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Abstract: This study aims to determine the effect of student worksheets through the
Edmodo network on understanding concepts and learning independence on hydrocarbon
material. The research method used is an experiment with a quantitative approach. The
research design used was a pretest-posttest control group design. The population of this
study was students of class XI SMAN 5 Banda Aceh with data collection techniques by
random sampling to obtain two classes that became the research sample. The research
instruments used were reasoned test questions and questionnaires. Based on the results of
the t-test analysis of conceptual understanding with a significant score of 0.015 <0.05, it
shows that there is a significant difference between the control class and the experimental
class. The results of the t-test of students' learning independence showed that the
significant score was 0.000 <0.05, which means that the data had a significant difference
between the control and experimental classes. The conclusion in this study is that student
worksheets through the Edmodo network can affect students' understanding of concepts
and learning independence. This research concludes that using student worksheets
through the Edmodo network in chemistry learning is more effective in increasing
understanding of concepts and students' learning independence for the better.
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Introduction Fakhrurrazi, et al., 2017). Mushuri et al, (2015) also say

Chemistry learning in high school contains many
concepts that are quite difficult and complicated for
students to understand, because it involves chemical
reactions and calculations and involves abstract
concepts so that students need a deep understanding of
concepts so that students do not have to rely on
teachers (Ristiyani and Bahriah, 2016; Uce & Ceyhan,
2019; Khairunnisak, 2018; Susilawati et al., (2021).

One of the chemical materials that need a deep
conceptual understanding is hydrocarbon material
because it is classified as material that is difficult for
students to understand (Pertiwi & Masykuri, 2017;
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that understanding concepts that are misunderstood by
students will result in students having a wrong
understanding, which is said to understand the
concept, namely if the concept has been stored in the
minds of students so that students can make examples
of a concept and distinguish examples from non-
examples.

The difficulties experienced by students in
understanding a learning material can lead to an
inappropriate understanding of concepts (Muntholib, et
al., 2018). Good concept understanding is the basis of
good problem-solving skills (Kurniawan et al., 2016;
Ulya, 2016; Kurniawan and Taqwa, 2018). This can be
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known based on research on understanding concepts
that have been studied related to hydrocarbon
materials (Wiqoyati, 2013).

Hydrocarbon material is very broad in scope and
requires a long time to study. The length of time in
learning results in students having to study outside the
school environment. Based on these limitations, the
internet was chosen as a way to make it easier for
students to get information about the subject matter
they need (Hermawan, et al, 2017).

This learning, it does not only focus on
knowledge but also on learning activities in schools
which are held to develop the attitudes, knowledge,
and skills of students (Aulia et al., 2019). This is in
accordance with the opinion of Fadhillah & Faradina
(2016), one of the attitudes that are expected to develop
through the implementation of education is
independence. Independence is the ability that a person
has to do something and be responsible for it.
According to Rikizaputra et al., (2021) independence is
an important thing that must be developed in the
learning process.

Based on the national exam scores of SMAN 5
Banda Aceh, the Chemistry UN data for the last three
years from the 2017 academic year to 2019 are 35.63,
42.00, and 37.35. (Puspendik, 2017, 2018, 2019). The data
shows that the UN scores of SMAN 5 Banda Aceh,
especially on hydrocarbons, are relatively low and
some students do not understand the concept of the
material.

In the teaching and learning process, many
obstacles are experienced such as the lack of time
allocation, lack of understanding of students, and the
unavailability of additional teaching materials so that
the material is not conveyed properly, especially with
the current situation, namely the Covid19 outbreak in
the world. Almost all over the world face-to-face
learning that is usually done in schools is disrupted.
This problem is caused by the Corona Virus Disease
(Covid19) which is not yet known when it will end, this
has an impact on the education system in Indonesia
(Dewi, 2020; Sadikin & Hamidah, 2020; Rahmadani et
al, 2021).

Learning activities in schools and universities
must be carried out in their respective homes through
available applications. The Ministry of Education and
Culture issued Circular Letter Number 3 of 2020
concerning the prevention of COVID-19 in education
units stating that schools and universities were closed
(Kemendikbud RI, 2020). Therefore, this is the cause of
learning that must be done independently, not only
independently, students are also required to be able to
understand  the learning material. Learning
independence is one of the important attitudes
possessed by students (Aulia et al., 2019).

One of the efforts that can be made to improve
learning independence and understanding of students'
concepts is by providing learning tools to students in
the teaching and learning process, namely in the form
of Student Worksheets. One way that helps students to
be more active in constructing their knowledge
according to the guidance in the 2013 curriculum is by
using student worksheets. This is supported by the
statement of Prastowo (2014) Student worksheets are
teaching materials that can reduce the teacher-centered
paradigm to become student-centered so that students
will be more active.

Based on the results of observations with
students at SMAN 5 Banda Aceh, it shows that so far
students are less interested in learning chemistry. The
results of interviews with several chemistry teachers at
SMAN 5 Banda Aceh, it is known that the value of
learning chemistry, especially on the material
peculiarities of the carbon atom and the nomenclature
of hydrocarbon compounds is still relatively low. This
can be seen from the average daily test score of
students, which is 50.8. This value is low when
compared to the minimum completeness criteria for
chemistry lessons at the school, which is 75. The level of
completeness of students' daily tests based on the
minimum completeness criteria ranges from 66%, so it
can be concluded that student learning outcomes in
chemistry learning are not optimal.

The teacher at SMAN 5 Banda Aceh also
explained that Student Worksheets are very necessary
for learning Chemistry. However, so far the Student
Worksheets used in schools are in the form of Student
Worksheets containing descriptions, materials, and
questions to strengthen certain concepts, but during the
current COVID-19 pandemic, learning is required at
home online. This will affect teaching and learning
activities which are usually carried out face-to-face so
that learning media is needed to facilitate students in
the teaching and learning process. One solution is to
use Edmodo learning media.

Edmodo is an interesting application for teachers
and students that serves to share ideas, files, activity
agendas, and assignments that can create teacher and
student interactions, Edmodo also makes it easier for
students and educators to communicate outside the
classroom (Aulia et al., 2019). Edmodo provides a safe
and easy way to build virtual classes based on class
divisions like in a school. Through Edmodo, teachers
and students can share notes and documents and can
continue discussions online, Student Worksheets can
also be given through the Edmodo network so as to
create meaningful learning. Therefore, the researcher
used the Student Worksheet through the Edmodo
network.
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Several studies related to Edmodo have been
carried out by several researchers (Aulia et al, 2019;
Yakub et al, 2018; Kongchan, 2012) which state that
learning using smartphone-based Edmodo can increase
students' independence and learning motivation in a
practical and effective manner so that they can be used
by educators as a supporter in the learning process.
Edmodo is designed very simply, providing space for
teachers, students, and even parents to maximize the
teaching and learning process. The results of research
from Nurhayati et al., (2019) suggest that Edmodo is
superior to the classroom because it uses e-learning
which is supported by better usability and pedagogical
usability, while Google Classroom is more suitable to
be used as a complement to learning. Therefore, the
authors are interested in conducting research on "The
effect of student worksheets through the Edmodo
network on understanding concepts and learning
independence of students on hydrocarbon material at
SMAN 5 Banda Aceh".

Method

This research was conducted using a quantitative
approach. The design used is a pretest-posttest control
group design. The population in this study were
students of SMA Negeri 5 Banda Aceh class XI which
consisted of 4 classes totaling 120 students, in the
2020/2021 school year. Sampling in this study was
done by random sampling. All class XI was given a
pretest to determine the initial state, then the results of
the pretest were selected two classes that had values
that were not much different or homogeneous, these
two classes were used as the control class and the
experimental class.

This research was conducted in the even
semester of the 2020/2021 academic year. Before doing
the lesson, the two classes were given a learning
independence questionnaire and a pre-test. Then
learning was carried out, where the experimental class
used Student Worksheets via the Edmodo network
while the control class used Student Worksheets via

WhatsApp. After carrying out the learning, both in the
experimental class and the control class, a final test
was carried out and the distribution of learning
independence questionnaires. The difference in
learning outcomes between the initial state and the
final state is assumed to be the effect of the given
treatment.

The data collection instrument used multiple-
choice questions to measure the understanding of
concepts and a questionnaire for the learning
independence of students to measure the level of
learning independence of students. Before using the
data collection instrument, a validation test was carried
out by experts. According to Yusrizal (2016) the validity
of the test serves to determine the feasibility of the
items in a test. In this study, the validity of the test was
carried out in 2 stages, namely content validity and
empirical validity. Furthermore, the instrument was
tested on the class that had received the material. Based
on the results of the trial, the validity, reliability, and
item analysis processes were carried out, namely the
level of difficulty and differentiating power.

Result and Discussion

Concept Understanding Results

The instrument to measure the understanding of
the students' concepts in this study was a matter of
pretest and posttest which had been validated first.
Pretest and posttest scores were obtained after students
answered 20 questions and their reasons. Salim and
Haidir (2019) add that an instrument can be said to be
valid if it can measure what the researcher wants and
can reveal variable data appropriately. The results
obtained were then tested wusing normality,
homogeneity, and hypothesis testing (t-test) to see the
improvement. Analysis of the results of learning
understanding can be seen from the acquisition of
pretest and posttest scores that have been given to
students. Analysis of the initial ability of students'
learning understanding can be seen in Table 1.

Table 1. The average value of the results of the pretest learning understanding

No Class Average Normality” Homogenity™ Significance™
1 Experiment 26.67 Sig: 0.129 Sig: 0.554 Sig (2-tailed) 0.279 > 0.05
2 Control 28.67 Sig: 0.061

Information

*) = Kolmogorov-Smirnov (Normal, sig. > 0.05)

**) = Levene Test (Homogeneous, Sig. > 0.005)
***) = Idenpendent Sample t-Test (Significant, Sig. (2-tailed) < 0.05

The results of the analysis in Table 1 show that
the average score of the pretest value of the
experimental class is 26.67 and the control class is 28.67.

This shows that the data is normally distributed,
namely 0.129 > 0.05 in the experimental class and 0.061
in the control class. Meanwhile, the homogeneity test
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showed that the two classes had homogeneous data
acquisition with an insignificant t-test, namely 0.279 >
0.05. Not significant between the pretest control and

experimental classes. The results of the analysis of the
posttest average value of students' conceptual
understanding results can be seen in Table 2.

Table 2. The average value of the posttest results of students' understanding of the concept

No Class Average Normality” Homogenity™ Significance™
1 Experiment 85.50 Sig: 0.192 Sig: 0.055 Sig (2-tailed) 0.015<0.05
2 Control 79.67 Sig: 0.053

Information

*) = Kolmogorov-Smirnov (Normal, sig. > 0.05)

**) = Levene Test (Homogeneous, Sig. > 0.005)
***) = Idenpendent Sample t-Test (Significant, Sig. (2-tailed) < 0.05

Based on Table 2, it can be seen that the two
classes are normally distributed, namely 0.129 > 0.05 in
the experimental class and 0.061 > 0.05 in the control
class. In addition to being normally distributed, the
data for the two classes are also homogeneous, namely
0.055 > 0.05. The results of the t-test analysis showed
that the sig value was 0.015 <0.05, which means that the
data showed a significant difference between the
control class and the experimental class. The increase in
the posttest average score in the experimental class was
included in the category, namely 85.50, and in the
control class, namely 79.67. The comparison of the
average score of the increase in the pretest and posttest
scores can be seen in Figure 1.

This result shows that the average score of students'
initial knowledge of hydrocarbon material is still low.
After learning is done, there is an increase in the
posttest score. The comparison of the average score of
the increase in the pretest and posttest scores can be

seen in Figure 1.
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Figure 1. The value of understanding students' learning
concepts

Based on the average score of learning
comprehension results, it can be concluded that both
classes experienced an increase in understanding, but
the experimental class had a greater improvement than
the control class. This increase indicates the important
role of Student Worksheets through the Edmodo media
network in achieving conceptual understanding and

learning independence of students on hydrocarbon
material. According to Uce & Ceyhan (2019) learning
chemistry contains concepts that are quite difficult and
complicated to understand because it involves
reactions, calculations, and abstract concepts so that
students need a deep understanding of concepts.
Pertiwi & Masyuri (2017) also said that chemical
materials, especially hydrocarbons, were classified as
difficult materials for students to understand.

The teaching and learning process must also be
carried out independently considering that it is
currently the middle of the Covid-19 pandemic which
causes learning to be disrupted and must be done
online. According to Prastowo (2014), one of the efforts
to improve the understanding of concepts and learning
independence of students in the teaching and learning
process is the Student Worksheet. Aulia et al., (2019)
also argue that Edmodo media is very helpful for
students in the online teaching and learning process
because Edmodo provides a safe and easy way to build
virtual classes based on class divisions like in school.
Student Worksheets can also be provided via the
Edmodo network.

The improvement that occurs proves that the
teaching and learning process using Student
Worksheets through the Edmodo network can make
students' understanding of concepts and independence
better. This statement is in accordance with the opinion
(Aulia et al., 2019; Santoso., 2019; and Herowati., 2016)
that Edmodo media is expected to be used properly so
that teachers can improve students' understanding
which is dynamic and effective because learning can be
carried out anywhere and anytime. Edmodo media can
increase the independence of students because teachers
can upload presentations of teaching materials, give
questions, put photos or videos, all of which can be
downloaded by students and commented on, students
can return at any time to repeat the material given,
even homework can also be given via Edmodo.

According to Herowati (2016) students who
collect their homework can be done using Edmodo,
teachers can put the value of students' work to be a
reference for students, Edmodo does not limit the
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number of virtual classes made by a teacher, teachers
can put teaching materials to use. At the next level or
school year, students can work together with other
students in small groups formed by the teacher. When
working on a project together they can put the
necessary documents in the process, Edmodo allows
teachers to put teaching materials that are very useful
for students who are absent or unable to meet face-to-
face, quiet students can freely speak and express
opinions without worrying about being embarrassed,
while active children can post questions at any time as
long as they are connected to the internet.

Edmodo was developed by Jeff O'Hara in 2008.
Jeff O'Hara created Edmodo when he realized the need
to create a friendly and safe educational environment
where teachers and students can be actively involved in

a holistic learning process. In 2010, a website was
developed to provide a social collaboration experience
between teachers and their students (Setyono, 2015;
Naibi, et al, 2018; Mokhtar, 2018; Eguz, 2020).

Independent Learning of Students

The learning independence of students can be
measured using a questionnaire (Aulia, et.al. 2019). The
learning independence questionnaire was developed by
Hidayati and Listyani (2010). The data from the
analysis of the students' learning independence were
first tested for normality and homogeneity and the t-
test. The analysis of the initial ability of independence
in the control and experimental classes can be seen in
Table 3.

Table 3. The average value of the pretest of learning independence

No Class Avera-ge Normality” Homogenity™ Significance™
1 Experiment 40.5 Sig: 0.130 Sig: 0.293 Sig (2-tailed) 0.386 > 0.05
2 Control 429 Sig: 0.064

Information

*) = Kolmogorov-Smirnov (Normal, sig. > 0.05)

**) = Levene Test (Homogeneous, Sig. > 0.005)
***) = Idenpendent Sample t-Test (Significant, Sig. (2-tailed) < 0.05

Based on Table 3, it is obtained that the average
self-reliance pretest score in the experimental class is
40.5 and the control class is 42.9 which indicates that
the ability of both classes is still low. The results of the
normality test for the experimental class are 0.130 > 0.05
and the control class 0.064 > 0.05, which means the data
is normally distributed. The results of the homogeneity
test between the two classes are 0.293 > 0.05, which
means the data is homogeneous. The results of the t-test

Table 4. Average Posttest score of independence

show that the sig value is 0.386 > 0.05, this indicates
that there is no significant difference between the
pretest of independence of the control class and the
experimental class, which means that the initial abilities
of the experimental and control class students are the
same. While the results of the posttest data analysis of
the independence of the control and experimental
classes can be seen in Table 4.

No Class Avera-ge Normality” Homogenity™ Significance™
1 Experiment 86.67 Sig: 0.053 Sig: 0.062 Sig (2-tailed) 0.000 < 0.05
2 Control 75.70 Sig: 0.055

Information

*) = Kolmogorov-Smirnov (Normal, sig. > 0.05)

**) = Levene Test (Homogeneous, Sig. > 0.005)
***) = Idenpendent Sample t-Test (Significant, Sig. (2-tailed) < 0.05

The results of the analysis in Table 4 obtained
that the average self-reliance pretest score in the
experimental class was 86.67 and the control class was
75.70 which indicated that the ability of both classes
was still low. The results of the normality and
homogeneity test of the experimental and control
classes showed that the data were normally distributed
and homogeneous because they had a sig value > 0.05.
The results of the t-test show that the sig value is 0.000
<0.05, which means that the data has a significant
difference between the control and experimental
classes.

The value of the independence of students in this study
was seen from before and after treatment which aimed
to determine the improvement that occurred during the
learning process in the control and experimental
classes. The results of the difference in the average
independence of students can be seen in Figure 2.
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Figure 2. The value of students' independence

Based on Figure 2, it can be seen that the average
score of students' independence before being given
treatment in the control and experimental classes was
42.90 and 40.50, both of which were still low, while the
average score of the independence of students after
treatment had increased. The average percentage of
independence of students in the control class has
increased to 75.70 while the results of the assessment of
the average score of independence in the experimental
class have become 86.67. The increase in learning
independence that occurs in the experimental class
indicates the effect of using Edmodo media in the
teaching and learning process.

The use of Edmodo media is able to direct
students to be directly involved in the learning process
so that students can practice their learning
independence. Safitri, (2017) said that the efforts made
to train students' learning independence were through
Edmodo media. Edmodo provides facilities for teachers
and students with a safe place to communicate,
collaborate, share learning content and applications,
homework for students, discussions in virtual classes,
online tests, and assessments.

Conclusion

Based on the results of research and discussion,
it can be concluded that the effect of understanding the
concept and independence of students by applying
student worksheets through the Edmodo network is
better on hydrocarbon material.
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