because X2count (0,70) < X2 tapie
(9.49). As for the data post-test control group after calculation
Xoux obtain 0.83, with a chi-square table at the
significance level a = 0.05 get of X?upe = 9.49. It can be
concluded that the data post-test control group with
normal distribution because X2cout= 0.83 < X2 tapie (9.48).

Homogeneity Test

This test carried out to show two or more groups of
sample data come from populations that have
homogeneous (equal) variance. Data can be said to be
homogeneous if the significance value calculation results
> significance value (0.05). The results of the analysis of
homogeneous test showed that the significance value is
0.06; the result looks like in Table 4.

Table 4. Homogeneity Test Post-test Experiment and Control
Class

No Levene Statistic df Sig.
1 1.227 37 0.275

Based on Table 4, it can be seen that the data on the
post-test experimental and control classes can be said
homogeneity, because of the significant value calculation
results > value of significance (P-value) is 0.275 > 0.05.

Independent Sample t-Test

Tests using independent sample t-test was
conducted to determine the effect of treatment on
different samples of the experimental class and control.

Table 5 shows that the average post-test of the
experimental class is 72.31, while the average post-test of
the control class is 57.17. The average results of the two
classes showed that the average experimental class was
higher than the control class, with a difference of 15.14.
While the calculation result obtained fcount of 4.80 prices
and the price fupe 2.03 at a of 0.05 with a degree of
freedom of 37, significance value calculation results
obtained a significance value of 0.000026 at a
significance level of 0.05 because ¢ is more significant

than #ape (4.80 > 2.03) and a significant value smaller
than the level of significance (0.000026 < 0.05). It can be
said there is the influence of the use of cooperative
learning model Edmodo aided in improving critical
thinking skills the student.

Table 5. Result of Independent Sample t-Test

No Experiment Control
1 Mean 7231 57.17
2 Observer 16 23
3 df 37
4 t-count 4.80
5 P-value (Sig) 0,000026
6 t-Table 2.03

N-Gain Test

Research using Edmodo supported cooperative
learning models to show very effective results and the use
of cooperative learning model without assisted Edmodo
showing ineffective results. General description of the
improved critical thinking skills of experimental and
control class students can be seen in Table 6.

Table 6. Percentage of N-Gain score

No Class Statistics Category

1 Experiment Mean 61.32  Quite

Median 61.90 effective
Std. Deviation  14.16
Minimum 32.69
Maximum 79.45
Range 46.76
2 Control Mean 41.47 Less
Median 46.67 effective
Std. Deviation 18.25
Minimum 7.14
Maximum 65.91
Range 58.77

Based on the results of the analysis of the N-Gain
test (Table 6) shows that the average value of the
percentage of the N-Gain score for the experimental class
(using Edmodo-assisted cooperative learning models) is
61.32% included in the category of quite useful, with N-
Gain score of at least 23% and a maximum of 79%. As
for the control group, results show that the average value
of the percentage of N-Gain score amounted to 41.47% is
included in the category of less effective with a minimal
and maximal score of 58.33%. This is similar with
opinion [20], [21]. Harahap [20] said that there was an
increase in critical thinking skills when using the
cooperative learning model type STAD. This can be seen
through the results of research conducted. After doing the
calculations the results of the students' critical thinking
skills were obtained from an increase of 70.93% in the
first cycle and 86.04% in the second cycle [19]. Kustandi
[21] said that learning using edmodo media was more
effective in improving critical thinking skills than
learning without using edmodo, with effective value in
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edmodo classes which was 52% greater than classes
without using edmodo which was 24% [20].

V. Conclusions

Based on the results of research conducted by
researchers and the discussion presented it can be
concluded that the learning process at MTs At-taqwa
Beru Sikka uses cooperative learning models with the
help of Edmodo as a tool to continue learning at home on
work material, and simple aircraft can improve critical
thinking skills the student. Based on the analysis using
test N-Gain Edmodo aided cooperative learning models
included in the category is quite effective.

Two factors led to the use of cooperative learning
model aided Edmodo included in the category is quite
effective:

1. Specifications smartphones used by students is
not good so that the supporting applications such
as PDF, Microsoft Office Word, and other
supporting applications cannot be used to
support the use of Edmodo.

2. The price of the internet quota is still high for
the East Nusa Tenggara region. The price of
which is only affordable for capable students, so
sometimes some students are late in getting
information that teachers have shared on the
Edmodo application.
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