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Abstract

This research aims to develop mobile learning integrated with LMS and test its effectiveness motivation
learning on the topic of buffer solutions. The research was conducted at SMA AL-HASRA from November 2020
to June 2021. The research and development method by Borg and Gall was used by modifying five stages,
needs analysis; product development; validation; product testing; and implementation. Testing used
quantitative method with post-test only control group design and analysis using independent sample t-test.
The resulting mobile learning medium is called "LarutanPenyangga.apk” which is compatible with Android
devices which provides summaries, video animations, kimi quiz, and application buffer solutions in daily life.
The feasibility test for topic and language resulted 82.25% with a reliability 0.975. The feasibility test for media
75.05% with a reliability 0.960. Trial test have very good criteria. The effectiveness test of motivation learning
percentage is 68,4% and has a good category. Based on the t-test, obtained tibte < teount. It can be concluded
that Ho is rejected and Hjs is accepted, which means that there is a significant positive effect from the use of
integrated mobile learning with LMS to increase students' learning motivation on buffer solutions topic.
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1. Introduction In November 2019, a new virus was
discovered, named Covid-19. Starting from

The development of the 21st-century is marked
by the increasing importance of information
and communication technology in many
aspects of human life. Information and
communication technology have become a
tool used in developing a more dynamic and
quality learning process in education. With the
information and communication technology
(ICT) integrated with education, it is possible
to exchange and distribute information to
others, so that learning can be done anytime
and anywhere (Silin & Kwok, 2017). Almost all
information in all fields can be changed and
displayed in digital form, including learning
materials so that students can do independent
learning with their ICT tools without the
limitations of space and time (Asmara, 2015;
Silin & Kwok, 2017).

Wuhan, then spread throughout the world,
including Indonesia. Positive cases of Covid-
19 in Indonesia were first detected in March
2020. The spread of Covid-19 had a massive
impact on the world economy, but now the
impact is starting to be felt by the world of
education (Abidah et al.,, 2020). Therefore, the
ministry of education and culture decided to
implement distance learning. Reporting from
the Ministry of Education and Culture
(Kemendikbud) issued Circular Letter Number
15 of 2020 concerning Guidelines for the
Implementation of Learning from Home in an
Emergency Period for the Spread of Covid-19.
This circular letter reinforces the contents of
the Circular Letter of the Minister of Education
and Culture Number 4 of 2020 concerning the
Implementation of Education in the Corona
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Covid-19 Emergency Period (Kemendikbud,
2020). The online learning system (in the
network) is a learning system without face-to-
face directly between teachers and students
but is carried out online using the internet
network. Teachers must ensure that teaching
and learning activities continue, even though
students are home. The solution is that
teachers must design learning media as
innovations by utilizing online media.

The use of mobile phones has increased
during the Covid-19 pandemic. Smartphones
are used mainly by people aged 18-34 years
(Ozdamli & Cavus, 2011). Therefore, high
school students are included in the most
smartphone users. A large number of
ownership and high use of smartphones can
make smartphones as learning media.
Currently, technology has not been used
optimally. Most students do not use
smartphones well, only for games and social
media (Ardiansyah & Nana, 2020). So special
attention is needed to make technology,
especially in education, more valuable.

Buffer solutions material is one of the
materials in chemistry full of theoretical
concepts and calculations. This buffer
solutions material is also difficult for students
to understand because there are many
theories and calculation formulas. The results
of the analysis of student needs also show that
67.7% of students' buffer solutions is a
material that is difficult to understand. This is
because the material has concepts that are
difficult to understand; 62.9% of students feel
that it is too much to memorize, and 35.15%
feel that the learning is not interesting, the
remaining 11% is due to the teacher's delivery
and the absence of learning media. Bunce
(2009) states that to be successful in chemistry
requires good understanding, not
memorizing. To make it easier to study
chemical material that contains abstract and
microscopic concepts, a technology-based
learning media can be utilized. Teachers can
use ICT-based learning media, which is mobile
learning media. Mobile learning has become a
popular learning media, especially in
universities worldwide, because of its multi-
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function and effectiveness. Mobile learning
reflects a learning strategy by teachers for
distance teaching because it helps them learn
from anywhere and anytime (Biswas et al,
2020). It is also an alternative learning method
during the Covid-19 pandemic (Herliandry et
al., 2020; Naciri et al., 2020).

Mobile learning is a learning media that
utilizes telephone technology (Ardiansyah &
Nana, 2020). Mobile learning occurs when
students have access to find information
anytime and anywhere via mobile technology
to carry out activities in the context of their
learning (Martin & Ertzberger, 2013). Mobile
learning uses smartphones, tablets, netbooks,
or notebooks as a learning tool and is part of
learning through electronics (e-learning).
Therefore, mobile learning is more flexible
than e-learning because students can learn
anywhere and anytime (Ally & Prieto-
Blazquez, 2014; Kukulska-hulme, 2012).

Mobile learning is an important factor in the
learning process that is not applicable for 21st-
century students using mobile devices
because mobile learning can improve student
learning, contribute positively to student
engagement, and positively affect the
academic field (Lestari et al, 2019). Mobile
learning equipped with multimedia elements
has a role to generate new interest in learning
and generate motivation for student learning
activities.

Increased motivation due to learning with
mobile learning applications composes the
concept that students can learn anytime and
anywhere. Students can use mobile learning
applications in the environment or conditions
they want, so it is expected to increase the
motivation of student learning activities. This
is in line with the results of previous research
(Chung et al, 2013; Laila et al, 2016), which
revealed that mobile learning could facilitate
students in learning anytime and anywhere
and increase students’ motivation and
memory can be used repeatedly.

Because the benefits of mobile learning are so
felt, various kinds of mobile learning

Jurnal Tadris Kimiya 6, 2 (December 2021): 156-166

This is an open access article under CC-BY-SA license (https://creativecommons.org/licenses/by-sa/4.0/)



U. Cahyana, F. Janah & S. Budi

development models have emerged to
provide a quality learning experience to
students. Mobile learning can be integrated
with the help of various software and
hardware technologies into multimedia
applications that can facilitate communicate
educational formats in various formats such as
games, short messages, quizzes, and
multimedia content. One of them is to
integrate it with LMS. Most universities provide
a platform for learning in LMS for all subjects.
LMS can support interaction between students
and lecturers (Hanafi et al,, 2020).

LMS is a resource management system used in
web-based learning media or e-learning
(Sicat, 2015). LMS (e.g., Moodle, Blackboard) is
considered a Web 2.0 application that
combines multimedia resources for various
educational activities, serves as an online
platform for group discussions, uploading
course materials, and grading assignments
(Hu et al, 2019). Some of the provision of
mobile learning applications is provided
through a LMS to improve students' learning
experience (Hung et al.,, 2015). LMS can make
the provision of teaching and learning
materials and activities more efficient (Lonn &
Teasley, 2009).

Mobile learning applications integrated with
the LMS can increase learning motivation and
are expected to assist educators in choosing
educational applications that suit the
characteristics of students. This is in line with
research conducted by previous studies
(Adinugroho et al., 2015; Al-Kindt & Al-Suqgri,
2017; Antonenko et al,, 2013; Hu et al., 2019;
Setiawati et al,, 2012).

Based on this background, the researchers are
interested in developing the media mobile
learning integrated with LMS to improve
student learning motivation on buffer
solutions topic.

The learning process uses a scientific approach
with a discovery learning model. According to
the Ministry of Education and Culture (in
teacher training materials for implementing
the 2013 curriculum), discovery learning is a
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2. Research Method

This research uses the Research and
Development (R & R&D) method of the Borg
and Gall model, which has been modified into
five stages: preliminary analysis, product
development, product validation, product
testing, and implementation with quantitative
methods. The study was conducted at SMA AL-
HASRA from November 2020 to June 2021.
The sample in this study was 51 students of
11t grade natural science 1 and 2 of SMA Al-
Hasra. The sampling technique used in this
research is purposive sampling.

At the validation stage, the researcher
conducted a feasibility test/validation of the
mobile learning media product integrated
with the LMS developed for the validator, with
expert validators: media experts, material
experts, and language experts. After that, do
the testing phase. The trial phase was carried
out on a small and large scale.

The media that has been developed is then
implemented and tested using quantitative
methods with a quasi-experimental research
design. The form of the research design
chosen is a post-test only control group
design.

This research was divided into two classes: the
experimental and control classes. The
experimental class is a class that uses
integrated mobile learning and LMS. While the
control class is a class that uses PowerPoint.
The post-test only control group design
scheme is shown in Table 1 as follows:

Table 1. Research Design

Group Treatement Measurement

Control X 01

Experiment Y 0O,
Description:

X = Using PowerPoint media

Y = Using Mobile Learning integrated LMS

0O;: dan O; = Giving motivational questionnaires
for the experimental class and the control class
after treatment
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The learrning process uses a scientific
approach with a discovery learning model.
According to Ministry of Education and
Culture (in teacher training materials for
implementing the 2013 curriculum), discovery
learning is a learning theory that is defined as
a learning process that occurs when students
are not presented with the subject matter in a
final form but are expected to organize
themselves.

The instrument used in this study was a
student learning motivation questionnaire
compiled based on the characteristics of
learning motivation by Sardiman (2012), which
was developed as an indicator of learning
motivation. Then, the data is tested for
validation and reliability. The data were
analyzed first by prerequisite tests, which are
normality and homogeneity tests. Hypothesis
test using t-test (independent sample t-test.).
Hypothesis testing is used to prove that the
integrated mobile learning media LMS in
buffer solutions subjects will positively affect
students' learning motivation.

3. Result and Discussion

3.1. LMS Main Page Display

The mobile learning application created is
called buffer solutions and can be installed by
students using the link
http://fromedia.id/Solutions-buffer/. After
downloading and installing, the application
can then be used on the smartphones of
teachers and students. This LMS view requires
an administrator to create and manage LMS
accounts. The display link to download the
mobile learning application can be seen in
Figure 1.

Main menu display/main  home: after
downloading the mobile learning application
and loading, mobile learning will go to the
main menu. The main menu consists of
competency features, buffer solutions
material, learning videos, chemistry classes
(kimi), quizzes, and discussion rooms.
Furthermore, a sound button functions to turn
on the back sound, a home button to return to
the main display, and an exit button (blue sign)
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are used to exit the mobile learning
application, as in Figure 2.

!

BUKU PANDUAN

Untuk mempermudah pengoperasian
aplikasi Mobile Learning, disarankan
untuk mengunduh buku panduan terlebih
dahulu. Buku panduan berisi panduan
untuk menggunakan fitur-fitur yang
tersedia pada Mobile Learning.

MOBILE LEARNING

Mobile Learning Larutan Penyangga
merupakan media pembelajaran berisi
materi mengenai Larutan Penyangga
yang dapat dijalankan secara offline
pada perangkat mobile dan dapat
digunakan dimanapun dan kapanpun.
Didalamnya tersedia fitur materi, video,
kuis, dan ruang diskusi.

STUDI KASUS SILABUS RPP

Stud) Kosus Loruton
Penyangga

RUANG DISKUt

Sliobus Moterl Laruton Rencana Peloksanoan Ruang Diskus! terhubung ke
Penyangga Pembeljaran Google Classroom

Figure 1. LMS Main Page Display

Field trials are mobile learning media trials
conducted on several teachers and students
based on the results of product development
revisions that have been carried out in expert
trials. The feasibility test for material and
language experts is 82.25% with a reliability of
0.975 and a media feasibility test of 75.05%
with a reliability of 0.960. The trial conducted
by the teacher was 83.15%. While the small-
scale student trial was 83.02% and the large-
scale was 79.5%, the feasibility of the data and
the trial had very good criteria.
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Figure 2. Main Menu Display

After developing mobile learning media, the
next step is to test students' learning
motivation. In this study, a learning motivation
questionnaire was compiled based on its
characteristics which were developed into ten
indicators:  persistence to face tasks,
perseverance to face difficulties, happiness to

learn independently, trying to explore the
subject matter, trying to excel, an interest in
new problems, full of enthusiasm, can defend
the opinion that is believed, pleasure in
finding and solving problems, and pleasure in
doing tasks.

Table 2. Results of Student Learning Motivation on Mobile Learning

No Aspect Feasibility Percentage Criteria
1 Perseverance to face the task 73.8% Good
2 Perseverance to face adversity 73.2% Good
3 Happy to learn independently 66.3% Good
4 Trying to explore the subject matter 73.0% Good
5 Striving to excel 70.4% Good
6 Interest in new problems 68.2% Good
7 Full of spirit 71.7% Good
8 Can defend the opinion that is believed 63.1% Good
9  Fun in finding and solving problems 67.0% Good
10 Having fun doing the job 60.8% Fair

Average 68.4% Good

This instrument is then tested for validity and
reliability. This instrument was validated by
two expert lecturers in the chemistry
education department of Universitas Negeri
Jakarta and was trialed by 30 students in
different classes, then the reliability and
validity were calculated using SPSS version
23.0, with the R-value 0.898. After the
motivation questionnaire instrument was
tested for validity and reliability, the next step
was to collect data. The results of students'
learning motivation towards LMS integrated
mobile learning can be seen in Table 2.
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From the results of data analysis in Table 2, it
is known that the average value of student
learning motivation is 68.4%. Thus, it can be
seen that students' learning motivation is in a
good category.

Based on the results of the motivation
questionnaire, a prerequisite analysis test was
carried out to determine the level of normality
and homogeneity of the research data. The
Kolmogorov-Smirnov normality test uses a
formula carried out by the Asymp rule. Sig or
p-value at the 5% alpha significance level. If p
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> 0.05, then the data is normally distributed.
This normality calculation uses SPSS computer
assistance version 23.0. The normality test
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results calculated using SPSS version 23.0 can
be seen in Table 3.

Table 3. Normality Test Result

Kolmogorov-Smirnov?

Shapiro-Wilk

Class

Statistic Df Sig. Statistic Df Sig.
11t grade natural science 2 0.128 25 0.200" 0.951 25 0.257
11t grade natural science 1 0.104 25 0.200° 0.966 25 0541
* This is a lower bound of the true significance
a. Lilliefors Significance Correction
From the normality test results in Table 3, it is Table 4. Homogeneity Test Result
known that the variable being tested, which is Levene Statistic dfl df2 Sig.
students' learning motivation, has an Asymp
0.015 1 48 0.903

value. Sig. is greater than 0.05. It was
concluded that the research variables were
normally distributed.

The homogeneity test was conducted using
the Levene Statistics test through the SPSS
23.0 program. The homogeneity test results
calculated using SPSS version 23.0 can be seen
in Table 4. From Table 4, it is shown that the
value of sig. The variable of students' learning
motivation is greater than 0.05. It is concluded
that students' learning motivation has the
same variance (homogeneous).

After conducting the prerequisite test using
the normality test and the homogeneity test, it
was concluded that the data were normally
distributed. Then it can be done by testing the
hypothesis using parametric statistics with an
independent sample t-test. An independent
sample t-test was done using SPSS 23
software. The results of the t-test can be seen
in Table 5.

Table 5. Result of Independent Sample t-Test

Groups n M SD T df P
Experimental 25 106.56 7.517 48
10.045 0.00
Control 26 85.19 7.568 4798
Based on Table 5, the data from the 3.2. The Effect of Student Learning

independent sample t-test results obtained
the value of Sig. (2-tailed) 0.000. This indicates
Sig. (2-tailed) < Hy was rejected and obtained
teount Of 10.045 and tipe Of 1.685. This indicates
that the number of tcount 1S greater than tiape. It
can be concluded that there is a significant
positive effect from the use of integrated
mobile learning media LMS to increase
students' learning motivation in learning
chemistry of buffer solutions topic.
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Motivation on the Buffer Solutions

Material between Students LMS and

Students Using PowerPoint
Testing the hypothesis between students who
use mobile learning media integrated LMS
obtained a learning motivation score with an
average of 106.56 while the group of students
who use PowerPoint obtained a learning
motivation score with an average of 85.19.

The use of mobile learning provides teachers
with the benefits of teaching without being
limited by time and place, enabling learning to
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continue after class ends or outside the
classroom where learning occurs naturally
(Zydney & Warner, 2016). This kind of learning
media can help improve student' academic
performance in learning outcomes in the
cognitive domain and students' learning
motivation (Abidin et al, 2014; Yektyastuti,
2016). Upbeat on  the  cognitive,
metacognitive, affective, and socio-cultural
dimensions. Smartphones and tablets have
the power to transform the learning
experience. Mobile learning also has
advantages because it is integrated with the
LMS.

LMS is a web 2.0 application that combines
rich multimedia resources for various
educational activities, serves as an online
platform for group discussions, uploading
course materials, and grading assignments
(Hu et al, 2019). This is consistent with
previous research that mobile learning
integrated LMS can increase student
motivation to learn and promote collaborative
learning (Black et al., 2008; Cavus et al,, 2007;
Ouadoud et al,, 2017). Active implementation
and use of LMS have proven to be very
effective in increasing student engagement in
higher education (Barua et al,, 2018; Horvat et
al, 2015). So that mobile learning that is
integrated with the LMS makes it convenient
for students to access chemistry materials and
information in an easy and timely manner.

In contrast to the case with students who are
taught using traditional media, this study was
formed in PowerPoint media. PowerPoint
media does not support the formation of
meaningful learning because it does not
stimulate students’ audio and Vvisuals
(Penciner, 2013). Teachers also have to
prepare laptops/computers and projectors to
display them in the classroom, and not all
teachers can operate PowerPoint efficiently.
Not only that, but making PowerPoint also
requires special skills to display excellent and
interactive PowerPoint. PowerPoint is only
used for teachers to deliver material during
the learning process. Generally, PowerPoint
media is only in the form of impressions
combined with the lecture method that the
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teacher gives when explaining learning
material in class so that students tend to
passively only receive information. This causes
students to become bored and sleepy because
students are not actively involved (Boumova,
2008). So that learning is still centered on the
teacher and students cannot use learning
media optimally.

Based on Table 5 the data from the
independent sample t-test results obtained
the value of Sig. (2-tailed) 0.000. This indicates
Sig. (2-tailed) < Hy was rejected and obtained
teount Of 10,045 and ti,pe Of 1,685. This indicates
that the number of t.nt is greater than tipie.
So it can be concluded that Hy is rejected and
H; is accepted or the hypothesis is accepted,
which means that there is a significant positive
effect from the use of mobile learning media
integrated LMS to increase students' learning
motivation in learning chemistry buffer
solutions topic.

This is consistent with previous research that
mobile learning integrated LMS can increase
student motivation to learn and promote
collaborative learning (Black et al., 2008; Cavus
et al, 2007; Ouadoud et al,, 2017). In addition,
the application of finding information through
mobile learning is an effective way because it
can attract, encourage and motivate to
increase theoretical knowledge and skills
(Apostolov & Milenkova, 2018).

Mobile learning is unique because students
can access materials, directions, and
applications related to learning anytime and
anywhere. This will increase attention to
learning materials, make learning persuasive,
and encourage learner motivation for lifelong
learning. Learning motivation must be
increased so that teachers must design
learning according to the criteria with mobile
learning. With the development of mobile
learning, an integrated LMS provides
opportunities for the government, schools,
teachers, and students to increase their
learning motivation. The resulting learning
media can be used by participants so that
students' learning motivation can increase,
especially in the buffer solutions topic.
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4. Conclusion

The study result concluded that using the
integrated mobile learning application LMS
positively  affected students' learning
motivation.

During the Covid-19 pandemic, classroom
activities were eliminated. The government
and schools should think about how to solve
this problem. One alternative that teachers
widely use is mobile learning. Mobile learning
is just a learning tool that will not change or
improve academic achievement if it is only
seen as a means of storing material and
providing assignments without providing
learning scenarios that must be in it.

Learning motivation must be increased so that
teachers must design learning according to
the criteria with mobile learning. With the
development of mobile learning, an
integrated LMS provides opportunities for the
government, schools, teachers, and students
to increase their learning motivation.

Based on the findings of this study, it is
suggested that integrated mobile learning can
continue to be implemented not only during
the Covid 19 pandemic, and learning using
integrated mobile learning and LMS can be
developed by teachers on an ongoing basis for
different subjects and materials.
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