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Abstract—Learning media is a part of the important components in the pro-
cedures of implementing learning, especially during the current pandemic. But
there are still few teachers who use media in the learning process, causing stu-
dent learning outcomes to decline. Interactive media, which can attract students’
attention by combining systems ranging from text, images, videos, and audio/
sound, can provide new experiences for students in learning. This study aims to
determine learning outcomes of the students after applying android-based inter-
active learning media in social science subjects. The population group consisted
of 70 students from several Cluster 2, Cipinang Muara Village. Then samples
were taken using the Slovin formula to get 60 samples of fourth-grade students.
The data analysis performed in this investigation was a Boolean analysis uti-
lizing a t-test. The collected data were analyzed through a t-test. The results
showed that android-based interactive media positively affected student learning
outcomes. Students experienced a significant increase in learning outcomes by
using this media. In addition, students experienced more fascinated and untrou-
bled to understand the material by using this application. The results showed that
android-based interactive media positively affected student academic achieve-
ments. Students experienced a significant increase in learning outcomes by using
this media. In addition, students perceived more curious and simpler to under-
stand the material by using this application. The results showed that android-
based interactive media positively affected student learning outcomes. Students
experienced a significant increase in learning outcomes by using this media. In
addition, students undergo more attentive and uncomplicated to understand the
content by using this application.

Keywords—Interactive media, Android, learning outcomes

1 Introduction

Entering the revolution of industry 4.0 era, which emphasizes the figure of the cyber
economy requires the world of education to be more proactive in innovating to create
progress [1]. Cloud-based online learning helps teachers keep a close eye on the entire
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curriculum, meeting the learning needs of students. Teachers can use cloud platforms
to teach students following the identical processes. In institutions of tertiary educa-
tion, exams are done digitally through these programs. This inquiry shows that most
of students operate smartphones to get entrance through online courses. The remark-
able development of smartphones has led to alter the education landscape. As mobile
technology reaches every corner of the world, it permits more students to retrieve the
cyberspace on the internet. Mobile addiction isn’t just about convenience.

Optimization of forthcoming educational chances, the educational pattern requires
to proceed to productive capability in solving today’s educational problems [2]. This
study aligns with the current world of education, which is being affected by the Covid-19
pandemic, where all students must study from home. On the other hand, social science
lessons are often boring for some students. The low student achievement and student
responses during learning can be seen in this situation. Furthermore, both teachers and
students have difficulty in conducting online learning. Teachers find it difficult to con-
vey the material, and students find it difficult to understand it. Understanding these
conditions, innovation is currently something that must be done in education as it is by
digitizing all existing learning systems, including learning media.

The importance of learning media today is indeed inseparable from the role of tech-
nology. Technology in the classroom can positively impact students’ encouragement,
participation, and interest in studying while inspiring the progress of energetic, explor-
atory, and inquiring learning styles [3]. The development of today’s era allows us to get
used to living in a technology that is also constantly evolving. Life will always coexist
with technology, including in the classroom. Currently, various schools have imple-
mented technology-friendly learning. With technology, students are taught to develop
their abilities and knowledge through themselves with the help of technology. Combin-
ing diagnostic mechanisms based on learning games can reduce students’ anxiety levels
and increase attentiveness in education and problem-solving competence, improving
learning achievement [4]. Technology that can stimulate student involvement will
cause students’ curiosity in the learning process.

In another survey, teachers’ point of view toward educational modernization and the
fortrights application of modern teaching methods to education were investigated [5].
Strong ICT-based tutoring motivates students to apply positive attitudes to topics.
Advantages of implementing ICT to guide learning include increased connection to
teaching and learning, visualization of abstract concept, and easier comprehending of
the lesson under study. This state can cause studying the substances more attractive and
provide interaction. This is under investigation. Focusing on the preference of practic-
ing ICT will inevitably lead to ICT use in education and schools. Schools must always
generate significant accomplishments to meet the requirement of these ICT tools.

One of the formidable results of the epidemic is that many students are pushed to
pursue homeschooling online, following school termination and face-to-face classes
[6-8]. Because of pandemic, the transformation from full-time education to online edu-
cation has revealed the problematic unfairness of economically handicapped students.
This shift in learning methods coerces several groups to join the trackway taken so that
learning can occur, and the choice is to implement technology as an online learning
means. Automation is like two blades, each of which has the same role, namely the
positive and negative sides that influence changes in human civilization. All aspects
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of life today cannot be separated from technology. Therefore, technological literacy is
especially important for society. The use of technology is beneficial without harm and
has a negative impact about life. Especially in education, this technological literacy
needs to be learned by all education stakeholders, especially in its application as an
online learning form which is presently being done.

In developing multimedia projects, the utilization of mobile applications appealed
to the awareness of students and guarantee constructive communication [9—11]. The
advantage of multimedia is that it has an important role in getting learning objectives,
especially in difficult subjects. This shows that multimedia is interesting and inno-
vative. Multimedia can be accessed through gadgets that are needed by students so
that they can use all of their learning adventures in answering problems and motivate
students to study independently without feeling burdened. Therefore, the purpose of
author is to develop valid, practical, and effective android-based interactive media that
students can access personally using smartphones.

From several earlier studies that have investigated interactive learning media, it cre-
ates to offer a positive reply. Researchers developed Android-based interactive learning
media in subjects such as social sciences in elementary schools to improve student
learning outcomes. Considering in previous studies, there are still few researchers who
have developed interactive learning media based on Android. Hence, researchers need
to build these media to acquire quality assurance in education in the digital era. Conse-
quently, the objective of this research is to respond some questions, including:

a) How to develop android-based interactive media to enhance social sciences aca-
demic achievement in the forth grade students at elementary school?

b) How to use android-based interactive media to improve social sciences learning out-
comes for elementary school students grade four?

¢) Can android-based interactive media raise learning results in social sciences for
fourth-grade elementary school students?

1.1  Information and communication technology in education

Technology is turning into one of the important aspects of education that assists stu-
dents apprehend the larger deskription of the world and is not only limited to the con-
tent taught by schools and teachers [10]. Of course, advanced technology can replace
traditional methods. Some teachers in Europe apply ICT to arrange their material.

Learning has become a powerful component of learning and teaching [12]. In most
countries, it is evident that ICT has an essential role in teaching and learning. Edu-
cational reforms are being implemented towards the application of technology in the
classroom. It is believed that technology can increase the effectiveness of education by
providing access to educational content from around the world and enhancing inter-
action between people who cannot easily communicate face-to-face. In addition, the
application of technology allows extended training individually.

Educational technology is a combination of computer hardware, software, and edu-
cational theory [13]. Educational technology applies high-quality information rein-
forcement for students, teachers, parents, and the society. Educational technology is
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also utilized to assist learning. In addition to experience in education, educational tech-
nology is also on the basis of theoretical skill from variety of disciplines.

Educational technology is an exclusive word for tools and conceptual foundations
used to aid learning in teaching. Educational technology is not restricted to multimedia
but is included in everything that increase learning in the classroom [14]. As a con-
sequence, condition of learning can alter flexibly and be arrange freely. Studying no
longer only depends on educators in the classroom. Still, the process of learning can
keep on to be done with variety of technologies in education.

With the increasing demands of society in the utilization of ICT in education, ICT
competencies need to be mastered by teachers both in making media and operating
existing media. This has led to an ideal shift in education system of education with the
teaching concept application with better quality. In this case, technology asks students
to be more autonomous in learning and changes the curriculum to be more progressive.
By utilizing various advantages of information technology, it is expected that students
will find it easier to understand the material provided. The presence and advancement
of information technology in the current era of global communication has provided
opportunities and enlargement of learning resources occuring anytime and anywhere
without any limitation by area and era [15—19]. With the help of ICT, presenting the
material becomes more fascinating and amusing. On the other hand, the existence of
ICT claims teachers to professionally manage information to utilize ICT media produc-
tively and proficiently in the learning process. This is in line with the requirement of
the 2013 curriculum, where the field of probing becomes the target to boost teachers
to adopt ICT as an instrument or media in assisting students comprehend the material.

1.2 Interactive media

Professional teachers must select variety learning media types to facilitate the trans-
mission of teaching materials and assist students in understanding the material [20].
Media are graphic, photographic, electronic, or mechanical devices for presenting, pro-
cessing, and explaining information orally or visually. Media can also be said to create
conditions that allow learners to receive know-how, expertise, and belief. There are
many types of learning media consisting of audio, visual, and audio-visual. Learning
media that combines these three types of learning media is interactive multimedia [21].
From some of the explanations above, interactive media are tools, materials, or teach-
ing materials intended for students to learn with or without teacher guidance using a
combination of two or more media. Interactive learning media is media developed with
a program or software that complements each other to be interactive. The use of interac-
tive learning media offers tremendous educational opportunities. With the introduction
of interactive learning media, the focus has shifted to practical teaching methods that
provide hands-on experience.

Interactive multimedia that can combine images, text, video, and audio on a screen
has several advantages to attract students’ attention. Students can learn in a fun learning
atmosphere. In addition, utilizing interactive multimedia as a complement in learning
can increase student activities and learning outcomes [22]. An important feature of

iJIM - Vol. 16, No. 07, 2022 7



the modern pedagogical curriculum is innovativeness, which implies the development
of new achievements of students of professional and cultural experiences in teaching
project activities based on creative and critical thinking, multimedia, and cognitive
activities. The extensive use of media provided through student-prepared multimedia
helps to advance to higher levels of academic achievement rapidly. In the project work,
students use multimedia materials generated by them to stimulate students’ indepen-
dence and motivate learning. Appropriately structured project activities contribute to
the successful shaping of a student’s educational outcomes.

1.3  Learning outcomes

A key aspect of effective educational practice — high-quality educational substances;
thematic and ad hoc organizing the curriculum; cognitive load dissemination during
training; establishments of tools to engage students; effective attendance of students
in the educational system; synergies of ability collection and transfer in the studying
surrounding; Thematic general interactions of study group participants [23]. Learning
outcomes can be interpreted as a change in students in the form of cognitive, affective,
and psychomotor aspects resulting from learning activities that students have carried
out. The cognitive dimension is the primary components in the educational curriculum
and becomes a criterion for evaluating children’s growth. Cognitive is an aspect related
to reasoning or thought processes, particularly the competences and productivity of the
brain to enhance rational skills. Affective aspects are dimension related to apprecia-
tion, feelings, enthusiasm, interests, and attitudes towards something. The psychomotor
aspect is a territory that includes progress action and visible regulation, motor abilities,
and a person’s physical competences.

Learning outcomes can also be interpreted as a change in overall behavior, not just
one aspect of human potential [24]. This means that learning outcomes categorized by
education experts, as mentioned above, are not seen as fragmentary but comprehen-
sive. For the learning to be of high quality and students have achievements, schools
must focus on students’ happiness and learning outcomes. Student fulfillment has an
essential role in developing knowledge and skills to enhance academic achievements
[25]. This happens because when students feel happy and motivated in learning activ-
ities, students’ emotions will affect the quality of mastering the material provided. It
can reach an agreement that learning outcomes are changes that occur in students not
only from one aspect but comprehensively which includes aspects namely cognitive,
affective, and psychomotor obtained by students after participating in the learning pro-
cess by the learning objectives that have been set previously by still paying attention to
student satisfaction in participating in learning.

The intent of this research is to determine the power of using Android-based inter-
active media in learning social science material on cultural diversity on the learning
outcomes of fourth-grade elementary school students. Through this test, it is expected
that elementary school teachers, mainly grade IV, can have an idea about the use of this
interactive media in social science learning to raise students’ performance in this era
of globalization.
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2 Method

2.1  Research design

This research applied research design of experiments examining the causal rela-
tionship between variables. Through experimental studies, researchers can observe
the influence of one independent variable on one or more dependent variables. This
evaluation finds a use for a single group pre-test — post-test. This pattern includes one
group given a pre-test (O), treatment (X), and a post-test. In single group pre-test post-
test research, the first step is to decide about the sample utilized and break it down
into one-class research. The next step is to pre-test to measure academic achievement
before being assigned treatment using interactive media. In the next stage, the sam-
ple was treated utilizing interactive media. Then, the sample was given a post-test at
the last stage to measure the outcome afterward. The difference between the average
values of the pre-test post-test shows the influence of the independent variable on the
dependent variable.

Table 1. Android-based interactive media use research design

Pre-Test Treatment Post-Test
(0] X (e}

1 2

Notes: O, = Pre-test given treatment; O, = Post-test given treatment; X = treatment in the form drawing on
metaverse applications.

2.2 Population and research sample

The population extracted is grade IV elementary school students in Cluster 2,
Cipinang Muara sub-district for 2020/2021, as many as 70 students. Then the sampling
was carried out using the Slovin formula to get the number of 60 students. The research
was done in 2020/2021 academic year.

2.3 Research instruments

The instrument utilized is a cognitive learning outcome test for students’ social
science subjects using android-based interactive media. Data collection techniques
using pre-test and post-test techniques are used to find out the effectiveness of android-
based interactive media on the content of social science class IV Elementary School
in Cipinang Muara Village. The collected data will be analyzed using descriptive
statistical calculations. The final data analysis in a t-test was used to determine the
average difference in social science academic achievements before and after applying
learning media.
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2.4  Data analysis

The test of normality was finalized on the scores of pre-test and post-test with
Kolmogorov Smirnov formula using Monte Carlo approach. Sig or p-value is at 5%
level of alpha significance. If p > 0.05, then the data is normally distributed. Calculation
of normality using SPSS version 26.1.0 After the normality test, the homogeneity test
was done. To test the homogeneity of the statistical test of variance (test of variance) in
the distribution of the group concerned. The homogeneity of the pre-test and post-test
scores was done with the rules if the significance value was greater than the significance
level of 0.05 (5%). The homogeneity test with the paired sample t-test was used to
decide about the difference of the mean of the paired two samples.

The technique of data technique utilized to test the hypothesis in this research is the
t-test. The t-test is attempted to test the average value between the scores of pre-tests,
and the post-test having a significant difference. SPSS 26.1.0. was used to analyze data.

3 Results

3.1  Analysis stage

Stages of analysis are carried out in an outline analysis of the media program. The
analysis includes two steps, namely: (1) curriculum material analysis and (2) learning
aspiration. The curriculum materials are analyzed to designate and rearrange the mate-
rial for Indonesian cultural diversity to suit the 2013 Indonesian curriculum. Further-
more, confirmation and preference of evidence relevant to interactive multimedia are
carried out so that the essential competencies of the curriculum can be executed. The
review resulted in the formulation of learning intentions. To comprehend the styles of
plane and solid numerical symbols, the material boundaries of interactive multimedia
are decided at this stage. This stage also determines what materials can be made of
geometry, both in animation and simulation.

3.2 Design stage

We frame a flowchart to settle the research trace at the design stage. The flowchart
is a flow of program produced from the beginning, subjects to leave the program; the
scenario is distinctly described in the flowchart. The creation of a flowchart involves
the following steps.

e Create storyboards

Before making a storyboard, the researcher carried out a paper-based stage. This
stage contains a delineation that starts from sketching an image on paper. After
plotting in a paper-based form, begin with making storyboards. The storyboard is
a version that contains visual and audio commentary of each plot in the flowchart.
One column on the storyboard represents one view on the screen. This stage aims to
get an idea of the shape and display on PowerPoint. The design consists of several
menus. The menu consists of learning objectives, materials, and quizzes.
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e Application design

It is splitted into two stages: (1) Gathering the materials desired to discharge an inter-
active multimedia disposition. This stage includes making ideas from storyboards to
computers. Materials that wanted to get ready include video, sound, animation, and
pictures, (2) joining all the existing material. Interactive media is one of the media
that can introduce learning material expressed systematically and concretely to make
it manageable for students to apprehend. This stage is carried out on Microsoft Pow-
erPoint by adding a hyperlink to each button that will be enabled and not forgetting
to add images and audio.

3.3 Development stage

In the interactive media development stage, the material on Indonesian cultural
diversity was carried out using the iSpring Suite 9 software and the Web2 Apk builder
software. After opening the media design in Microsoft PowerPoint, proceed with pub-
lishing the design into the iSpring Suite 9 software. The media design, originally in a
PowerPoint file, is converted into flash or HTML form with this software. After the
file is in HTML, we must convert it into an android application using the Web2Apk
builder. Thus, the design of learning media that is made apart from interactive can also
be accessed through students’ smartphones in the form of an android application.

3.4  System interface

The following are some descriptions related to the display of interactive PowerPoint
media based on Android that researchers have developed. The interactive PowerPoint
developed will be converted to form an android application. The application will later
be shared via a WhatsApp group. Then students can install the application on their
respective devices. After installing the application, students are directly directed to the
login page. Here is how the application login page looks like in Figure 1.
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Fig. 1. Login page

After students press the play button on the login page, then students are directed to
the menu page, which contains several features such as objectives, materials, and quiz-
zes. Students can directly choose where they will start the application. Here’s what the
menu page looks like in Figure 2.

Fig. 2. Menu page
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If students select the material button, students will be explained the nature of cultural
diversity and knowledge about traditional clothes and houses from several regions in
Indonesia. Here’s how it looks in Figure 3.

Greetings:

HORAS 1t

NORTH SUMATERA

Traditional House : Bolon House
Traditional Clothes: Karo Traditional Clothes or Ulos

Fig. 3. Material page

This page shown in Figure 4 contains questions that can be done as a form of eval-
uation practice questions for their understanding of the material that has been studied.

iamust be grateful

ing Indonesia a super
power country

d. Making the Indonesian
nation feared

Fig. 4. Quiz page
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3.5 Effect of android-based interactive media on learning outcomes

Based on the test results, the analysis spefification of the examined data were used to
determine the level of normality and homogeneity of the research data of pre-test and
post-test scores achieved by students before and after using the metaverse application.
The Kolmogorov-Smirnov normality test applies the Monte Carlo approach with the
Sig 5% rule. If p > 0.05, then the data is normally distributed. The calculation of nor-
mality with the help of SPSS version 26.1.0 can be seen as follows:

Table 2. One-sample Kolmogorov-Smirnov test

Unstandardized Residual
N 60
Mean .000
Normal Parameters
Std. Deviation 7.138
Absolute 143
Most Extreme .
Differences Positive 143
Negative -.077
Test Statistic 143
Asymp. Sig. (2-tailed) .004
Sig. 153
Mon?e Carlo Sig. Lower Bound 144
(2-tailed) 99% Confidence Interval
Upper Bound 162

Based on the normality test results using the Kolmogorov-Smirnov, the p-value of
significance was 0.153 > 0.05. The decision-making of the pre-test and post-test data
of significance obtained a value bigger than 0.05 so that H1 was accepted. So it can be
dissolved that the pre-test and post-test data are normally distributed.

Table 3. Test of homogeneity of variances

Levene Statistic df1 df2 Sig.
.022 1 118 0.882

The homogeneity test was doneon the pre-test and post-test scores with the rules
with a calculated significance value greater than the 0.05 level. The homogeneity cal-
culation was carried out with SPSS version 26.1.0 computer program. The hypotheses
are as follows:

HO: All variants are the same or homogeneous

HI: All variants are not the same or not homogeneous
p value > 0.05 (5%), HO is accepted; H1 rejected

p value < 0.05 (5%), HO is rejected; H1 accepted

On the basis of SPSS output, it is sensed that the significance value is 0.882, which
represents it is larger than 0.05, so it can be ceased that HO is accepted. Then to test the
product’s effectiveness using rametik statistics through t-test using the Paired Samples
Test formula. The data tested shows the same variance (homogeneous) for the reacon
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that the data from the calculation of normality and homogeneity tests proclaim normal
and homogeneous.

Table 4. Paired sample t-test

df Sig. Mean Std. Error | 95% Confidence Interval of the Difference
¢ (2-tailed) | Difference | Difference Lower Upper
—21,423 | 59 .000 —24.667 1.151 —26,970 —22,362

Based on the SPSS output, it is informed that the value of Sig. (2-tailed) of
0.000 > 0.05 since the value of Sig. (2-tailed) is equal to 0.000, smaller than 0.05, so it
can be culminated that the value of android-based interactive learning media has a pos-
itive effect. Overall, these results indicate that android-based interactive learning media
can augment learning development in social science subjects material on Indonesian
Cultural Diversity.

4 Discussion

This interpretation was designed to determine the effect of implementing Android-
based interactive media on the learning outcomes of fourth-grade elementary school
students in social science subjects on cultural diversity in cluster 2, Cipinang Muara
Village, Indonesia.

The results of this study signal that the use of android-based interactive media has
succeeded in improving student learning outcomes. Several other researchers have
previously shown that interactive media has a affirmative effect on student learning
outcomes. It is proven that android-based interactive media is needed during this pan-
demic. This media has the advantage of having a more attractive design and easy to use,
easy for students to understand [26—29]. This is what underlies researchers to develop
android-based learning media, given the positive impact it provides and its suitability
with the current conditions of the world of education. In addition, the development of
interactive media has also been carried out in various subjects in schools which also
have a promising impact on learning effect. The use of digital media has been proven to
significantly improve students’ skills compared to traditional learning [30].

This is because students can dig up their information about the material provided
through digital media to increase students’ curiosity about the material. Due to the pleas-
ant learning experience, student achievement also experienced a significant increase. It
is contemplated an beneficial way to revamp student versality, such as optimistic think-
ing, collaboration, and dissemination. It is regarded as a crucial part of significant inno-
vation. The ability to respond to the increasing demand for education according to the
needs of the 21st century has developed, which has brought about a paradigm shift from
the existing teaching method to a new teaching method. It also shows some significant
results in integrating technology into learning, including a positive student experience.
This includes improving student focus, flexible access to learning materials, and using
mobile technology for e-learning.
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Technologies can simplify and enhance information communication while teach-
ing and learning [31]. Various sources of educational information and how to receive
and transmit it are currently available. This should be ordered to codify. This trend
calls for the dynamic requirement of visualization methods for learning and retaining
in modern educational processes. In addition, state-of-the-art technology and methods
achieve high-level visualization of educational materials, saving time for both students
and teachers. Technology positively impacts student learning outcomes, especially on
the human framework material. The students find it easier to learn the lessons. Due to
using technology, the students are presented with boring writing. The material is shown
in a mind map equipped with interesting pictures and audio. The use of technology can
increase student motivation in learning so that it affects student learning outcomes.

Other empirical results also state that technology can be exerted to advance the
independent learning process [32]. With an independent learning process, students
can actively improve their cognitive abilities in solving problems and determining the
right attitude in dealing with a problem. Technology gives students access to numer-
ous resources on the subject they want to study. If students can use this skill, they
will become independent learners. Technology makes it easy for students to learn and
acquire hands-on knowledge. Technology provides students with instant information
on the topics that are searched. Technology is available, so students don’t have to go
straight to the person they want to learn. Interactive lessons that use technology can
be more effective and provide students with more independent learning. Technology
allows students to explore other people’s work and provides valuable feedback. This
would make student learning ideal. Using advanced technology, students can come
along the condition of their learning. Learning things with the help of various technolo-
gies is much better and of better quality than traditional classroom instruction.

In the development of education, technology plays an important role in it. The exist-
ing technology brings so many positive impacts for the progress of education [33]. The
positive impacts include facilitating rationality, abstract reasoning, problem-solving,
and experimentation and can increase children’s involvement and learning curve. This
is supported by a study that says that android-based learning media can tweak motiva-
tion and learning success of students who suffer from attention difficulty, hyperactivity,
and impulsiveness. Students will find it difficult to concentrate and focus their attention
during learning. However, students are more focused on following the lesson when
using interactive media.

Interactive media can motivate and reward students for improving their skills [34].
By using the media, students feel more valued because they listen and do the teacher’s
tasks. Still, they are also involved in the learning process. Schools are increasingly
using digital learning environments for learners. Technology has enabled students to
critically select, analyze and review data found on the Internet. Interactive media use
in the field of education has paid off. This is used appropriately and appropriately.
Students are now Deployed in almost all schools and educational institutions in the
training process because of its usefulness and efficiency.

Students desperately need better content and learning perspectives not available in
the curriculum [35]. Because the students are very easily bored and are not interested
in monotonous lessons, teachers must be creative in developing content that can attract
their attention by providing a different perspective than before. Interactive learning
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media has succeeded in overcoming the disturbances in social-cognitive students
needed in learning and knowledge construction [36]. With interactive media, students
can increase their knowledge through simple things that are close to their daily activ-
ities. From some of the studies that have been mentioned, it can be concluded that
the potential of social media is conditioned by the level of participant involvement in
interactions that are strengthened by the right community [37]. Researchers realize that
there are still many shortcomings and limitations in this study. As for some of these
limitations, including the media that was made could not display the number of scores,
the pre-test, and post-test assessments were still done manually by means of the help of
google forms. This is due to feature limitations in the iSpring Suite application. How-
ever, this does not mean that these limitations make interactive media development
less than optimal. It is still the primary purpose of the media itself. They motivated and
stimulated students’ interest in exploring their abilities independently and being fun. So
that the expected results are appropriate, namely by increasing their learning achieve-
ment at school. Other limitations are: the number of samples taken is only 60 people,
which is still very lacking in describing the real situation. The research was conducted
online due to the ongoing Covid-19 pandemic situation. In other words, researchers
take data through the help of the google form application. The learning outcomes data
provided by respondents through the google form sometimes do not show actual results
because we do not know the honesty factor of each respondent in answering the pre-test
and post-test questions.

Other researchers are also expected to continue the enlargement of this android-
based interactive media; it is hoped that other researchers can develop interactive media
which includes all subjects. Given the positive impact of interactive media on student
learning outcomes in subject social Sciences, it is not impossible if interactive media
can positively influence student learning outcomes in other subjects.

5 Conclusion

Overall, this study shows that the use of Android-based interactive media positively
influences student learning outcomes in social science subjects on Indonesian cultural
diversity. Students can learn the diversity of traditional clothes, traditional clothes, and
greetings from various regions in Indonesia just by using their smartphones. Interactive
media is equipped with animated images of Indonesian children from various regions,
provided with interesting audio. By using interactive media, students have a new expe-
rience in learning. Students can see and listen for real about this diversity. Therefore,
this study shows the appropriate changes in the tests carried out before using the media
with the tests after using the media on the material of Indonesian cultural diversity.
This study focuses on the effectiveness of using Android-based interactive media on
student learning outgrowth. Increased knowledge about the application of various
technology-based learning media is used to make teaching materials easier to under-
stand by students. Besides, that learning materials can be conveyed more attractively
and well-organized and support renewable learning models in the era of globalization.
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Abstract—The Covid-19 outbreak has affected several aspects of field-based
learning. The best way to ensure the survival and safety of everyone involved
in field-based learning is to adapt and integrate technology. In response to this
problem, numerous innovations in learning technology that lead to the virtual-
ization of the learning environment have begun to emerge. However, the various
application products developed have fallen short of the expectations of students.
As a result, in order to design the optimal virtual application for use in field-
based learning, a needs analysis must be done. This study offers an understanding
of student needs for virtual field-based learning applications. An online survey
of 140 active university students was carried out to do so. The results showed
that students require applications with sophisticated features that resemble the
real world for the implementation of online field-based learning. They expect the
incorporation of online meeting features, 360 Virtual Reality Panorama, access to
learning videos, augmented reality, learning materials, chatbox, and multimedia
into the software that will be developed.

Keywords—LAV-FIS, field-based learning, virtual, learning, Covid-19

1 Introduction

The ongoing Covid-19 pandemic is threatening many aspects of life, including edu-
cation. These difficulties are addressed by modifying the educational system, which
employs technology as a platform In the United Kingdom, for example, health infor-
mation technology (HIT) has been integrated into the health learning system [1]. In
Pakistan, the Flipped Class Room (FCR) is utilized to supports both synchronous and
asynchronous online learning [2]. Meanwhile, during this pandemic, e-learning is
widely employed as a platform for learning at all levels of education [3]-[6]. Not only
technologies specifically designed for education, even social media is also used to sup-
port the teaching and learning process during this pandemic. Whatsapp, for instance, is
one of the social media that are widely used for the learning process in Indonesia [7].
In this setting, the Indonesian government implemented a learn-at-home strategy.
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Various kinds of online learning applications are used to assist the implementation of
distance learning, for example Google Classroom [8], Moodle [9]-[12], MOOCs [13],
[14], SPADA Brightspace [15] and others. However, these technologies are intended
more for theoretical learning. When in normal circumstances, learning activities are not
limited to theory but also field-based. Field-based learning, on the other hand, is almost
impossible to accomplish due to government mobility restrictions [16] which impede
the execution of field trips. This circumstance undoubtedly requires the development of
alternate solutions to the problem, as the endpoint of the epidemic cannot be foreseen
with confidence.

Although health risks must be taken into account, proper education during a pan-
demic must also be pursued. Learning must continue, as must the curriculum, which
includes field-based learning. Incorporating technology into the classroom is, without a
doubt, the best answer at this time. The development of learning technology innovation
is currently leaning toward online virtual platforms. Several prior studies have attempted
to address the challenge of field-based learning during a pandemic in a variety of ways,
including Jiang et al. [17] who used smart learning, flipped learning, and interdisciplin-
ary education to overcome field-based learning issues. Additionally, Larsen et al. [18]
also recommend using the notion of Hybrid Environments for field-based learning,
where virtual field trips are the best alternative. However, every new idea has its own
set of advantages and disadvantages. This weakness could be in the incomplete features
of the apps. In this context, it is necessary to design a field-based learning application
based on an analysis of student needs. Unfortunately, there are very few studies on
needs analysis, especially in the field of field-based learning. In turn, this condition
raises questions about virtual learning applications that will be developed, such as: how
do students feel if field-based learning is eliminated? What kind of field-based learning
are they expecting? What kind of field-based learning platform do they think will be
available online? What kind of field-based learning applications do students expect if
it’s done online? What are the characteristics that students expect to see in a field-based
learning program that is conducted entirely online? Therefore, we believe that having
the proper answers to these concerns is critical before designing a virtual application
that supports field-based learning during this epidemic.

2 Literature review

2.1  The urgency of developing virtual applications in field-based learning

The use of technology in the field of learning is currently growing rapidly due to the
ongoing Covid-19 pandemic. Progress in mobile learning education research is also
moving at an incredible rate [19]. In this new situation, leaders in schools have a very
important role to set an example in mastering digital technology [20]. Since there are
basic challenges that still need to be addressed by many parties, such as instructors’
abilities to use technology for learning [21]. Other than that, the government also need
to pay particular attention to the psychological effects of the pandemic [22].

A number of initiatives have been undertaken by the Indonesian government to keep
the learning process alive is the implementation of online learning [23]-[25]. It may
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solve some problems, but not all, since there are lecture activities in universities that
require students to go out into the field (field study) to test their knowledge empirically.
Due to the outbreak, the college administration was obliged to postpone this session
[26]. Meanwhile, several universities made steps to ensure the application of learning,
which included field lectures that were conducted both offline and online under specific
conditions, as well as online field lectures [27]. However, this still provides a different
learning experience when it comes to putting lectures into action in the field, which
is especially beneficial for students of social sciences. Examples include geography,
which allows students to gain hands-on experience exploring physical geography when
implemented in the field [28], [29], history, which involves studying historical heritage
sites scattered throughout various regions [30], social studies [31], culture [32], and
community economics [33]. These potentials must be preserved and utilized in lecture
activities. However, due to the outbreaks, field-based learning has become more risky,
and virtual laboratories may be one answer to this problem.

When it comes to virtual laboratories, significant advancements are now being made
in the domains of natural science and engineering. Several researchers [34]-[36] have
developed virtual laboratories for Physics learning, which allow students to experi-
ment with the rules of physics and learn more about them. Furthermore, virtual labo-
ratories are used as learning media in the fields of chemistry [37]-[39], Biology [40],
[41], as well as courses related to Engineering [42], [43]. Virtual laboratories for social
research, on the other hand, are still few. Based on earlier study, the developed applica-
tion is still in the form of web-based information management [44], [45] and it is also
in the form of a virtual tour application for field trip activities [46]-[48].

2.2 Theoretical framework

This study supports Larsen et al. [18] contention that the paradigm of field-based
learning can be transformed into an online hybrid form. This is a learning adaption to
a specific situation. Larsen believes that the onset of a pandemic, for example, is an
opportunity for new inventions rather than the end of field-based learning. Based on
this logic, the researchers translated the natural environment into a virtual environment
to facilitate learning processes. To make the virtual space as lifelike as possible, a vir-
tual tour with a 360-degree panorama capability was implemented. This virtual tour is
supplied with various information in accordance with the curriculum to enable student
independent study activity. Students can obtain material in the form of multimedia that
resembles a learning environment in the field and enjoy activity that allow them to
assess how far they have learned after taking this virtual tour. This aspect of evaluation
is in the form of a quiz that students must complete.

3 Method

3.1 Research design

The objective of this study is to find the right formula for an online platform
that students can use as a replacement for field-based lectures during the pandemic.
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Therefore, this study used a survey as data gathering method to explore student’s
preferences. This research used Krosnick’s [49] survey research approach with some
adjustments to fit the objectives of the study.

3.2 Participants

Researchers distributed research instruments to 140 students at the Faculty of Social
Science Universitas Negeri Malang, who frequently performed field lectures. These
respondents included 107 female and 33 male students from a variety of majors (see
Table 1). The students were classified according to their year of enrollment into college,
as follows: 2016 (0.71%), 2017 (5%), 2018 (63.57%), 2019 (25%), and 2020 (25%)
(5.72%).

Table 1. Respondent’s distribution

Departement/Study Program n
Social Studies Education Study Program 62
Department of History 49
Department of Geography 20
Department of Sociology 8
Department of Law and Citizenship 1

3.3 Data collection

The information for this study was obtained from 140 students who completed an
electronic survey. The data gathered included: 1) student opinions if field-based learn-
ing is abolished during the pandemic; 2) the preferred form of field-based learning
during the pandemic; 3) an online field-based learning platform needed by students
during a pandemic; 4) applications that students want when field-based learning is car-
ried out online; and 5) features that students want in applications for online field-based
learning.

3.4  Data analysis

Once downloaded, the data on our Google Form is tabulated for each item. To ana-
lyze the research data, we used descriptive statistical data analysis techniques to reveal
its meaning [50].
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4 Findings

4.1  Student opinions if field-based learning is abolished during pandemic

Table 2. Student’s perception

No Elimination of Fleld Total Reason
Based Learning

1 Agree 41.42% 86.20% health reasons

10.34% did not give a reason
1.72% ineffective

1.72% adaptation to other learning methods

2 Disagree 57.14% 61.25% interfere with competency achievement

20% did not give a reason reason

7.5% of learning methods can be adapted according
to conditions

6.25% learning atmosphere is not conducive

1.25 can’t interact with fellow students

1.25 can’t enjoy entertainment

1.25 interferes with physical health

1.25 interferes with mental health

3 No Answer 1.42% did not give a reason reason

Based on the data in Table 2, it can be concluded that 57.14% of students do not agree
if field studies during the pandemic are abolished. They are afraid that it will interfere
with the achievement of student competencies. On the other hand, a significant number
of students (41.42%) agree that field studies should be omitted due to the health risks.

4.2  The desired form of field-based learning during the pandemic

Based on these findings (see Figure 1), it can be inferred that, notwithstanding pan-
demic conditions, 75% (105 people) of students choose offline field-based learning,
whereas 20% (28 people) prefer to do it online. Other findings indicated that among
the 20% (28 students) who chose online, 14 people (50%) suggested using VR Apps
(Virtual Reality Apps), 8 people (29%) suggested using other applications, and two per-
sons (7%) suggested using DC Apps (data collector Apps); OM Apps (online meeting);
and LS Apps) (live streaming Apps).
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M Offline W No Answer M Online

Fig. 1. FBL need analysis

4.3  Field-based learning platform preferred by the students
during the pandemic

B Meeting Online
Social Media
B E-Learning
B Website
Live Streaming

= No answer

Fig. 2. The need analysis of online FBL

According to the data collected (see Figure 2), the most popular field lecture platform
among students if it is conducted online is online meetings (79%), with live streaming
being the least popular platform choice (amounted only 3%).

4.4  The desired online application for field-based learning study by students

Student preference for the 360 VR Panoramic a learning medium that may assist
them in conducting online field-based learning is demonstrated very clearly in Figure 3.
Meanwhile, other applications that were also chosen by students were multimedia apps
(32%), video conferencing (27%), and live streaming (22%).
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Fig. 3. The tendency of online FBL application that students required

4.5  The desired features of online field-based learning application by students

Big Servers

Online presence
Digital whiteboard
Schedule manager
Q&A

Browser

Maps

Live Streaming

Multimedia

Learning materials

Video

360 VR Panoramic

(=)

5 10 15 20 25 30
Fig. 4. Online FBL features required
Each application should have features that are not only attractive but also help

the learning process. Likewise, what students expect from applications that will be
developed for online field lecture activities. Figure 4 demonstrates that the 360 VR
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Panoramic feature (28) is frequently referenced by students, indicating that it should be
included in the developed program, along with online meeting capabilities (19), video
connections (16), and Augmented Reality (15).

5 Discussion

According to the statistics, the majority of students still want field lectures to take
place throughout the pandemic. Field lectures are still expected to be held offline
rather than online, according to them. They objected to the field lectures being elimi-
nated since they are afraid of not acquiring the expected competency. This finding is
backed up by prior research, which found that students still prefer face-to-face instruc-
tion [51]-[55]. This could be related to the difficulties that must be overcome when
putting online learning into practice. Online learning, for example, has technological
infrastructure restrictions [56], [57]. In addition to technological barriers, there are
also individual (student learning styles, physical and mental health), domestic (finan-
cial difficulties), institutional (administrative, curriculum, school resources, and edu-
cator skills), and community (lockdown restrictions, infrastructure challenges, and
socio-political issues) barriers [58]. Bozkurt et al. [59] study finds that students do not
get adequate support psychologically, socially and academically. This may be related
to the perception of parents regarding the implementation of online learning during the
pandemic. Dong et al. [60] reported that parents generally have negative opinions about
the value and benefits of online learning. They tend to refuse for reasons related to the
lack of online learning, student discipline, lack of time, and professional knowledge
of students. Referring to the framework of field-based education, Larsen et al. [18]
claimed in their article that “the field has not ended,” but is undergoing adaption to
online and hybrid environments. In fact, long before this pandemic appeared, students
were already familiar with various virtual applications, the internet, handheld devices,
social media and others [61]. These technologies help students to learn about things in
the field more easily and lead them to the cyborg generation [62], [63].

This study find that students want online meetings that are integrated with the
360-degree panoramic application, multimedia, Augmented Reality (AR), learning
materials, and chat boxes. This crisis certainly gave rise to new innovations in the
field of learning [64]-[66]. Learning in this time of crisis makes us more in touch with
technology [65], [67]-[69]. Features that are useful in learning are also increasingly
diverse, for example online meetings [70]-[72]. Learning management system [8],
[73], [74], multimedia [75], [76] and features for learning evaluation [77]-[80]. Exist-
ing technological developments are increasingly sophisticated with the incorporation
of the real world into virtual elements such as in Virtual reality (VR) [81]-[84] Aug-
mented Reality (AR) [85]-[87]. And the newest, Mix reality (MR) feature [88], [89]
take it one step further by enabling online learning experience that feels closer to the
actual world. But more than visual experiences, the developed program also requires
interactive capabilities where users can leave comments, bookmarks, and annotations,
all of which can help to increase student learning qualities [90], [91]. Although it has
been able to meet the needs of teaching and learning, technology is frequently thought
to be inadequate to enable lecturers’ supervision of students’ integrity. Occasionally,
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questions emerge as to whether students are genuinely enrolled in distance courses
that are delivered through an LMS. However, with the feature to detect student atten-
dance in the LMS, however, there is no need to be concerned [92]. The Neural Turing
Machine function can also be used to detect student interest in learning [93]. All those
things strengthen the notion that engaging and complex features are critical to the long-
term success of online learning. As a result, the more comprehensive and helpful the
features provided by an application, the more likely it is to aid learning during this
crisis. Its development path is fairly obvious, towards future education [94], [95].

6 Conclusion

Due to a lack of studies that analyze the demands of the product to be developed, this
research contributes to the initial study of development research. This study provides
a fundamental viewpoint that learning practitioners should consider when developing
various learning technology developments, particularly in virtual-based field-based
learning. The results of the study indicate that there is an openness to paradigm shifts
in field-based learning which begins to integrate technology in it. However, when
field-based learning is translated to an online format, it is important to consider the
application/platform that will be used as a learning tool. Applications/platforms that are
developed need to pay attention to the completeness and sophistication of the features
offered. In this context, students need applications that have features such as Virtual
Reality Panorama 3600, video, Augmented Reality, learning materials, chat boxes, and
multimedia. This research is limited to application development in the context of learn-
ing only. However, we believe that future researchers can further refine these findings
so that they can be used as a basis for them for the future. We recommend the next
researcher create a more current needs analysis model that may be applied in a variety
of fields.
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Abstract—MANET is standing for Network as Mobile Ad-hoc which
is a self-directed mobile handlers group that communicates over relative
bandwidth-constrained wireless channels. Many services with different classes
of Quality of Services (QoS) could be provided through the MANET such as
data, voice, and video streaming. Thus, efficient packets routing is an essen-
tial issue especially over this kind of burst channel. To settle this issue, many
scheduling techniques are proposed to reduce the packets dropping and channel
collision when a huge demand of data is transferred from a sender to a receiver.
In this paper, four MANET scheduling algorithms are selected and investigated
in mobile ad hoc networks which are Strict Preference (SP), Round Robin (RR),
Weighted Round Robin (WRR), and Weighted Fair (WF). The network simulator
EXata 2.0.1 is used to build the scenario which is consist of 50 nodes and per-
formed the simulation. The results showed the performance metrics difference
of the network such as the throughput and the end-end delay as well as queuing
metrics like peak queue size, average queue length, in queue average time, and
dropped of whole packets. Regrading throughput, the SP algorithm has a greater
throughput than WF, RR, and WRR by 4.5%, 2.4%, and 1.42%, but WRR has
outperformed others regarding the end-end delay. Moreover, WRR represents the
best scheduling algorithm regarding both peak queue size since its greater than
RP, WF, and WRR by 10.13%, 9.6%, and 5.32%, in order, and average output
queue length, in contrast, WRR worsts more time in queuing but it is the best in
preventing the packets from dropping.

Keywords—secure detection, MANET, Ad-hoc network, strict preference,
round robin, weighted round robin (WRR), weighted fair

1 Introduction
A network as wireless ad hoc is a wireless stations congregation that is capable of

configuring itself to establish a network with no whatever infrastructure assistance as
shown in Figure 1. It is needed that in a wireless network (WN), the stations that are
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sharing channels of communication as the same must be offered a reasonable chance as
a fair one for accessing the medium. Fairness is considered as the main issue where the
whole wireless network ad hoc should tackle [1]. Unfairness takes place if few stations
are grabbing the channel’s bandwidth mostly whereas others are starving [2].

The channels in wireless ad hoc networks are characterized by bursts and location-
dependent errors. Such subjects are handled via scheduling algorithm as fair packets.
Many packet scheduling algorithms for WNs could be found in [3]. It’s worth mention-
ing that optimum packets scheduling will lead to fewer packets collisions in networks
especially when a single channel is shared among the wireless nodes. Ad hoc networks
and mobile of single-channel are suffering from the sender being hidden, the receiver as
hidden, sender as exposed, and receiver as exposed difficulties and thus need operative
mechanisms for packet scheduling to avoid collision and let all packets fairly transfer
through the channel [4].

Ad Hoc Mesh or Mobile Clients i

gfc

-

_—

Fig. 1. Mobile ad hoc in military application [5]

Designing optimum packet scheduling algorithms is a challenge for mobile ad hoc
networks (MANET). Since weak scheduling algorithm led to severe packets collision
over the channel which is the reason for wasting a considerable amount of radio
resources and dropping packets especially when the frame size is big [6]. The source
nodes looking to transmit the packet completely whatever the channel conditions which
is the main cause of performance degradation if no scheduling is implemented. More-
over, the packet priorities do not have meaning when the channel push out the first
in without considering which one is more important than others. In some MANET
applications, safety data have the privilege to send before any other data since it carries
critical information [7]. Thus, designing and developing scheduling algorithms with
low complexity offering significant fairness and potential differentiation among the
data flow is important in MANET.
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This study mainly aims to investigate and make a comprehensive overview of four,
RR (WRR). These algorithms are examined in mobile ad hoc networks in terms of
average throughput, delay as End-End, queue size peak, queue length as average, aver-
age queue time, and total packet dropped. Other factors that are affecting the wireless
network such as security and battery life have not been examined in this paper and set
as fixed parameters. This paper focuses only on the accuracy and ease of packet trans-
mission without losing any information. The QualNet is the simulation from which all
simulation figures are turned up.

1.1  Scheduling algorithms

Selecting the proper packet to transfer over a channel among all sored packets in a
specific buffer is called the scheduling technique. It is mainly looking to serve and opti-
mize the quality of service of the network in which a variety of services are existing [8].
The following section briefly describes some scheduling algorithms.

SP. SP queuing adopts that traffic types capable of differentiation and preferentially
treated. Queues as separate FIFO are formed for every definite level of preference and
the traffic that arrives is arranged into its appropriate queue as it reaches. Therefore, the
Ist configuring task as SP queuing is for determining the traffic organizations. Extra
queues signify further complexity in algorithm running [9].

At the queue service side, the rule of processing is easy: greater FIFO queues as pref-
erence are processed always to end before queues of lower preference are processed;
i.e., in the system as 3-queue, when the 2 maximum queues as the preference of no
buffered packets, so the lowermost queue of preference would be repaired. The moment
where a greater preference packet arrived in its queue as FIFO; nevertheless, servicing
the lesser preference packets would be hindered in greater preference queue favour. SP
queuing is standard as gold for high preference traffic.

The greatest detriment links to the approach SP queuing treating queues.
High-preference packets are processed always before such of less preference. When
the high-preference amount of traffic is excessive, other queues may never be unfilled,
causing a worse accomplishment for the low and medium-preference traffic in compar-
ison to the case where a queue as a single FIFO were utilized [10].

- —
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—_—
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Fig. 2. SP scheduler [11]
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Scheduling of RR. The scheduler algorithm of the RR packet is the simplest one
which is distributing the turns of scheduling similarly among all utilizers of active
MANET, irrespective of the condition of the radio channel and the QoS application
running requirements. The system resource fairness in time-sharing is forming unfair-
ness to such UEs that are of conditions of good radio and is starving for throughput [12].

Time (s)

Fig. 3. Round-robin scheduler [11]

WE. WF Queuing (WFQ) is a technique of packet scheduling permitting services
as guaranteed bandwidth [13]. The WFQ purpose is to allow numerous sessions
sharing links to be the same. Generalized Processor Sharing (GPS) is approximated
by WFQ. It relies on a model of fluid; thus, it adopts that the traffic input is markedly
separable and all sessions capable of being served at the time being the same. As long
as every session has its queue, a session that is ill-behaved (that is conveying numerous
data) will just ‘punish’ itself and not another session [14]. Such is a server of work-con-
serving, and it assures that every session obtains the rate of service as a minimum in
which r is the rate of server and 0i is the weight for the ith session. The scheduler takes
a minor piece of information from every session and conveys it to the link of output.
From the stand point of implementation, the slow methods of scheduling are of a lower
complexity degree compared to fast ones of schedule, due to that the latter needs the
data of support rate from the measurements of UE channel quality for whole utilizers in
the cell, and later compute their [15].
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WRR. In the procedure of WRR, packets are classified into diverse service groups
and then assigned to a queue which capable of assigning various bandwidth and served
according to RR order as illustrated in Figure 5. The algorithm works by giving priority
to the packet with lower bandwidth. Such an algorithm tackles the starvation issue by
assuring that all service groups can access a minimum few configured network band-
width amounts.

Different Bandwidth
percentages
W=
Incoming
traffic W=2
packets

Outgomg traffic

ENE | | m

Fig. 5. The scheduler of weighted RR [11]

1.2 Problem statement

Selecting the scheduling algorithm in MANET is essential to mitigate packet los-
ing and dropping [16]. Since the Scheduling algorithms are accountable for sharing in
distributing manner network properties among all nodes in the MANET and offer them
a greater QoS guarantee [17].
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Many scheduling algorithms are proposed and developed. Research has been done
on joint routing and link scheduling where they found increasing in the throughput
regardless of the power consumption [18]. Other research was done based on a time
division multiple access allocation scheme which increases the performance of the
MAC protocol [19]. A model that simplifies packet routing and scheduling by allowing
nodes to arrive and leave arbitrarily has been proposed [20]. Nevertheless, performance
evaluation to select some of them still lack and need more investigation. In this research,
four scheduling algorithms are selected and investigated in the mobile ad hoc network
[21]. Two of them are classified as slow scheduling algorithms which are RR and SP
scheduling algorithms [22]. Then, fast scheduling algorithms are examined also which
are WF queuing and weighted scheduling algorithms. The selection of four scheduling
algorithms comes from they are famous and reliable scheduling in MANET [23].

2 System model

The main idea of this paper is to compare four selected scheduling algorithms in ad
hoc networks and mobile in which 50 nodes are randomly distributed. Firstly, an exten-
sive literature review is conducted in terms of the definition of mobile ad hoc networks,
their advantages, their applications, and their issues. Next, designing the proposed sce-
nario using EXata V. 2.0.1 which is a network emulator. Then, implementing the four
selected scheduling algorithms (RP, WF, RR, WRR) consequently [24, 25]. Finally, run
the simulation and extract the results to analyze them in terms of many performance
metrics either for the overall network performance such as the average throughput and
end-end delay or for the queuing performance metrics i.e., size of peak queue, queue
length as average, in queue average time, and whole dropped packets. Figure 6 depicts
the overall methodology of this paper.
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Fig. 6. Overall methodology

3 Simulation and validation
There are many simulation parameters related to the proposed scenario that need to

be adjusted before running the simulation. Table 1 represents simulation parameters
that must be adapted and checked for proper simulation results.
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Table 1. Parameters of simulation

Parameters Value
Network kind Ad hoc WN
Nodes # 50
Terrain: 1500-1500
Time of simulation 100 sec
Application of traffic CBR
CBR # 20
Sended items 100
Size of packet 512 B
Interval 1 sec
Start-end of CBR 1-25 sec
Protocol of Network 1Pv4
Protocol of MAC IEEE 802.11
Model of mobility Random Waypoint
Speed (Min-Max) (0-3) m/s
Time of pause 10 sec
Model of physical layer PHY 802.11b
data rate 1,2,6,11 Mbps
Transmission power 25 dBm
Noise factor 10.0
Received sensitivity 83.0
Channels # 1
Wireless frequency of channel 2.4 GHz
Protocols of routing AODV

Scheduling

RP, WF, RR, WRR

Followed by the simulation scenario which is consist of 50 nodes and is built by
EXata software: as shown in Figure 7.
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Fig. 7. Simulation scenario

For each parameter, its values are changed by selecting the related tab at the output
view in the EXata view. Next, the elements in the respective tab are selected, right

clicked and the properties area is opened [26].

After all the parameters have been set up, the simulation is running through action
button clicking and then the play button. Figure 8 shows the menu from which we can

select the scheduling algorithms [27].
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Fig. 8. Selecting scheduling algorithms menu
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Then, after finishing the simulation, the button of the analyzer is clicked for viewing
the graphs of the simulation. As shown in Figure 9. By exporting the results to a text
file, plotting the results figures could be achieved by Microsoft Excel.

Aechaect ansiyrer Fie Edtor Q-

= m o Gotmsde M 4 (] Q

exata Mav_12_17_17.08 ALsta | | Grahiralyzes[CBR Server : Average Jeter (s)]

CBR Server : Average Jitter (s), Comparison Type: Node

Metric Valua

= ﬂ H.HHHHHH.HHH.HH il . _sn_ R

Ovendew | Statisties fle | Lrror Log

Fig. 9. Analyzer screen to extract the results

4 Results and discussions

This section presents the results and their analysis when different scheduling algo-
rithms are implemented in the mobile ad hoc network. These algorithms are analyzed
in terms of average throughput, jitter as average, delay of End-End, size of peak queue,
queue length as average, the average time in queue, and whole dropped packets forcibly.

4.1 Throughput as average

The total average packets received through network simulation in kilobit per second
is an important metric. Figure 10 depicts the average throughput for the SP, WF, RR, and
WRR scheduling algorithms which are 3870.2 Kb/s, 3693.42 Kb/s, 3775.89 Kb/s,
and 3815.2 Kb/s, respectively. SR algorithm has a greater throughput than WF, RR,
and WRR by 4.5%, 2.4%, and 1.42%, respectively. The restricted mechanism of the RP
regarding assigning in order the priorities for the sending packets are the main reason
behind that. The lowest throughput is for WF algorithms.
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4.2  End-end delay

The scheduling process is one of the most processes that could make significant
delays in the network according to packets arrangements and queuing. The end-end
delay or the latency which is the summation of processing delay, queuing delay, trans-
ferring delay, and propagation delay need to be investigated. Figure 11 depicts the end-
end delay over the selected four scheduling algorithms. WRR has the highest latency
comparing to other scheduling algorithms based on its mechanism regarding the cate-
gorization and assigning processes as mentioned in the literature, but still shows better
performance as will be presented later. The end-end delay is 0.192 s, 0.269 s, 0.284 s,
and 0.293 s for the reSP (SP), WF (WF), RR (RR), and Weighted RR (WRR), corre-
spondingly. The lowest delay is shown in SP and it is lower than WF, RR, WRR by
28.4%, 32.18%, and 34.34%, respectively.
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Fig. 11. End-end delay for the selected scheduling algorithms
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4.3  Size of peak queue

Figure 12 illustrates the size of the peek queue at the wireless router which is
799.2 bytes, 803.76 bytes, 841.92 bytes, and 889.3 bytes for SP, WF, RR, and WRR,
respectively. From the previous values, the most horrible scheduling algorithm at the
size of queue 150 KB is SP. WRR represents the best scheduling algorithm since its
greater than SP, WF, and WRR by 10.13%, 9.6%, and 5.32%, in order.
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Fig. 12. Peak queue size for the selected scheduling algorithms

From the results, the weighted RR scheduling algorithm can provide a significant
queue size at the wireless gateway.

4.4  Average queue length

Average output queue size results for the four selected scheduling algorithms are
presented in Figure 13. The measurements are taken placed over all the nodes and
calculate on average. The Average output queue size is 10.89 bytes, 11.10 bytes, 11.72
bytes, and 13.73 bytes for the SP, WF, RR, and WRR, in order. The Weighted RR
scheduling algorithm shows the highest average output queue size at 13.73 bytes, but
the lowest queue size is appeared by the SP scheduling algorithm (11.10 bytes). The
WRR is proceeded by 14.64%, 19.09%, and 20.68% compared to RP, WF, and RR,
respectively.

iJIM - Vol. 16, No. 07, 2022 49



s
=

—
(S

—
(=]

Average Queue Length (bytes)

(=T S N ~\ -]

RP WF RR WRR
Fig. 13. Average queue length for the selected scheduling algorithms

4.5 Average time queue

Figure 14 depicts the average time in queueing process at the wireless getaway for
the reSP (SP), WF (WF), RR (RR), and weighted RR (WRR) scheduling algorithms
which are 0.013 s, 0.0125 s, 0.0107 s, 0.0087 s, respectively. The SP waste is more
time in queuing comparing to others. Moreover, WRR shows the lowest average time
in queuing which mean is the fastest one. By 53.81%, 43.87%, and 23.06%, WRR is
reserve more time comparing to SP, WF, and RR, in orders.
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Fig. 14. Average time in queue for the selected scheduling algorithms

4.6  Total package drop

Figure 15 depicts how many packets are dropped by force when memory buffered is
full which are 23 packets, 19 packets, 18 packets, and 15 packets for the SP, WF, RR,
and WRR scheduling algorithms. From the figure, it is clear that WRR has dropped
the least packets when the node buffer becomes full. The highest dropped is achieved
by the RP scheduling algorithm since it dropped 23 packets at the same condition of
buffering.
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5 Conclusion

Mobile ad hoc networks are emerging recently to ease the communication between
distributed nodes without any infrastructure. The goal of this kind of network is to
provide telematics services i.e., voice, data, and video with various qualities of service
requirements. For this reason, the growing demand for scheduling algorithms that are
capable of considering different QoS requirements is imposed to develop a new sched-
uling algorithm. Moreover, evaluating the performance of existing ones in different
scenarios is essential. In this paper, the performance of SP, RR, Weighted RR, WF
scheduling algorithms is investigated mainly in terms of network metrics and queue
management metrics in ad hoc networks and mobile. The scenario consists of fifty
randomly mobile nodes and is built using the network simulator EXata. The results
showed that the SP outperformed the others regarding throughput. In contrast, WRR
has outperformed the others regarding the reminding metrics end-end delay, size of
peak queue, queue length as average, in queue average time, and dropped packets.

6 References

[1] Zemrane, H. et al., (2021). Routing Communication Inside Ad Hoc Drones Network.
International Journal of Interactive Mobile Technologies. 15(17): pp. 192-204. https://doi.
org/10.3991/ijim.v15i17.19179

[2] Nawab, F. et al., (2014). Fair Packet Scheduling in Wireless Mesh Networks. Ad Hoc
Networks. 13: pp. 414-427. https://doi.org/10.1016/j.adhoc.2013.09.002

[3] Rukmani, P. and Ganesan, R. (2016). Enhanced Low Latency Queuing Algorithm for Real-
Time Applications in WNs. International Journal of Technology. 7(4): pp. 663—672. https://
doi.org/10.14716/ijtech.v7i4.1805

[4] Viswanath, P., Tse, D.N.C. and Laroia, R. (2002). Opportunistic Beamforming using Dumb
Antennas. IEEE Transactions on Information Theory. 48(6): pp. 1277-1294. https://doi.
org/10.1109/TIT.2002.1003822

iJIM - Vol. 16, No. 07, 2022 51


https://doi.org/10.3991/ijim.v15i17.19179
https://doi.org/10.3991/ijim.v15i17.19179
https://doi.org/10.1016/j.adhoc.2013.09.002
https://doi.org/10.14716/ijtech.v7i4.1805
https://doi.org/10.14716/ijtech.v7i4.1805
https://doi.org/10.1109/TIT.2002.1003822
https://doi.org/10.1109/TIT.2002.1003822

[5] Loo, J., Mauri, J.L. and Ortiz, J.H. (2016). Mobile Ad Hoc Networks: Status and Future
Trends. CRC Press. https://doi.org/10.1201/b11447

[6] Mahdi, H. et al., (2021). Vehicular Networks Performance Evaluation Based on Downlink
Scheduling Algorithms for High-Speed Long Term Evolution—Vehicle. International Joun-
ral of Interactive Mobile Technologies. 15(21): pp. 52—66. https://doi.org/10.3991/ijim.
v15i21.22475

[7] Smiri, S. (2021). WA-GPSR: Weight-Aware GPSR-Based Routing Protocol for VANET.
International Journal of Interactive MobileTechnologies. 15(17): pp. 69-83. https:/doi.
org/10.3991/ijim.v15i17.24083

[8] Yadav, A. and Singh, A. (2014). Quality of Service in Real-Time Services in Wireless
Systems. International Journal of Engineering Research. 3(5): pp. 360-364. https:/doi.
org/10.17950/ijer/v3s5/517

[9] Roy, A. and Jain, A. (2014). Performance Analysis of Mobile WiMAX Networks on Various
Routing Protocols Using SP and Weighted RR Scheduling Algorithm on CBR Traffic.
Journal of Mobile Computing, Communications & Mobile Networks. 1(3): pp. 13-26.

[10] Gabale, V. et al., (2013). A Classification Framework for Scheduling Algorithms in Wireless
Mesh Networks. IEEE Communications Surveys & Tutorials. 15(1): pp. 199-222. https://
doi.org/10.1109/SURV.2012.022412.00068

[11] Prithiviraj, V. et al., (2012). Enhancement of Emergency Telemedicine Diagnosis using
3G+ Mobile Systems. Journal of Green Engineering. 2(2): pp. 139-154.

[12] Behera, H.S., Mohanty, R. and Nayak, D. (2011). A New Proposed Dynamic Quantum
with Re-Adjusted RR Scheduling Algorithm and Its Performance Analysis. arXiv preprint
arXiv:1103.3831. https://doi.org/10.5120/913-1291

[13] Capozzi, F. et al., (2013). Downlink Packet Scheduling in LTE Cellular Networks: Key
Design Issues and a Survey. IEEE Communications Surveys & Tutorials. 15(2): pp. 678—700.
https://doi.org/10.1109/SURV.2012.060912.00100

[14] Garroppo, R.G. et al., (2014). A Radio-aware Worst-case Fair WF Queuing Scheduler for
WiMAX Networks. International Journal of Communication Systems. 27(1): pp. 13-30.
https://doi.org/10.1002/dac.2337

[15] Berve, B.H. (2008). Packet Scheduling Algorithms for WNs. Institute for elektronikk og
telekommunikasjon.

[16] Conti, M. and Giordano, S. (2014). Mobile Ad Hoc Networking: Milestones, Challenges,
and New Research Directions. IEEE Communications Magazine. 52(1): pp. 85-96. https:/
doi.org/10.1109/MCOM.2014.6710069

[17] Alwan, M.H. et al., (2019). QoS-Aware SNR Admission Control Mechanism. Journal of
Theoretical and Applied Information Technology, vol. 97, No. 3, pp. 994-1007.

[18] Karimi, E. and Glisic, S. (2009). Optimization of Routing, Network Coding and Scheduling
in Wireless Multicast Ad-hoc Networks with Topology Compression. IEEE 20th
International Symposium on Personal, Indoor and Mobile Radio Communications. https://
doi.org/10.1109/PIMRC.2009.5449744

[19] Yan, S. (2016). ATDMA MAC Scheduling Protocol Algorithm for Wireless Mobile Ad hoc
Network and its Performance Analyses. 5th International Conference on Computer Science
and Network Technology (ICCSNT). https://doi.org/10.1109/ICCSNT.2016.8070203

[20] Nogales, I.M.B. (2007). Model and Performance Analysis of Mobile Ad-hoc Wireless
Networks. 17th International Conference Radioelektronika. https://doi.org/10.1109/
RADIOELEK.2007.371454

[21] Cooper, C. et al., (2017). A Comparative Survey of VANET Clustering Techniques. IEEE
Communications Surveys & Tutorials. Vol. 19, pp. 657-681. https://doi.org/10.1109/
COMST.2016.2611524

52 http://www.i-jim.org


https://doi.org/10.1201/b11447
https://doi.org/10.3991/ijim.v15i21.22475
https://doi.org/10.3991/ijim.v15i21.22475
https://doi.org/10.3991/ijim.v15i17.24083
https://doi.org/10.3991/ijim.v15i17.24083
https://doi.org/10.17950/ijer/v3s5/517
https://doi.org/10.17950/ijer/v3s5/517
https://doi.org/10.1109/SURV.2012.022412.00068
https://doi.org/10.1109/SURV.2012.022412.00068
https://doi.org/10.5120/913-1291
https://doi.org/10.1109/SURV.2012.060912.00100
https://doi.org/10.1002/dac.2337
https://doi.org/10.1109/MCOM.2014.6710069
https://doi.org/10.1109/MCOM.2014.6710069
https://doi.org/10.1109/PIMRC.2009.5449744
https://doi.org/10.1109/PIMRC.2009.5449744
https://doi.org/10.1109/ICCSNT.2016.8070203
https://doi.org/10.1109/RADIOELEK.2007.371454
https://doi.org/10.1109/RADIOELEK.2007.371454
https://doi.org/10.1109/COMST.2016.2611524
https://doi.org/10.1109/COMST.2016.2611524

[22] Mustafa, A.S., Abdulelah, A.J., and Ahmed, A.K. (2020). Multimodal Biometric System Iris
and Fingerprint Recognition Based on Fusion Technique. International Journal of Advanced
Science and Technology, vol. 29, pp. 7423-7432.

[23] Hussain, S., Wu, D., Memon, S., and Bux, N.K. (2019). Vehicular Ad Hoc Network (VANET)
Connectivity Analysis of a Highway Toll Plaza. Data, vol. 4, p. 28. https://doi.org/10.3390/
data4010028

[24] Mustafa, A.S., Al-Heeti, M.M., Hamdi, M.M., and Shantaf, A.M. (2020). Performance
Analysing the Effect of Network Size on Routing Protocols in MANETSs. International
Congress on Human-Computer Interaction Optimization and Robotic Applications (HORA),
pp. 1-5. https://doi.org/10.1109/HORA49412.2020.9152838

[25] Kumar, S. and Mann, K.S. (2019). Prevention of DoS Attacks by Detection of Multiple
Malicious Nodes in VANETSs. International Conference on Automation Computational and
Technology Management (ICACTM), pp. 89-94. https://doi.org/10.1109/ICACTM.2019.
8776846

[26] Hamdi, M.M., Audah, L., Rashid, S.A., Mohammed, A.H., Alani, S., and Mustafa, A.S.
(2020). A Review of Applications Characteristics and Challenges in Vehicular Ad Hoc Net-
works (VANETSs). International Congress on Human-Computer Interaction Optimization and
Robotic Applications (HORA), pp. 1-7. https://doi.org/10.1109/HORA49412.2020.9152928

[27] Ahmad, F., Adnane, A., Franqueira, V.N., Kurugollu, F., and Liu, L. (2018). Man-in-
the-Middle Attacks in Vehicular Ad-Hoc Networks: Evaluating the Impact of Attackers’
Strategies. Sensors, vol. 18, p. 4040. https://doi.org/10.3390/s18114040

7 Authors

Hussain Falih Mahdi, Computer Engineering Department, Engineering College,
Diyala University, Baqubah, Diyala, Iraq.

Mohammed Hasan Alwan, Electrical Power Engineering Techniques Department,
Bilad Alrafedain University College, Baqubah 32001, Diyala, Iraq.

Baidaa Al-bander, Computer Engineering Department, Engineering College,
Diyala University, Baqubah, Diyala, Iraq.

Aws Zuhair Sameen, Department of Medical Instrumentation Engineering
Techniques, College of Medical Techniques, Al-Farahidi University, Baghdad, Iraq.

Article submitted 2021-06-06. Resubmitted 2021-08-20. Final acceptance 2022-01-16. Final version
published as submitted by the authors.

iJIM - Vol. 16, No. 07, 2022 53


https://doi.org/10.3390/data4010028
https://doi.org/10.3390/data4010028
https://doi.org/10.1109/HORA49412.2020.9152838
https://doi.org/10.1109/ICACTM.2019.8776846
https://doi.org/10.1109/ICACTM.2019.8776846
https://doi.org/10.1109/HORA49412.2020.9152928
https://doi.org/10.3390/s18114040

The Impact of Social Media on the Use
of Code Mixing by Generation Z

https://doi.org/10.3991/ijim.v16i07.27659

Nafan Tarihoran'™, Eva Fachriyah?, Tressyalina’, lin Ratna Sumirat'
!State Islamic University Sultan Maulana Hasanuddin Banten, Indonesia
Serang Raya University, Banten, Indonesia
SUniversitas Negeri Padang, Indonesia
nafan.tarihoran@uinbanten.ac.id

Abstract—Generally, generation Z mixes English and Indonesia when com-
municating with each other. This sociolinguistic phenomenon called code-mixing
impacts social media as part of the development of Information Communication
Technology (ICT). Therefore, this study investigated the impact of social media
on code-mixing by generation Z. This study was carried out at Serang Raya
University, Indonesia, where English is the only foreign language used to teach
students. Three hundred thirty-six students participated in this study (N=110,
F=226). The qualitative data were collected through self-completed question-
naires and interviews. The research aims to highlight the contribution of social
media in code-mixing and determine why this generation uses English and Indo-
nesian in social media. The present study revealed that nine utterances with a
high frequency were used. The causing factors and reasons behind this phenom-
enon were varied. In addition, the findings showed that individual factors were
for the very high percentages (75%). Among them were social factors (15%) and
cultural factors (10%). The results showed that the use of social media had an
impact on code-mixing between Indonesian and English for Generation Z.

Keywords—code-mixing, generation Z, social media, sociolinguistic
phenomenon

1 Introduction

There is a rapid growth in technology which has a significant impact on people all
over the world, especially those born from 1995 to 2014, commonly known as Gen Z.
This group of people are characterized as those born in the digital era, and they are
unable to live without digital technology [1]. Generation Z (Gen Z) enjoys using social
media to communicate and various activities because they are the first truly digital gen-
eration to grow up with technology and smartphones. According to a survey by Busi-
ness Insider, this generation generally uses three platforms, and the most is Facebook.
Furthermore, they are extensively influenced by technology because they have access
to mobile devices, digital equipment, and the internet [2]. They prefer social media to
communicate with each other rather than conventional means of communication, such

54 http://www.i-jim.org


https://doi.org/10.3991/ijim.v16i07.27659
mailto:nafan.tarihoran@uinbanten.ac.id

as short message service (SMS) with a change in the learning paradigm [3]. Although
various social media platforms, Gen Z prefers Instagram, Snapchat, Facebook, and
Twitter [4].

Currently, there is a yearly increase in the use of social media, which has signifi-
cantly affected language [5]. Children and students of all ages are caught up in a mas-
sive, unexpected experiment, surrounded by digital devices that were not available
even five years ago [6], and mobile learning is an educational reform [7].

Based on the study [8], social media has added a new dimension to language evo-
lution, increasing the mixing of language and cultures, thereby leading to the fading
of society. Schools administrators develop many social media platforms in the English
language [9]-[11]. Furthermore, social media users always mix code when tagging
on YouTube, Facebook, Instagram, and tweeter [12]. There are many familiar terms
in social media, such as share, follow, unfollow, follower, like, unlike, wall, posting,
online, offline, highlight, bio, activity feed, caption, mention, comment, follow back,
endorse, give away, tag, hashtag, late post, repost, swipe up, tweet, retweet, trending
topic, etc.

Code-mixing is a sociolinguistic phenomenon aimed to understand the relationship
between language and culture better to better understand the structure [13]. The goal of
sociology is to understand the social structure better through the study of language. The
advancement in Information and Communication Technology (ICT) affects communi-
cation due to many code languages. Therefore, the doer becomes bilingual or multilin-
gual, the most popular sociolinguistic phenomenon involving intermingling codes from
various languages to facilitate communication and convey a message as the English
language becomes more integrated into people’s lives, its use in formal and informal
settings increases. People have started using English code, such as hex or hexadecimal,
to express themselves, thereby leading to a rise in the popularity of foreign languages.
Aside from the mother tongue, English is one of the most commonly used foreign lan-
guages; hence it is a lingua franca due to the influence of globalization. In addition to
their mother tongue, many Indonesian teenagers now use English to communicate. It
has been observed that in today’s social-communicative environment, these young peo-
ple tend to code-mix English and their native tongues. This phenomenon is seen in their
use of language on social media or real life, a standard mode of communication among
Gen Z. Nowadays, people use social media to share their feelings, gather knowledge,
and make new friends.

Data collected through observation showed that many public figures and teenag-
ers use English language codes when interacting on Instagram and WhatsApp [14].
Many of these words were obtained from online media with motivations when someone
mixes code with another language. There are many reasons youngers participate in
mixing code while communicating [15]. These reasons show that English is a global
language, effective communication, a better social position, or prestige. This research
emphasizes the use of Indonesia in English classrooms.

Several preliminary studies on code-mixing investigated its function and reason
based on users’ conversations on several social media. stated that Facebook users mix
code when communicating on the platforms for various reasons such as to express
politeness and respect, convey clear meaning and feelings, and present their identities
or group membership [16]. Facebook users use the mixed code for several reasons,
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such as to make communication easier, to correct language, and to help understand the
context [17].

Unlike previous research, this study focuses on some words used to carry out instruc-
tion in social media, such as like, friend, follow, follower, etc. This research aims to
reveal various aspects of sociolinguistics phenomenon such as followers using social
media, their preferred friendships, and their preferences. Accordingly, the current study
investigates this phenomenon by identifying the most frequent types and factors that
motive code-mixing. The study’s findings will inform the research to understand how
social media impacts code-mixing students’ learning in Indonesia. Hence, the differ-
ences among the participants’ responses that can be attributed to age, gender, flatform,
and hours spent online are also investigated.

Gen Z always uses these instructions in their daily conversation. Due to the daily
use of social media, some terms impact language, and social media contributes to
code-mixing by Gen Z.

2 Literature review

2.1 Code-mixing

Code mixing has been discussed by a significant number of authors in literature. For
example, research has provided evidence for language studies, society, and phenomena.
This tendency can also be observed in a university or other academic setting [18], [19].
The study between language and society is sociolinguistic, and code-mixing is one of
its phenomena. Sociolinguistics is the study of language in use [21]. In more detail,
sociolinguistics is the study of the interactions between language and culture to under-
stand the structure of language and how it works during communication [20].

Furthermore, it is concerned with the relationship between language and culture.
The main focus is on linguistic diversity through social classes and the variety of com-
municative contexts in which women and men use their verbal repertoires. When peo-
ple communicate, they use language as a tool to send messages, thereby making it a
sociolinguistic phenomenon. There are many types of sociolinguistic phenomena, such
as code-mixing.

Several scholars have studied code-mixing. Code-mixing is defined as “any situation
in which lexical item and the statement has elements of grammar from two different
languages” [22]. It denoted that the speakers or writers freely combines one or two
spoken interaction. Code-mixing occurs when a speaker uses two languages in a single
utterance simultaneously [23]. Code-mixing, also known as “Intra sentential code,”
refers to “all cases in which lexical objects and in one sentence, grammatical elements
from two languages are mixed” [24]. They stated that the process of mixing two or
more languages in word form in a sentence is a part of the utterance.

Furthermore, Code-mixing is divided into three types: insertion, alternation, and
congruent lexicalization [22]. He said different ways constrain these three types in spe-
cific bilingual settings. This study highlighted code-mixing as the process of mixing
two or more words, phenomenon, expression, reduplication, and idiom from [22].
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The form of code-mixing occurs in social media, used by many people [25]. These
forms of code-mixing are used to demonstrate products on social media through text,
which has opened up a slew of new possibilities for information access and language
technology. The mixing code phenomenon has many functions for each language user,
including social media. There are many reasons for someone to mix code: bridge gaps,
make effective communication, explain points, affirm social status, and emphasize
something [26]. The reasons why people mix language in social interaction have been
found [27].

Furthermore, the factors are speaker or writer, intercalators, the setting of the con-
versation, the purpose, and the topic of the conversation. In this study, the writers apply
code-mixing introduced [28]. He stated three factors of using code-mixing, social, cul-
tural, and individual factors.

In summary, the writers will investigate the type of code-mixing used by students at
university through their Facebook group, the most absorption words used by students
on Facebook, and factors influencing code-mixing.

2.2 Generation Z

A generation is defined as a group of people with varying characters and born within
a specific period [29], [30]. Generation Z is the individuals born after the millennial
[31]. Several scholars have described, generation Z refers to people born in the 1990s
and raised in the 2000s through the most significant developments in the century. This
category of people now lives in a world with the internet, cellphones, laptops, avail-
able networks, and digital media [32]. In this generation, students are more likely to use
code-mixing on social media, such as Facebook, because of technological advancements.
Generation Z is born in 2001 or later and the first generation to be “born digital.” [33]

One of the most significant characteristics of this generation is that they were born
“natives” in the modern digital world [34]. This generation has many names such as
Digital Natives [35], post-millennials [36], Net Generation [37], The Centennials [38],
etc. This era transformed the world towards digitalization, thereby creating challenges to
the traditional ways of carrying out activities and increasing the use of technology [39].

Based on the concept above, generation Z is familiar with ICT. According to [40],
they are comfortable with technologies that are relatively recent for older generations,
with familiarity with the ubiquitous of mobile communications. In this generation, stu-
dents. As a result, this generation is also affected and interconnected to the web. Glob-
ally known music, movies, and celebrities are connected to this generation, rather than
numerous trends, fashion, food places, and several events are interconnected to social
media through technology and globalization [41]. In brief, this generation usually com-
municates using the mixed code comprising of English and Indonesian. The partici-
pants in this study are natives of Indonesia and use both languages offline and online.

2.3 Social media

Social media enables people to connect, communicate, discuss, and interact [42].
The channels broadcast news and information to viewers of all genders. Another opin-
ion, according to [43] people use social media to connect with others who have similar
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interests, activities, backgrounds, or real-world connections. Research shows that half
of all people get news from social media daily, which directly impacts today’s world
events [44], [45].

In addition, social media comes in various shapes and sizes, dependent on usage.
Some of the most common ones are social networking sites (Facebook, LinkedIn), blogs
(WordPress, Medium), microblogs (Tumblr, Twitter), media-sharing sites (Vimeo, You-
Tube, Instagram, review and recommendation sites (TripAdvisor, Yelp, and others),
numerous discussion forums [46], [47], Slack, Trello, and other collaboration sites.

All social media networks can be divided into four distinct regions [48]. They are
as follows: (1) a social group, (2) Publication on social media, (3) Amusement for the
whole family, and (4) Social business. Each zone is characterized by functions that
explain and unite the social media platforms.

Social community. All social media channels in this zone allow individuals to
connect and communicate with various communities. Therefore, the primary goal is to
facilitate interaction and collaboration. Social networks, message boards, forums, and
wikis are part of the social culture [48].

Social publishing. The development, publication, and distribution of material, are the
core characteristics of the social publishing region. The social media sites available in
this region make it possible for anyone to create content regardless of their professional
context [49]. The democratization of content creation was made possible by social
publishing consisting of individual users, independent 44 practitioners, professional
contributors, and brands [48]. The social publishing zone includes blogs, microblogs,
media-sharing sites, bookmarking services, and news sites [50].

Social entertainment. Social entertainment zone refers to social media that provide
entertainment, enjoyment, and fun-related content. Social media platforms enable users
to play games, listen to music, and watch videos [51]. However, it is also important to
note that the social networking sites that fall under this category include individuals
interacting by sharing different content and posting personal updates. YouTube, Spotify,
Reddit, and various online interactive games such as Trivia Crave and Candy Crush are
good examples of social entertainment channels [48].

Social commerce. The social commerce zone encompasses all digital services that
affect purchasing decisions, and it applies to all social media channels that consumers
use in the decision-making process.

Several studies on social media are associated with Gen Z, with the result dependent
on the associated area. One of such studies acts as a reference to analyze the specific
social media platforms that are popular among them. According to statistics, Face-
book, YouTube, WhatsApp, and Instagram are among the most popular social networks
worldwide as of October 2021, ranked by the number of active users [52].

In conclusion, social media is a critical and convenient communication network
nowadays. It can be used to meet new people, keep in touch with old friends from all
over the world, and quickly share ideas and improve things. By sharing their content,
users can learn new things and reduce their reliance on advertisements.

Numerous activities are carried out on social media with instructions based on the
developers’ rules. Several popular terms or instructions are used on social media in
Indonesia, among Gen Z. These instructions are initially from the English language and
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are obeyed while using the social media platform. Table 1 shows a popular list of terms

used in social media.

Table 1. Popular list of term (vocabularies) in social media

Download Like Caption
Upload Share Private

Wall Subscribe Posting/post
Follow Comment Streaming
Follower Mention Friend
Unfollow Tag Unfriend
Followback (Follback) Hashtag password

To sum up, social media is a web-based communication tool that allows people to
interact and share and seek information via web-based communication channels.

3 Methods

3.1 Respondents

This study is descriptive research patterned in the relational survey and interviewing
model [53], [54]. The writers collect the data in the field of data site where the partici-
pants experience the issue or the problem under the study. The qualitative method is a
procedure that yields results such as words of those who were observed and data from
the research such as descriptive data.

The opportunity sampling method was used to obtain data from undergraduates of
the Serang Raya University born from 1999 to 2001. The participants were accessible
and met the requirements when the research was conducted.

3.2 Instruments

Three instruments were used to achieve the research goal. Namely, a questionnaire
was created using Google forms, in-depth interviews, and code-mixing utterances pop-
ularly used by generation Z. However, before data collection, a set of questionnaires
and interview protocols were prepared. The questionnaire was divided into 2; the first
section contains vital information such as name, age, and gender. Conversely, the sec-
ond section comprises of questions related to social media usages such as (1) which
online platforms were used, (2) the number of times they were used per week, (3) which
is the popular platform for Gen Z, (4) the use of some standard terms or instructions in
their daily conversation (5) the impact of social media usage on code-mixing.

Irrespective of the data extensively collected from the questionnaire, this research
mainly focuses on social media contribution on code-mixing usually uttered by Gen Z.
Furthermore, it was developed using an interview protocol adapted from [55]. The goal
was to confirm the items on the questionnaire, which was similar to the contents of the
interview protocols. In the first stage, 10 participants filled the questionnaire. The result

iJIM - Vol. 16, No. 07, 2022 59



was used as a preliminary study to ensure this phenomenon is re-investigated. In addi-
tion, the number of participants was increased to obtain valid and reliable results.

3.3 Procedures

The first stage identified some utterances mixed with English words; specific terms
or instructions were also used on social media. Furthermore, an already prepared ques-
tionnaire was shared with the participants. This is because there were some instructions
and linguistic terms that they were unable to understand, particularly the instructions
or terms used on some social media platforms. The individual was given a prepared list
of technical terms and instructed to fill out the questionnaire until they fully compre-
hended the word.

After its completion, all the participants were interviewed personally, and the dura-
tion depended on their responses to the questions. The process was recorded and dig-
itally controlled by using the prepared interview protocol. As earlier mentioned, those
personally interviewed were selected as the sample for further analysis.

3.4  Data analysis

This is descriptive qualitative research because it explains the linguistic form of
code-mixing and its usage. Qualitative data was generally collected from Gen Z’s daily
utterances, while an in-depth interview was also conducted. The data obtained was
represented quantitatively in percent using Google form summarization, analyzed to
obtain descriptive statistics. Furthermore, the data realized from the in-depth interview
was qualitatively scrutinized for confirmation. The research objects are some familiar
English codes specifically used on social online. This study investigates the influence of
online media regarding English code-mixing on generation Z. It focused on the under-
graduate program. The data source includes questionnaires and interviews briefly car-
ried out to acquire information concerning code-mixing, etc.

4 Results and discussion

4.1 Demographics of students respondents

As in Table 2 shown, the total number of respondents in this study was 336 (M=110
and F=226). All the respondents that responded to the survey were randomly selected
from a university located in Serang, the capital city of Banten province. Among them,
67.3% of participants were female, and 110 (32.7%) were males, aged between 18 until
23 years. Active respondents were average age 1823 years (49%). Participants came
from different parts of the country, including the city where their university is located,
after completing their Higher Secondary level of education under Indonesia’s national
curriculum.

Survey data indicated that the number of respondents having access to the social
media platforms and Facebook for the very high percentages (43.15%). Among them
were YouTube (31.25%), What’s App (17.85%), and Instagram (7.75%). Moreover,
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respondents could spend less than 5 hours online using social media (49.40%), at
6—10 hours (34.23%), and above 10 hours (16.37%).

Table 2. Demographic characteristics of respondents

Demographic Characteristics Frequencies All 1(’;1:3i§i£)ants
Gender Male 110 32.7%
Female 226 67.3%
Age 18-19 165 49.10%
20-21 91 27.10%
22-23 80 23.80%
Platforms Facebook 145 43.15%
Instagram 26 7.75%
What’s App 60 17.85%
You Tube 105 31.25%
Hours spent online Less than 5 hours 166 49.40%
6-10 hours 115 34.23%
Above 10 hours 55 16.37%

4.2

The type of code-mixing and most popular utterances

Among several kinds of utterances on social media, here is the list of the nine most
popular. Table 3 proved that “share” was the highest (10.42%) used in code-mixing
since it has become the common word. The participant used “download” (10.12%) and
Subscribe (8.93%) on YouTube. “Hashtag” and “Caption” were most popular used on

Instagram (8.93%).
Table 3. Most popular utterances on social media

Utterances Frequency All Pl;?;ic:illl)?ngtz ((Z}i:’:’ 6) Platforms
Download 34 10.12% YouTube
Follow 32 9.52% Instagram
Follower 28 8.33 Instagram
Follow back (Follback) 20 5.95 Instagram
Share 35 10.42 What’s app
Subscribe 30 8.93 You Tube
Hashtag 30 8.93 Instagram
Caption 30 8.93 Instagram
Unfriend 28 8.33 Facebook

When the survey using Google form was completed, The interviewees were chosen
from among the participants because of their availability and willingness to participate,
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and the researchers interviewed 10 of them. The most prominent themes that emerged
from the interview were (1) the participants’ language use; and (2) their attitude and
effect towards mixed language. Results from participants’ interviews have been pre-
sented in Table 4.

Table 4. Types of code-mixing

Participants Sentences Type of Code-Mixing

Pl [1] “Jangan lupa subscribe and like ya video nya.” Alternation
{Don’t forget to subscribe and like to yeah}

P2 [2] “eh,, berapa follower kamu’ dan “waaww... follower Alternation
nya udah banyak banget ya...”

{“eh.. how many your follower” and “wow.. your follower
S0 many..”}

P3 [3] “hai,,, jangan lupa di follow ya instagramnya.” Atau Alternation
“follow Instagram aku ya...”

{*hey.. don’t forget to follow its Instagram,” or “follow my
Instagram please..”}

P4 [4] “iihh,,, males deh, masa gw udah follow, dia nya gak Alternation
follback.”

{“iihh.. it make me mad, I followed her, but she didn’t
follback me”}

P5 [5] “loh kenapa di unfriend?” Insertion
{“loh why unfriend”}

P6 [6] “nanti share ya di facebook jangan lupa tag gw” Alternation
{“please share it in Facebook and don’t forget to tag me”}
P7 [7] “bagus tuh infonya dishare dong ke WhatsApp.” Insertion
{“it’s nice info, share it please to WhatsApp”}
P8 [8] “ko caption nya ga nyambung ya sama fotonya...” Congruent lexicalization
{*“why the caption is different with the pic..”}
P9 [9] “banyak banget sih hashtag nya” Insertion
{“there are so many hashtags”}
P10 [10] “di facebook banyak foto dia, kamu bisa download Alternation

mana yang lo mau”
{“there are many of her pictures on Facebook, you can
download it, which one you like”}

As in Table 4 shown above, several mixed code utterances comprise the Indonesian
language and English. These are generally uttered by generation Z regularly; some are
reported as follow:

[1] “Jangan lupa subscribe and like ya video nya.”
{Don’t forget to subscribe and like to yeah}

Subscribe and like their popular posts on YouTube. These are one of the features
of this platform. It is a known fact that they are usually used to increase the number
of subscribers. Furthermore, they tend to click on the subscribe icon button under any
YouTube video or on any channel to view their content. Consequently, users get notified
when a channel they subscribe to publishes new content. Gen Z is familiar with those
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words because it is used daily. This impacts their language, particularly when they talk
about YouTube content. The word ‘subscribe’ has similar meanings to ‘berlangganan’.
Most utterances always involve ‘subscribe’ rather than ‘berlangganan’. This is based
on the fact that they felt nice whenever their messages were delivered. Based on the
questionnaire, this response was mostly gotten from social media. Also, the word ‘like’
has a similar explanation.

[2] “eh,, berapa follower kamu” dan “waaww... follower nya udah banyak
banget ya...”
{“eh.. how many your follower” and “wow.. your follower so many..”}

[3] “hai,,, jangan lupa di follow ya instagramnya.” Atau “follow Instagram
akuya...”
{*hey.. don’t forget to follow its Instagram,” or “follow my Instagram please..”}

[4] “iihh,,, males deh, masa gw udah follow, dia nya gak follback.”
{*iihh.. it make me mad, I followed her, but she didn’t follback me”}

The words ‘follow, follower, unfollow” are from the features on the Instagram appli-
cation. Sequentially, these are similar to these Indonesian words ‘mengikuti, pengikut,
tidak mengikuti’. A follower on Instagram is the user that follows a page, and the fol-
lower views the post on both the handlers’ profile and feed. Meanwhile, those following
are the users on Instagram; their profiles and posts are accessible [56]. This is only
possible when the account is not set on private. Initially, these words are some sort of
instructions. However, Gen Z uses these terms particularly when they want someone to
follow them on Instagram. They prefer to use English rather than Indonesia when they
have a conversation regarding this topic. Based on the interview result, it was reported
that whenever they use the Indonesian language, the meaning tends to be biased and
does not fit appropriately in the context. However, it was further stated that the use of
English during conversation makes it easier for them to express themselves and opin-
ions without worrying about grammatical restrictions and meaning [57]-[59].

[5] “loh kenapa di unfriend?”
{*“loh why unfriend”}

Many words serve as instructions on the Facebook platform, such as unfriend, friend,
wall, share, etc. Users are familiar with these words because they are used daily, which
causes Gen Z to automatically use these terms during their conversations. For example,
according to data [5], the speaker uses ‘unfriend’ to express that they have decided
not to be friends anymore with some uses on their Facebook account. Although it was
combined with English, this word was uttered in the speaker’s native language because
they are affected by social media.

[6] “nanti share ya di facebook jangan lupa tag gw”
{“please share it in Facebook and don’t forget to tag me”}

[7] “bagus tuh infonya dishare dong ke Whattshapp.”
{“it’s nice info, share it please to WhatsApp”’}
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Also, for these words on data [6], when the word ‘share’ is clicked on, it simply
implies that they intend to spread some relevant information with their friends. ‘Tag’ is
used when they intend to attach their postings to their friend’s wall and for it to be seen.
Automatically, it was used in their daily conversation. Although their native language
was not English, they combined both to make it easier to understand.

[8] “ko caption nya ga nyambung ya sama fotonya...”
{“why the caption is different with the pic..”}

[9] “banyak banget sih hashtag nya”
{“there are so many hashtags”}

Hashtag and captions are mainly used on social media. These are familiar on
Facebook, Instagram, and tweeter. The hashtag is a label for sharing content [60], and
a relevant topic is shared by adding a hashtag. Conversely, photos are described by the
caption, which emphasizes the happenings of the post. These words are familiar to gen
Z and are frequently used in their conversations.

[10] “di facebook banyak foto dia, kamu bisa download mana yang lo mau”
{“there are many of her pictures on Facebook, you can download which one
you like”}

‘Download’ and ‘upload’ are also familiar terms. Even though it is preferably used
in the English version than their native language, Indonesia, it is used in all situations,
both written and orally. These instructions are used when some pictures, documents
are either extracted or uploaded on online applications. Based on the questionnaire and
interview result, almost 100% of Gen Z use these words in their conversation orally
and written.

4.3  The code-mixing factors on social media

Table 5. The factors of code-mixing

No. Factors Frequencies (N=336) Percentage
1 Social 50 15%
2 Cultural 36 10%
3 Individual 250 75%

Based on Table 5 above, there are three factors of code-mixing on social media refer
to [28] The generation Z does the code-mixing in their utterance 15 percent because
of social factor, there are five aspects in the social factor that influences the use of lan-
guages such as situation, topic, participant, place, and setting. The highest aspect in this
research is the participant. That participant is a member of society; the participant did
it due to habit when using social media.

Next, 10 percent were influenced by the cultural factor; participants did the
code-mixing to show their millennial generation. The last, 75 percent due to individual
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factor, the individual factor has the highest percentage in this research, individual factor
was done by two aspects due to lack or limited vocabulary and showing up the skill
to others. Most of them did the code-mixing because they did not find the appropriate
word to convey their expression; even though they did not know the meaning textually
in their first language (L1), they understood what it meant whole.

5 Conclusion

Indonesia is a bilingual country where English is a foreign language; generation Z
may mix English and Indonesian in certain situations. Some reasons led to mixing
English with the Indonesian language. This study included the code-mixing phenom-
enon among undergraduate program students enrolling for the BA degree. The finding
of this study proved social media has a significant impact on the use of code-mix-
ing by generation Z. This is because many oral and written languages seen on the
screens of computers, tablets, smartphones, and other gadgets tend to impact the
Indonesian language.

The findings showed that they were interested in responding to those who used
code-mixing, conforming to the raised topic, increasing the understanding of the people
they were talking to, or talking about western societies and culture. The frequent fac-
tors that motivated students code-mixing to make up for lack of words, showing their
knowledge of technology and culture have changed, showing that they were educated
and could speak English, showing that they had a linguistic background, or showing
that they were happy and excited.

Additionally, code-mixing occurs when students combine one structural sentence
with another language pattern. The incorporation of two different language systems
within a sentence or the process of equally blending two distinct grammatical sen-
tences. In summary, the process of alternation code-mixing does not have a dominant
language [22].

Information technology has taken complete control of the world. Technology plays
an essential role in developing social media for generation Z, which contributes to
the evolution of language and code-mixing in their daily conversation. This might be
attributed to how aged persons feel more confident while code-mixing both languages
without embarrassment. In recent years, there has been a growth in the number of apps
and social media that provide students with numerous programming lessons and chal-
lenges to study code-mixing [61]. It can be concluded that code-mixing through social
media arouses the student’s motivation to practice their English.

6 Limitation of the study

On limitations, firstly, this study was qualitative with survey design and interview.
Although impact associations were detected, this study was limited in explaining
friendships with students. Furthermore, due to the qualitative approach, extraneous
factors such as individual differences (students’ personality, cultural values) and social
community might also impact the code-mixing [62].
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In addition, mixed-method studies are needed to separate various factors. There-
fore, future studies should collect more significant expansion that influences students’
code-mixing and determine the causal factors influencing students’ intention to use
social media.
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Abstract—The study aimed to investigate the effectiveness of using interac-
tive simulation in developing some physics concepts in a sample of kindergarten
children. To achieve the study objective, a semi-experimental method was used.
The study sample consisted of the (45) kindergarten children of ‘The Pink Bird’
Kindergarten in Petra. They were randomly divided into two groups: an exper-
imental group of (22) children who were taught using interactive simulation,
and a control group of (23) children who were taught by the traditional way.
Contrary to the traditional method of education. An achievement test was used
to measure the Kindergarten Children acquisition of physics, where its validity
and reliability were confirmed. The study results proved the effectiveness of
interactive simulation in the acquisition of physics concepts among kindergar-
ten children. It was also found that around 61% of the change in the dependent
variable (physical concepts) is due to the use of interactive simulation in teach-
ing. Eventually, the study included a set of recommendations in the light of its
results.

Keywords—interactive simulation, physics concepts, kindergarten children

1 Introduction

Physics is considered as one of the essential sciences that include many abstract
concepts that are quite difficult for students to fully understand what they mean. It
is also concerned with the study of behavior and relationships among a wide range
of concepts and physics phenomena. Thus, through learning physics, students acquire
conceptual knowledge [1].

Forming and developing scientific concepts is one of the main objectives of teaching
science for kindergarten children. It is also considered crucial to construct the scientific
knowledge, where types of concepts differ according to their nature, levels, sources,
and the way they are formed.

Computer simulation technology is one of the technological innovations that have
influenced education. In fact, it has proved its effectiveness in students’ understand-
ing of abstract concepts and facilitating their teaching [2]. Therefore, computerized
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education is an important advanced teaching method that increases the effectiveness of
learning and provides the learner with activities and skills that are appropriate to their
abilities considering the individual differences between students. This type of educa-
tion promotes the student’s self-reliance, awareness-building, autonomy, and the devel-
opment of induction, deduction and inference strategies as he interacts with educational
activities especially those programs are not the same parents’ native language, which is
very short in some of countries as Arabic for instance [3].

Since physics particularly, contains abstract concepts, using computers in teaching
scientific subjects contributes to illustrate concepts tangibly. It has been proven that
simulation is one of the most important computer programs used in active and effective
education, because it transmits reality to the learner virtually, and allows him to exper-
iment and interact safely which increases his motivation to achieve results. Interactive
simulation allows the designer to intervene and add new variables or change the values
of existing variables [4]. Also, interactive video can present information in different
formats. It provides information using video footage, still frames, text, graphics, and
sounds. The educational theory says that the greatest value of learning is achieved when
information is presented in different formats [5].

The simulation software on the PhET website was designed by science specialists
and was tested with students before using it. It was also developed by a team at the
University of Colorado in the United States, so that users can download it from any
device without having to connect to the Internet. Each simulation is designed to rep-
resent an independent learning tool that can be used in a variety of educational con-
texts to give the teacher the opportunity to choose what is appropriate to his lesson [6].
Moreover, the website provides these experiences in many languages, including Arabic,
which saves the Arab teacher’s effort to find a teaching tool that is effective for scien-
tific topics in one site.

2 Problem statement

Upon investigating the interactive national curriculum of kindergartens in Jordan,
one cannot find any focus on the different scientific concepts (physics, chemistry,
biology) and that there are deficiencies in science programs particularly as there isn’t
a science book dedicated to this specific stage. Moreover, the modern educational pro-
grams applied in kindergartens in Jordan focus on stuffing children’s minds with facts
and knowledge, without providing the child with scientific skills and the different skills
of research and thinking through various educational activities and games in a way that
provokes their thinking.

Also, some kindergarten teachers are not convinced with the significance of using
the appropriate means in the appropriate educational situation because of their igno-
rance about the psychological dimensions of the child’s capabilities growth. This fact
contributed to the process of introducing many concepts in a traditional way focusing
only on stuffing the learner’s mind with information and this is contrary to what has
been proven by experiments and studies that children can deal with the computer as
an educational tool and system in a creative and exciting way. However, what is seen
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so far is that the computer is limited to being a curriculum taught and not used as an
educational tool or means, especially in kindergarten stage.

Al-Debsi in [7] pointed out that the reasons for pupils’ low ability to absorb scientific
concepts are attributed to several factors; some are related to teachers and how they are
not trained or qualified enough to use effective teaching methods or are unwilling to
develop themselves. Other factors are related to pupils who lack proper thinking meth-
ods to deal with the scientific material and curriculum.

In order to correct learners’ misconceptions about many scientific concepts and
help them acquire these concepts in a functional way, science education at the elemen-
tary stage must be done using enquiring-based learning methods that adopt a sensible
approach as the basis for teaching learning activities [8].

2.1  The study questions

1. What is the effectiveness of using interactive simulation in kindergarten children’s
acquisition of physics concepts?

2. What is the effect size of using interactive simulation on kindergarten children’s
acquisition of physics concepts?

2.2 The study purposes

1. Preparing a list of physics concepts that should be included in the interactive
national curriculum for kindergartens.

2. Using computerized software based on interactive simulation that helps in
kindergarten child’s acquisition of physics concepts.

3. Identifying the effectiveness of using interactive simulation software in kindergarten
children’s acquisition of physics concepts.

2.3 The study significance

With its theoretical framework, this study draws the attention of those in charge of the
educational process to the child’s comprehension of physics concepts that help him to
understand and interpret many of the things that are related to the environment, respond
to them, and increase his ability to use scientific information in problem-solving situa-
tions. The child’s comprehension of these concepts and relationships is associated with
the formation of facts and practices carried out by the child, and then little by little he
corrects them to acquire generalizations and rules associated with the concept absorbed
by the child at a later stage.

It also serves to draw the attention of those who design the interactive national
curriculum for kindergartens in Jordan to develop it by adding a variety of scien-
tific concepts (physics, chemistry, biology, geology). Thus, providing kindergarten
teachers with strategies and computerized program based on interactive simula-
tion, which hopefully intends to make a qualitative change in teaching concepts for
children.
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On the practical level, the study is helpful to educational supervisors when holding
educational meetings and training courses to train teachers on educational programs
that support technology and methods appropriate to teach kindergarten children sci-
entific concepts. The study results may also pave the way for graduate students and
researchers of kindergartens teaching methods to conduct similar research and studies.

3 Literature review

3.1 Interactive simulation

Computer simulation programs are among the most used modes of learning. Stu-
dents find it difficult to deal with some subjects that require a great deal of imagination,
or facts that are difficult for the student to be in their real environment such as nuclear
interactions, celestial bodies, deep seas, or others [9]. It is an integrated system that
offers a variety of interactive teaching materials, media and learning styles that help in
implementing education and modifying it through different methods to fulfill the needs
of every learner and thus achieve the principle of individual differences [10].

Bellinger in [11] explained that it is processing a model or taking it in a way that
makes it work overtime and place so that the learner can recognize interactions that
might seem ambiguous.

AlGareeb in [12] defined it as dynamic and interactive computer software, designed
as a model for information and educational experiments, which students can study
through sharing and discovery.

Thus, it is a method in which events are presented artificially, taking into account
the simplification and ease, and gives the learner the opportunity to control these events
in terms of the possibility of recurrence or time of occurrence. Hence, the learner can
indulge in the educational situation through the multiplicity and diversity of computer
means, in addition to the multiplicity of the learner’s interaction interfaces with the
program. In so doing, simulation programs can be defined as a virtual system of reality.

The importance of interactive computer simulation in education can be illustrated
by considering the studies that have tackled this issue such as Holzinger et al. [13] and
Wieman et al. [14] which confirmed that computer simulation makes it easier for the
student to easily save and retrieve information. It also encourages thinking and appli-
cation processes, since thinking or meditating without practice leads to misguidance,
as well as practicing without meditating is unlikely to succeed in the application. It
also helps to learn new concepts through accurate reformulation of misconceptions and
allows learners to control and process system variables and get immediate feedback
on these changes, which further improves their conceptual comprehension and thus
develops their attitudes towards learning. Furthermore, it provides the teacher and the
learner with the opportunity to save time especially that there may be experiences that
take the teacher only one minute to conduct and allows the learner to learn how events
occur by placing them under observation and study.

Interactive simulation has many advantages among of which are control and interac-
tive behavior. Control is defined as the students’ ability to determine the speed of shots
succession, while interactive behavior involves educational activities where content

iJIM - Vol. 16, No. 07, 2022 73



is determined in successive shots through students’ procedures [15]. It also allows the
learner to make mistakes that do not cause negative consequences and exercise some
freedom in the learning process. Through interactive simulation, processes and pro-
cedures can be explored and studies easily if the traditional method is helpless in this
case. Moreover, it reduces the learning time, simulates interactive learning, increases
motivation towards the learning process, and helps to achieve discovery learning in
a way that leads to developing learners’ concepts, mastering skills, and saving large
expenses spent for training through actual reality [16], [4]. Alfar in [17] listed four
types of simulation: physical, procedural, situational, and process. The following is a
brief explanation of these types:

Physical simulation. Typically, a group of objects appear to the learner reflecting
a virtual context and represent the elements of a realistic system that the learner can
interact with to achieve the system output. For example, the learner learns to operate a
machine, where the machine parts appear to be active. Thus, if the learner presses the
power switch, the simulation software shows that the machine is in a working state. It
also includes learning to operate and use laboratory equipment so that the learner can
practice using the device and understand its mechanism in a virtual environment [18]
before he starts using the actual device.

Procedural simulation. Procedural simulation relates to the content of the simu-
lated in terms of action steps or following a correct sequence of steps that constitute a
procedure or the best procedure that can be followed to achieve a specific goal, which
helps to uncover the students’ talents and abilities in creating easy and fast methods of
diagnosis and treatment.

Situational simulation. It is also called simulation of situations in which the indi-
viduals’ behavior in certain situations is revealed and their attitudes towards different
situations are identified. It is different from procedural simulation in that it focuses on
the learner’s discovery of the impact of a method or strategy followed or present in the
simulated and not following specific procedures to reach the results of the simulated
system. What distinguishes it from other types of simulation programs is that it makes
the learner one of the elements of the simulated to play an active role that might be
in the form of a function or one of the system organisms, such as an animal and ways
followed by this organism in trying to survive.

Process simulation. In the three simulation programs, the learner has an active and
interactive role. For instance, in physical simulation, he acts as a learner and discoverer
of the elements’ roles of the simulated. In the procedural simulation, he plays the role of
following a series of procedures, whereas in the situational simulation, he acts as one of
the simulated program elements. However, Process simulation programs makes the
learner an experimenter scientist who changes and modifies the elements and functions
of the simulated system to discover laws and rules by linking the components relation-
ships of the simulated elements.

3.2 Physics concepts

Among the objectives of teaching science for children is forming and developing
scientific concepts. This goal requires a teaching method that includes the integrity
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of scientific concepts, as well as forming and acquiring them. Therefore, developing
scientific concepts for kindergarten children according to a studied scientific program
that is consistent with the child’s nature and the requirements of this age has become a
significant and crucial issue that is worthy of attention [19].

Piaget in [20] believes that the concepts of children at this stage are distinctly differ-
ent from the concepts of adults not only in terms of size, but in terms of composition,
quality, and characteristics. In other words, the child cannot reach the levels of knowl-
edge appropriate to his age and level of maturity only by himself. Thus, he believes that
appropriate education can accelerate the child’s mental development within his or her
potential by organizing the environment and experiences in a way that helps to develop
his concepts of knowledge, classification, sequencing, time, space, and other concepts
related to the child [21].

Contemporary trends of pre-school children education have emphasized the impor-
tance of exposing the child to various stimuli and endowing him with the appropriate
concepts that pave the way for the child to catch up with this huge technological devel-
opment of science so that time is not wasted nor his energies and mental abilities, and
not to deprive him of many experiences before school age [22].

Science education experts argue that the acquisition of scientific concepts enhances
children’s interest in the vocabulary of science, and increases their motivation to
learn them, because it boosts their abilities to interpret, control and predict which
form the main functions of science. Science curriculum documents of all school
levels focus on common objectives, like the need to teach scientific concepts func-
tionally [23].

Allam in [24] emphasized the need for teaching kindergarten children the physics
concepts which help them understand and interpret many of the things that might inter-
est them in their environment, things that children can learn and respond to through
playing. Such a method is perceived as an active behavior through which children dis-
cover their surroundings.

The recommendations of some previous studies, such as Moore in [25] and
Harrington in [26], stressed the significance of developing scientific concepts for kin-
dergarten children since they allow them to understand the properties of things which
strengthens the bond between the child and his environment, and helps him cope with
and adapt to it and thus avoid risks.

The issue of the three states of matter (solid, liquid, and gas) is among the topics
addressed by the child in science subjects at various stages, from kindergarten to uni-
versity. So, if a student has misconceptions about certain concepts regarding the three
states of matter, this will affect his university study. Therefore, it must be said that it is
important for the student to learn correct scientific concepts accepted in the elementary
education stage.

4 Related studies

The results of several studies conducted in the educational field showed the impor-
tance of interactive simulation in developing different scientific and mathematical con-
cepts among children of elementary and advanced school stages. The study findings of
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Eiydat and Aldwairi in [27] stressed the impact of using interactive simulation on tenth
grade students’ achievement physics and their attitudes towards them. The study in [6]
by Almasoudi and Almazroui concluded that computer simulation is effective in devel-
oping conceptual assimilation in physics among third secondary science grade students.
Whereas Gonen study in [28] showed that there are statistically significant differences
regarding the levels of knowledge and understanding in favor of computer simulation
teaching and structural learning on the achievement of secondary school students and
their attitudes towards physics. Also, the study in [29] by Sheehy and Wylie proved the
effectiveness of using computer simulation in developing children’s abilities to solve
environmental problems in science course.

The study of Alebadi in [30] showed the importance of developing physics concepts
among kindergarten children through the using of different strategies such as an educa-
tional program based on scientific inventions. Usgs study in [31] showed the difference
among children at the age of 4 and 5 years with regard to the level of their understand-
ing of physics concepts according to the level of scientific thinking, the educational
attainment of parents, 1Q, and observation and questioning skills.

In China, Ding and Fang in [32] conducted a study aimed at using simulation to
improve physics learning. To achieve the study objectives, a C++ physics laboratory
was designed for students to identify the experiment quantities and discover the Dif-
fraction of Law Grating. The study was conducted on 64 university students. The
results showed that students accomplished high scores in research assignments, which
encourages the use of simulation in physics.

Aldahmash et al. study in [8] showed that primary level students have alternative
misconceptions about concepts related to the three states of matter and its features. The
results also showed that interactive simulation experiments have a direct and positive
impact on students’ understanding of scientific concepts and on modifying their alter-
native misconceptions about scientific concepts.

5 Methodology

The study population consisted of all the (45) kindergarten students at Pink Bird
Kindergarten in Petra city. They were distributed into two groups: an experimental
group consisting of (22) children who were taught using the interactive simulation soft-
ware and a control group consisting of (23) children who were taught the traditional
way, according to the following statistical methodology design:

Gl1: 01 X0l
G2: 01-01

Where: G1: the experimental group of (22) kindergarten students
O1: Achievement test in physics concepts.
X: Experimental group members are taught using interactive simulation
software.
G2: The control group of (23) male and female kindergarten students.
- The control group members are taught the traditional way.
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Measurement Tools:

1. The study used interactive simulation software from Colorado website [33]. Figure 1
shows a screenshot of the simulation software. The validity of the educational soft-
ware has been extracted through content analysis and then presented to six arbitra-
tors of university professors to determine its suitability to achieve the objectives that
include the physics concepts of kindergartens. Around 85% of the test items have
been modified in the light of the arbitrators’ notes.

2. The achievement test of physics concepts: The study used the illustrated achieve-
ment test of physics concepts constructed by the researchers. It consisted of (15)
items to measure the physics concepts. The reliability of the achievement test was
calculated using Pearson’s correlation (test/retest) which reached (0.75); the suitable
value for the study purposes.

Fig. 1. Screenshot of the simulations [33]

6 Findings and discussion

6.1  Results related to the first question: what is the effectiveness of using
interactive simulation in kindergarten children’s acquisition of physics
concepts?

To answer the first study question, mean and standard deviation of the study of two
groups’ responses to the test of physics concepts were extracted. And ANCOVA analy-
sis test was conducted to examine the significance of the apparent differences between
the pretest and posttest means of the two-study group, Table 1 show mean and standard
deviation of the study.

Table 1. Means and standard deviations on the test of physics concepts

Pretest Posttest
Group N
Mean S.D Mean S.D
Experimental 22 4.32 1.32 10.41 0.91
Control 23 1.78 0.74 6.13 1.10

Based on the Table 1, there are apparent differences between the means of the exper-
imental and control groups in the pre/posttests of physics concepts. To examine the
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significance of these differences, ANCOVA analysis was used. Table 2 shows the cova-
riance analysis results.

Table 2. ANCOVA results

V.S SS df M.S F P
Pre-test 1.246 1 1.246 1 0.274
Teaching Method 67.879 1 67.879 66.796 0.000
Error 42.681 42 1.016

Total 131.806 44

The results of the ANCOVA analysis show that F = 66.796 is a statistically signifi-
cant at the level (o < 0.05) and thus the null hypothesis is rejected, and the alternative
hypothesis is accepted. As a result of using interactive simulation, it appears that there is
a statistically significant difference at the level (o < 0.05) between the means of the chil-
dren’s degrees in the pre/post- applications of testing physics concepts. In other words,
it is quite effective to use interactive simulation to enhance kindergarten children’s
acquisition of physics concepts. This result can be explained by the fact that interac-
tive simulation is characterized by its ability to stimulate learners’ motivation towards
learning through providing audio-visual media, which helps the child to involve more
than one sense to perceive physics concepts. This serves different categories of learn-
ers, including people with special needs [34]. The human brain processes, stores, and
manipulates the picture in a more effective way than dealing with oral linguistic descrip-
tion. The result can also be attributed to what Eiyadat and Aldwairi emphasized in [27];
that the interactive video provides learners with the opportunity to interact with and
control the content presented to them and learn according to their own pace and method
that suits them, which helped them to correctly acquire scientific concepts in terms of
exchanging and discussing information with the teacher. Also, the video playback fea-
ture provided by the interactive video is helpful in retaining information in long-term
memory, which has helped children maintain scientific concepts for a long time.

Moreover, the educational material was presented in an interesting and engaging
way where images, sound effects and movement overlap, making the child active and
interactive. The supremacy of interactive simulation is also attributed to the imme-
diate feedback provided by the interactive video at every response the child gener-
ates, which creates a sense of challenge with himself, encouraging him to continue to
achieve the desired goal. This finding was consistent with the findings in the studies of
Eiydat and Aldwairi in [27]; Almasoudi and Almazroui in [6]; Sheehy et al. in [29]; and
Aldahmash et al. in [8].

6.2  Results related to the second question: what is the effect size of using
interactive simulation on kindergarten children’s acquisition of physics
concepts?

To determine the effect size of the interactive simulation software, Eta squared
(n2) was calculated to determine the effect size of using interactive simulation on the
acquisition of physics concepts. It reached (61.4%), or approximately (61%) of the
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dependent variable (physics concepts) as a result of using interactive simulation in
teaching. The reason for this is that the use of interactive simulation allows children to
convert microscopic images into macroscopic images and thus see phenomena that can-
not be seen with the naked eye, which leads to introducing information into the child’s
mind correctly. This in turn leads to forming correct mental models, as well as correct
physics concepts. The repetition of training by reusing an e-learning environment based
on computer simulation has helped learners find meaning, connect ideas, use evidence
that demonstrates the depth of what they have learned, and indulge in ideas related to
physics concepts and how to use them.

7 Recommendations

In light of the study findings, the researchers recommend: activate using of inter-
active simulation as a teaching method in kindergarten stage, conduct studies on the
impact of interactive simulation in developing other concepts among children at dif-
ferent school stages, train teachers in general and kindergarten teachers in particular
to design and produce interactive video through different training workshops due to its
effectiveness in the educational process, and conduct research studies on physics and
chemical misconceptions among kindergarten primary stage children.

8 Conclusion

The study revealed the importance of using interactive simulations, even for kinder-
garten children in such a field of Physics. It is very essential for country like Jordan to
establish a repository for data mining by schoolteachers and children alike, contains the
necessary software and programs in Arabic language.
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Abstract—The goal of this research was to find out the effect of implementing
animated video media on student learning outcomes in Solar System science
subjects and to decide the improvement in the sixth-grade student learning
achievement at Padurenan Jaya elementary school. The research design used is
a quantitative technique using a quasi-experimental method in a Non-Equivalent
Control Group Design. The subjects of this study were the sixth-grade students at
Padurenan Jaya elementary school, totaling 52 students. The sample was estab-
lished by purposive sampling, namely, 28 students as the experimental group and
26 students as the control group. Techniques of data collection in this study used
multiple-choice tests in pre-test and post-test. The t-test was utilized to measure
differences in student learning result. Based on the study results, the average
score for the pre-test control class was 46.54, and the average post-test was 64.04;
while in the experimental class, the average value of the pre-test was 48.39, and
the average value of the post-test was 74.82. The increase in learning outcomes
for the control class was 17.50, and the experimental class was 26.43. Analysis
using all results post-test and tested by t-test with the value of t count > t table
(4.775 > 2.021), displaying that Ho is rejected and Ha is accepted. From these
determination, it can be stated that student learning consequence using animated
video media are greater than the results. Student learning using conventional
methods.

Keywords—animation media, solar system, learning outcomes

1 Introduction

Information and communication technology development is very rapid in this
modern era, especially in the multimedia field. Multimedia is currently being used as a
means and medium of learning because of multimedia. Students are expected to under-
stand better the lessons given. A person will remember more than what he saw, heard,
and did based on research. This makes the world of education compete to use multime-
dia as a means and medium of learning for students. For example, in learning about the
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solar system at school, if every school had to buy teaching aids so students could see
what an imitation of the solar system looked like, now schools no longer need to buy
props. Because with the development of multimedia technology, schools only need to
display videos that describe what the solar system looks like.

Based on previous research, the application of Information Communication and
Technology (ICT) is believed to significantly improve the quality of education [1].
Technology has an extraordinarily vital task. One of the considerations of using tech-
nology is that it can train students’ concentration and focus on the presented material.
Digital and telecommunication systems transform every aspect of 2 1st-century society,
including schools. ICT is a good resource for school education. The outcomes will be
encouraging when ICT is fully integrated into the education system. Students no longer
have difficulty adapting to the ICT environment infiltrated by the education system.
Readiness for ICT-based Education is linked to exposure to technology, computer use
goals, college or academic experience, types of devices commonly used, levels of ICT
use, and factors that may promote ICT use in schools. Showing a video as an exam-
ple, besides attracting students’ attention, students’ attention will be focused second
by second, and the students will never be willing to pass it [2]. ICT usage in education
can incorporate real-world situations into teaching and learning processes learning for
students learning atmosphere and motivate the students to participate in the curriculum
actively and readily acquire new knowledge and skills. ICT encourages the teachers to
be facilitators. The availability of ICTs in Education is vital to bring about transforma-
tional change for an effective teaching and learning process in a constructivist environ-
ment. When used in the classroom, ICT has many implications for teachers regarding
the ICT-focused knowledge they need to identify, the appropriate ICT resources to use,
and the pedagogical approaches to adopt to learn. Meaningful ICT learning occurs.
This suggests that a specific ICT resource, ICT-oriented knowledge, and ICT-based
pedagogy are necessary ingredients for the adoption of ICT by teachers. Therefore, as
found in the literature, these elements could serve as possible characteristics to consider
for designing ICT-based interventions that promote interactive teaching.

ICT is very important in facilitating and clarifying learning material delivery [3].
By incorporating ICT into the teaching of physics and science in general, a typical
teacher-centered classroom environment could be transformed into an interactive learn-
ing environment that situates learning as a process involving the active construction of
knowledge and not knowledge transfer. This suggests that the roles of teachers in such
a revolution of ICT in Education are crucial to realize and appreciate the opportunities
and impact of ICT as a teaching tool in education, especially teaching and learning.
Therefore, it can be said that ICT can improve the quality of education. However, the
impact of ICTs on teaching to achieve good results inevitably depends on their use in
the classroom. Therefore, it is necessary to establish a relationship between the type
of ICT and the pedagogy a teacher chooses to adopt to integrate ICT into his teaching
practices. This suggests that examining pedagogy in the light of ICT requires consid-
ering what a selected ICT learning resource offers the student and teacher when used
in education.

The distribution of messages or information can be done through learning media to
minimize obstacles from learning resources [4]. The application of learning media in
elementary schools is very important because they have limited ability to understand
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abstract material at the elementary school level. One of the intended learning materials
is the solar system. This material requires learning media to explain or teach students
to concrete the material. In implementing learning on solar system material in general,
teachers use still images available in textbooks so that students are apt to be passive
and less interested because the image media cannot provide a reciprocal response, less
visible and slighter appealing students. So, we need media that can simplify the mate-
rial in order that the students understand the material of the solar system, get involved
directly, and are interested through using learning media in the shape of multimedia.

The use of interactive animation as a learning medium is quite popular today. This is
because the material delivery is more interesting and interactive and has high creativity
in delivering the material. The material about the solar system is included in one of the
materials of Natural Science subjects. It has a significant influence on students’ level of
understanding and memory. The solar system is taught for high school, junior high, and
elementary school students. Hence, it is important to develop multimedia-based learn-
ing media to improve understanding of solar system concepts for 6th-grade elementary
school students. Based on this, the following questions can be formulated:

a. What are the steps in developing interactive-based multimedia media learning in
science learning?

b. How are the results of using interactive-based learning multimedia media on students’
comprehending of solar system knowledge in science learning for the sixth-grade
students at Elementary School?

1.1  Multimedia-based learning media learning

Media are media used in learning, including teaching aids for teachers and carrying
messages from learning sources to recipients of learning messages (students) as pre-
senters and distributors of messages. Learning media, in some instances, can represent
teachers in presenting learning information to students.

Media is one factor that determines teaching success because it helps students and
teachers deliver the subject matter in connection with teaching objectives [5]. Of the
many functions of media, one of the main functions of learning media is as an interme-
diary capable of conveying messages or information so that they can support and affect
the quality of learning provided by educators, such as motivation to learn for students,
encouragement to learn, and a sense of belonging. The use of mobile applications in
developing multimedia projects has attracted students’ attention and ensured effective
communication.

Practical research-based evidence has shown a positive association with the use of
multimedia and improving children’s learning skills [6]. Teaching skills through mul-
timedia presentations can improve students’ learning skills over traditional teaching
methods. Better multimedia content can significantly benefit teachers and students in
the classroom. Multimedia is an enhanced learning resource for teaching skills and
teaching materials. Multimedia in education is a useful strategy that enables teachers
to think differently and aid young children’s learning process. The development of stu-
dents’ self-potential will run more effectively if a teacher utilizes the suitable learning
media [7-9]. Teachers must have the ability to productively shape the learning media,

84 http://www.i-jim.org



whether using technology or not. One of the learning media that utilizes technology is
interactive multimedia. An interactive multimedia is an intermediary tool that conveys
messages with collaboration from various elements that can create active learning so
that messages from the information obtained can be well received. People are essential
for the successful application of technology. Education can guide to adopt new technol-
ogies. The Information Technology system is essential for any data collection, storage,
and analysis infrastructure.

Multimedia can create active learning for students to affect students’ thinking power
and provide input for the media [10-14]. Conceptually, multimedia presents two ele-
ments: text (oral or printed) and images (illustrations, photos, animations, or videos).
Interactive multimedia can be created in various ways, one of which is animation with
video. Interactive multimedia has a role in its use, one of which is using a computer. An
innovative learning model based on the multimedia project offers students a chance to
improve their language competences. Implementing multimedia in teaching helps train
and develop students to express themselves orally without preparation.

Information and communication technologies are components of modern education.
Mobile technologies greatly expand learning opportunities, needs, and goals and pro-
foundly affect many learning styles and activities. With the computer, learning becomes
interesting where the user does not have face-to-face with the teacher in the classroom
but interacts with the media [15-19]. The concepts provided from adopting new tech-
nologies also enhance other personal skills, promoting integration into life in society.

Interactive multimedia can also increase learning motivation because, individually,
students can master the subject matter as a whole. Students can also develop their abil-
ities independently with interactive multimedia, successful learning, and efficiency in
the form of more significant time savings than conventional learning [20-23]. Multime-
dia is a media that combines visual and audio aspects to be understood by students who
have different learning styles more easily to use multimedia-based learning media as
they wish. This multimedia has images, tests, animations, sounds, and videos. Multime-
dia transmits information using text, audio, graphics, and interactivity elements. Inter-
activity is defined as a navigation component. Previous research stated that multimedia
could improve students’ creative thinking and make it easier to absorb information.
It can be concluded that multimedia is the unification of two or more communication
media to convey or create something delivered via a computer or manipulated digitally
to be controlled interactively to produce an attractive presentation.

1.2 Animation

Animation never develops without discovering the basic principles of human
character, namely persistence of vision [24-25]. Through the optical equipment they
invented, this study succeeded in proving that the human eye tends to perceive a
sequence of images at a specific time as a pattern. Judging from the technique of mak-
ing today’s animations can be categorized into 3: Stop Motion, Traditional Animation,
and Computer Animation. The development of animation at this time runs so fast in
various fields. Animation is well known in cinema, especially films aimed at children.
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However, now animation is used in entertainment and other areas such as advertising,
web design, game marketing, and educational media. The path promotes the coaching—
studying method withinside the schoolroom environment, in which everyday lectures
and interactive multimedia are used. The path became stronger with numerous assisting
gear and factors to guarantee the best stage of knowledge and deployment. There have
been numerous gear (all designed regionally and primarily based on the neighborhood
practice) to fulfill the predicted studying outgrowth. This gear is a specialized textbook
primarily based totally on global best-exercise and neighborhood case studies, multi-
media courseware to sell the coaching environment, commitment of stakeholders, and
non-stop cycles of assessment and reinforcement primarily based totally on feed-backs
and evaluation mark.

In terms of developing educational media, the animation is one of the media inno-
vations in the form of moving visuals that can clarify the subject matter that is difficult
to convey conventionally [26]. Learning animation media is a media that contains a
collection of images that are processed in such a way as to move and are equipped
with audio so that they are memorable and store learning messages. Learning anima-
tion media can be used as teaching tools that are ready to be used at any time to keep
learning materials. By being integrated into multimedia, which contains components
such as audio, video, animation, text, graphics, and images, this educational media can
create dynamic and interactive presentations that make it easier for the subject matter
or stages of the process of a job that cannot be presented directly.

Given the quality of animation needed, sometimes in its manufacture, it still requires
sources other to be processed so that the animation looks more beautiful and maxi-
mal [27-30]. The increase in software and hardware support developments has the
impact of a significant change in the current trend of teaching methods with multime-
dia. Because of its convenience and efficiency in all aspects, multimedia can increase
interest in learning and understanding for students. Of course, this is what makes this
method so attractive to teachers who want to make changes in delivering subject matter.
There are several advantages of multimedia animation, including the ability to display
objects that do not exist physically or termed imagery, having the ability to combine all
media elements, having the ability to accommodate students according to their learning
modalities, principally for those who have sight, auditive, kinesthetic, or alternative
skills, being able to initiate learning components, mainly reading and listening skill-
fully. To design and produce animation or multimedia programs, it is required to be
aware of the following factors: ease of navigation, cognitive content criteria, media
integration criteria, an artistic appearance, and the overall function. The program devel-
oped must provide the learning that students want as a whole. So that when they finish
running a program, students will feel they have learned something.

2 Method

The research method used aims to study the development of-based interactive
multimedia media using animated videos for learning science content about the solar
system, including the following steps:
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2.1  Research design

This research was utilized using a quasi-experimental method from the research
objectives mentioned above. The quasi-experimental research method utilized is
Quasi-Experimental Design in the form of a Nonequivalent Control Group Design,
namely placing the research participants into two class groups: the experimental group
and the control group, which were not selected at random were pre-tested and then sub-
jected to treatment. After being treated, the subject was handed a post-test to measure
the effect of treatment on the group. The given instrument contains the same weight.
The difference between the pre-test and post-test results shows the results of the treat-
ment that has been given. The objective of quasi-experimental research is to get infor-
mation that is an approximation to the information got by actual experimentation under
conditions where it is unreasonable to govern and/or manipulate all relevant variables.
The scheme Nonequivalent Control Group Design can be described in Table 1.

Table 1. Research design Nonequivalent Control Group Design

Group Pre-test Treatment Post-test
Experiment Ol X1 02
Control 03 X2 04

Notes: O1 = Pretest for experiment group; O2 = Posttest for experiment group; O3 = Pretest for control
group; O4 = Posttest for control group; X1 = Treatment of learning with animation media; X2 = No treatment
of learning with animation media.

On the basis of the design above, this inquiry was run in two classes: the experi-
mental class, which learns to use the animation media learning method, and the control
class, which knows to use conventional learning methods in the science subjects of the
Solar System material. The difference in the value of the experimental class learning
outcomes with the control class can be interpreted as the effect of using animation
media on student learning outcomes in the Solar System science subject, which is for-
mulated as follows:

(01 - 02) - (03 — 04)

2.2 Population and sample

The Population of this study was sixth-grade students. The sample in this study
was withdrawn from two classes at SDN Padurenan Jaya using the sampling technique
using purposive sampling technique, namely to determine whether someone is a sample
based on specific objectives with the considerations possessed by researchers to obtain
information relevant to the research objectives. The selection of this sample was based
on two considerations that the same teacher carried out the science subjects given to the
two classes. So from the coordination results with the teacher concerned, the sample
in this study was determined, 28 students were used as an experimental group taught
with animation media, and 26 students as a control group taught using conventional
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methods. The treatment given would show a clear difference in using animated media
on student learning outcomes.

2.3 Research instrument

There are two sorts of data collection instruments applied in this work involving
test and non-test instruments. The test instrument implemented is a test sheet for
understanding elementary science concepts for solar system material, which refers to
indicators (a) translation, (b) providing examples, (c) explaining. While the non-test
instrument used is a questionnaire. The indicators were used to obtain an overview
of students’ attitudes and responses to interactive multimedia in science learning. The
instrument validation used is the validity test and the reliability test.

2.4  Data analysis

Analysis used consists of initial and final data analysis. The initial data utilized is
the daily test scores of students in the solar system science subject in the odd semes-
ter of the 2020/2021 academic year. Data analysis used an inferential statistical test.
Before the inferential statistical test (parametric and non-parametric), the data must
meet the normality requirements to display whether the data is normally distributed or
not. Analyzing data applied to check the hypothesis in this research is the t-test. The
data analysis technique was led using SPSS 17.0.

3 Results

3.1 System interface

Development of Multimedia-based IPA interactive learning media using Adobe
Premiere Pro application program. In its development, audio-visual and animation are
applied to storyboards by utilizing the Adobe Premiere Pro application facilities, which
link and combine sound, video, and animation with the click of a button created. This
is used to attract students’ attention in learning the science of solar system material.

The design of this learning media is designed according to the material to be deliv-
ered by referring to an attractive, efficient, effective, and interactive display. In addition,
the design pays attention to the ease of programmers in translating into the form of a
programming language or on the animation that will be made when it is developed
again. The media design is made in the form of a storyboard to facilitate the implemen-
tation of the design during the implementation of learning and simplify the students to
understand the material that has been arranged according to the flow or sequence of the
material on the syllabus.

The cover page display consists of the media title and a button that moves to the
home slide. At this stage, what needs to be considered is students’ focus before starting
this interactive media. The opening page is designed in such a way with sound effects
and animations to attract students’ attention.
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Fig. 1. Display of interactive media home page material

The cover page display consists of the media title and a button that moves to the
home slide. At this stage, what needs to be considered is students’ focus before starting
this interactive media. The opening page is designed in such a way with sound effects
and animations to attract students’ attention. The content menu page display consists
of instructions for use, learning objectives, and learning materials. After clicking the
start button on the slide home page, you will go to the menu page. Students can follow
the instructions for using this interactive learning media. The design is made simple to
make it easier for students.

Fig. 2. Interactive media menu page display of solar system simple fractions

3.2 The effect of interactive multimedia in solar system materials
to improve students’ learning outcomes

Data analysis was to test the difference in initial ability between the control group and
the experimental group. The test is using a t-test. Expected results show no significant
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difference between the initial ability between the control and experimental groups. The
second analysis is to test the proposed hypothesis. In this case, the proposed hypothesis
consists of Ho and Ha. Ho is the value of student learning outcomes using interac-
tive multimedia video animation smaller than the learning outcomes of students using
blackboard media in the Solar System science subject. Ha is the value of student learn-
ing outcomes using interactive multimedia video animation greater than the learning
outcomes of students using blackboard media in science subjects for the Solar System.

The analytical technique used is a t-test to test the comparative hypothesis of two
independent samples if the data are in intervals or ratios. However, to use the t-test,
there are analytical requirements; namely, the data must be homogeneous and normally
distributed. Then the homogeneity test and normality test were managed. The homo-
geneity test designs to dictate whether or not the sample taken from a population is
homogeneous. If the two groups have the same variance, the group is said to be homo-
geneous. The homogeneity test was carried out handling the F test. The normality test
seeks to decide whether the data distribution is normal or not. The parametric statistical
analysis technique can be used if the distribution is normal. The data normality test
technique uses the value of Chi-squared.

The criteria for acceptance or rejection of Ho at a significance level of 5% can be
seen through the t-count value in the table (for the one-sided test), if the t-count value is
larger than the specified error level (t-count value > t table) then Ho is rejected, and Ha
is accepted, whereas if the value of t count < t table, Ho is accepted and Ha is rejected.

Hypothesis testing in this study was done with t-test (Independent Sample Test).
This test will be assisted by using the SPSS 17 program to facilitate the analysis pro-
cess. The null hypothesis (Ho) reads, “The value of student learning outcomes using
interactive multimedia based on animated videos is smaller than the learning outcomes
of students using blackboard media in the Solar System science subject”. While the
alternative hypothesis (Ha) reads, “The value of student learning outcomes using inter-
active multimedia based on animated videos is greater than the learning outcomes of
students using blackboard media in the Solar System science subject”.

From the results of the research conducted, a description of the data that has been
obtained from the initial test (will be presented pre-test) which is a description of the
initial condition of students before the experiment is overseen and the final test (post-
test) is the result after being given treatment. The learning given to the two groups
used different treatments, learning with animated video media in the experimental class
and for the control class using traditional learning or with lectures and whiteboards in
science lessons on the Solar system material. This treatment was used to determine the
difference in the influence of the media used.

This research was conducted using the t-test (independent sample test) to test the
hypothesis. To perform the t-test, the requirement is that the data for each variable
must be normally distributed. The data analyzed were from the pre-test and post-test in
the experimental and control groups. To determine whether the data from the research
pre-test and post-test above are normally distributed or not, these data need to be
processed with the data normality test. If the distribution is normal, then parametric
statistical techniques can be used. The normality test analysis technique uses the
Chi-squared value with the provision that the calculated Chi-squared price is compared
with the table’s Chi-squared price at a significant level of 5%. Normality test results
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pre-test and post-test the two groups can be viewed in Tables 2 and 3. Table 2 offers
that the initial test scores of the experimental and control groups showed a value of
x* counted <x? table, which means that the initial test scores of the experimental group
and the control group the two groups are normally distributed.

Table 2. Results of the analysis of normality test pre-test

Class x? count x? table Description
Experiment 9.69 11.07 Normal distribution
Control 5.85 11.07 Normal distribution

Table 3. The results of the analysis of normality test post-test

Class x? count x? table Description
Experiment 6.45 11.07 Normal distribution
Control 8.70 11.07 Normal distribution

Based on the Table 3, it can be displayed that the two groups, namely the experi-
mental group that was allowed learning treatment with animation media and the control
group with conventional learning (whiteboard), showed a value x? count <x? table, this
means that the initial test scores of the two groups are normally distributed. After the
values of the two research groups were declared to be normally distributed, the homo-
geneity value was sought. The homogeneity test used data pre-test from the experi-
mental and control classes. The test criteria for the two sample groups are said to be
homogeneous if F count < F table, at = 0.05. According to Sudjana (2002: 249), if
F count < F table, it means that the sample class data has a homogeneous variance.
On the other hand, if F count > F table, the sample class data is not homogeneous. The
results of the homogeneity test can be arrayed in Table 4.

Table 4. The results of the analysis of the homogeneity test

Data F F Description

h t

Pre-test 1.61 1.83 Homogeneous variance

It can be presented in Table 4 that the price F calculated is smaller than the F table
value for error level 5%. It can be ended that the data variance pre-test is homogeneous.
For the complete calculation, see the attachment of the homogeneity test pre-test. Testing
is undertaken by using the t-test, which is based on the contrast of z-count with t-table,
as a basis for decision making: If the statistical counted (¢-counted) > table statistics
(- table), then Ho is rejected and Ha is accepted. If the statistical count (¢-count) < table
statistics (¢-fable), then Ho is accepted and Ha is rejected. Before testing the hypothesis,
first, the average similarity test of the two groups was performed to determine the initial
potentiality of the control group and the experimental group. A statistical hypothesis,
Ho: there is no significant difference between the results of the pre-fest students in the
control class and the experimental class. Ha: there is a significant difference between
the results pre-test of the control class students and the experimental class. The follow-
ing data shows the results of the t-test with the help of SPSS 17.0.
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Table 5. Independent samples test

Sig.

Mean

Std. Error

95% Confidence Interval

. of the Difference
F | Sig.| t ) df (2-tailed) Difference Difference

Lower Upper
947 | 335 | 417 | 52 678 1.854 4.443 10.771 7.062

Based on Table 5, the result of the analysis that the value p-value Sig. = 0.678 >
0.05 then Ho is accepted and Ha is rejected. Then if we compare the t-count and t-table
(0.417 <2.021) with df (degree of freedom) =n1 +n2 = 54, it shows that Ho is accepted
and Ha is rejected. So it can be drawn to a close that there is no significant difference
between the results of the pre-test students in the control class and the experimental
class. After testing the average similarity, then proceed with hypothesis testing. Table 6
reveals the findings of hypothesis testing with the help of SPSS 17.0.

Table 6. Independent samples test

Si M Std. E 95% Confidence Interval
i 18 ean - frror of the Difference
F | Sig.| € 1df ) thiled) | Difference | Difference

Lower Upper
1.61 | 252 | 4.775 | 52 .000 -10.783 2258 -15.315 —6.252

Table 6 exhibits that in column F test, if its significance > 0.05, then the assumption
is that the variance is the same; otherwise, if Sig. < 0.05, then the variance is not the
same. From the results of the hypothesis test for the Levene Sig. 0.252 > 0.05 indi-
cates that the variance is homogeneous. With = 0.05. The t-test column shows that the
P-value = 0.0001 for the 2-sided test. P-Value Sig. = 0.0001 < 0.05, then Ho is rejected,
and Ha is accepted. And when compared between t-count and t-table (4.775 > 2.021)
with df (degree of freedom) =nl +n2 — 2 = 52, it shows that Ho is rejected and Ha is
accepted, meaning the value of student learning outcomes which uses animation media
is greater than the learning outcomes of students who use conventional media. So from
the statements and calculations above, it can be concluded that animation media posi-
tively influences its use.

4 Discussion

This analysis was to find out about the culmination of using multimedia-based
learning media with animated videos on student learning outcomes through the ability
to understand the concept of the solar system in science subjects for sixth grade at
Padurenan Jaya elementary school. The results show that the use of interactive
multimedia-based learning media has an effect on increasing students’ understanding
of concepts through pre-test and post-test. This happens because the manipulation of
interactive learning media utilizing multimedia with animation gets students’ attention
so that messages conveyed through the media can increase student understanding. This
aligns with the study showing that interactive multimedia positively impact teaching
primary education. Using interactive methods can improve students’ knowledge and
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skills compared to traditional methods [31-32]. Using interactive multimedia learning
media, students can control learning activities and determine the learning speed and the
sequence of learning activities according to their needs.

Interactive multimedia can develop unlimited creativity [33—-35]. Interactive media
can provide guidance and learn a lot of fun things. Data analysis shows that the increase
in students’ conceptual understanding can be launched from the value and student
learning outcomes that increase after the learning process with multimedia-based inter-
active learning media in complex Solar System science subjects can be explained using
animation with analogies that are closely related to students’ daily activities. So that
students can visualize abstract concepts to be more concrete. This is in line with the
study that stated that interactive media helped students’ understanding process through
concrete visualization. Students worked individually by repeating the media as much
time as needed to process the learning material.

This research is also strengthened by research stating that the learning process with
multimedia is important by utilizing technology. Students are given direct reinforce-
ment by being projected by everyday life to increase their understanding of concepts
[36-37]. One of the objectives of learning science is understanding the concept that
can be achieved. Therefore, technology-based media helps students in developing their
cognitive skills. Technology helps visualize abstract concepts more concretely. This is
in accordance with the level of thinking of elementary school students at the concrete
operational stage.

The hypothesis test results showed that there was a significant difference between
the experimental class students’ learning outcomes and the control class students’ learn-
ing outcomes. The results of the pre-test group were used as data analysis to determine
the level of difference between the two groups. The average pre-test result for the con-
trol class was 46.54, and the average result for the pre-test of the experimental class
was 48.39.

The technique used in data analysis uses the normality test as a prerequisite test to
measure the level of data normality, and the t-test is used as hypothesis testing. From
the results of the research data analysis, it can be revealed that there are differences in
learning achievement in science subjects using animation media. The t count > t table
evidence this, then Ho is rejected, and Ha is accepted with a significance level of 0.05.
This study also compared the results of the pre-test and post-test of the control class
and the experimental class. These results obtained pre-test the control class an average
value of 46.54, while the results pre-test experimental class obtained an average value
0f 48.39. Then from the post-test results, the control class’s average value of 64.04 was
obtained, while for the experimental class, the average value was 74.82. From these
scores, after the experiment, there was an increase of 17.50 for the control class and
26.43 for the experimental class.

Given that science lessons have a higher level of understanding because concepts
are based on shapes, they require visualization in their explanations. More importantly,
with the ease of explanation and the attractiveness of learning with animated media,
as well as from the research results and theories that have been stated above, it can be
terminated that the provision of animated video media for learning science subjects in
the Solar System material can improve student learning outcomes.

In practice, animation media classes are more focused and conducive to the sub-
ject matter presented. The level of student interaction is increased in conveying their
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ideas and ideas. This can be seen from students’ enthusiasm in participating in science
lessons using animated video media. With learning activities, not only recording informa-
tion from the teacher, but learning using interesting and interactive animations, learning
activities feel fun and contribute to students be more motivated in the learning system.
Based on the statement above, a teacher must have the ability to choose, determine,
develop various learning methods and media to achieve the expected learning objec-
tives. These include selecting the right method and approach for presenting a concept.

5 Conclusion

Overall, based on the research results above, it shows a positive influence from the
application of animation media in the teaching and learning process on student learning
outcomes. The practicing of animated video media can help and fill a complementary
role in explaining lessons that require visualization and field experience. By using ani-
mated media, students become focused on following the learning process, collabora-
tion and interaction between students and teachers can be improved in a conducive
classroom environment. The teacher’s active role will be helped by the presence of
animated media so that learning will be more accessible. Animated video media can
still be developed into more interesting and interactive media. The operation of anima-
tion media in the teaching and learning process will not be limited to innovation and
utilization, along with the development of technology and science.

This animated video support can be confirmed for future surveys to build on stu-
dent’s academic acquirement end in elementary school science classes in all districts of
Jakarta. This study points to provide the most interesting and interactive material with
great creativity so that it has a significant influence on the level of comprehension and
memory of students. The extension of the limitations of this study includes the fact that
it only covers pupils of Padurenan Jaya Primary School. Further research should be
conducted in all regions of Jakarta and other Indonesian provinces to apprehend better
the consequences of video animation on student learning outcomes.
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Abstract—Information and communication technology development affects
the learning methods and media used. Augmented Reality technology allows
students to experience learning with objects seen in person. This study aimed
to decide the efficaciousness of mobile augmented reality learning media with
metaverse on improving student learning outcomes in Science classes. The
population consists of 92 students from elementary schools in Cluster I, Depok
Subdistrict. Then the sample was taken using the slovin formula until it obtained
75 samples of fifth-grade students. This study employed experimental research
techniques and a single group pretest and post-test. In this study, the data analysis
performed was an inferential analysis with a t-test. According to the findings,
using that metaverse application positively impacts students’ learning outcomes.
Students can use the Metaverse app to see better learning outcomes. Students
are also more interested in learning and can easily understand and discover new
knowledge. In addition, students find it more fun to learn using the Metaverse
app, which is a mobile augmented reality.

Keywords—mobile augmented reality, learning outcome, metaverse

1 Introduction

In a new global era, technological advances in education are a central issue aligned
with learning materials assuming that incorporating technology into learning can
usher in a new age in education [1]. The new period in question is the technological
progress that supports the learning process. One of the most prominent characteristics
in this era is the broader and easier access to science. The development of diverse
applications that can be utilized as a learning medium offset the rapid development of
technology.

In today’s world, digital media is used for learning as they allow students to learn
through educational games and interactive simulations. This digital learning experience
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can be accessed through a smartphone or tablet, making learning easy, especially with
Augmented Reality (AR), where students can interact with virtual content through
mobile devices. AR systems are used to integrate virtual information into an actual
environment so that students can see the information as it is in their state [2]. This
technology is an update in education that will give rise to different learning styles and
is expected to promote the teaching and learning process [3]. Students feel the object
is accurate and get a new picture. Studies outline teachers’ way of thinking towards
teaching modernization and using these current teaching techniques in education to
gain capability of the action [4]. Strong ICT-based coaching vitalizes college students
to bring their attitudes close to the subject. The excellent point of behaving toward ICT
to brace learning delivery is improving the superiority of learning, increasing entry to
education and learning, visualizing abstract ideas, and facilitating mastery of the mate-
rial under study. It can make the learning material more exciting and allow it to interact.
Schools must always make great efforts to achieve the demand of these ICT provisions.

Educators have to adjust to online coaching programs at all levels of education and
adapt and disseminate these materials and resources to help scholars preserve their
knowledge during the pandemic [5]. Additionally, all faculty and college students had
to find a way to use the various online distance learning programs. One of the fright-
ening consequences of the pandemic is that many students are forced to continue their
online learning at homeschooling after schools’ physical closures and face-to-face
classes [6]. Due to the pandemic, the shift from face-to-face learning to online learning
has highlighted the hypothetical imbalance of economically disadvantaged students.
Adopting innovative teaching methods with mobile learning environments will affect
student learning outcomes [7-9]. Smart mobile devices with mobile apps can help stu-
dents recognize numbers. Technology can provide easy-to-find information in a vari-
ety of formats, and this will undoubtedly make it easier for students to get various
information.

A new foundation is needed to build consensus and trust in technology [10].
For this reason, educators must now be able to use technology in all training courses.
Hopefully, the participation of this technology in the learning process can be more
exciting, which can strengthen students’ inspiration to participate in the learning pro-
cess in the future. The new generation of learners is closely connected with the digital
age and always uses information and communication technology (ICT) in their daily
lives [11]. The advantages of applying ICT to back up the execution of learning can
revamp the mastery of learning, fatten admittance to education and learning, aid to pre-
dict conjectural ideas, simplify recognizing the material being studied, unveil learning
materials to be more entrancing, and permit interaction between the learning process
and material being studied. Schools must always aspire to fulfil the necessity of these
ICT facilities as a learning medium.

As the application of Augmented Reality in learning can describe something abstract
into something, 3-dimensional objects projected through technology, it can also make
it easier for students to receive, manage, and understand learning materials. Jean Piaget
said that elementary school students are at a concrete operational thinking stage where
all learning materials must be described clearly and clearly to be easier to understand.
One of the mobile AR used is the metaverse projected to make learning materials easier
for students and improve student learning outcomes, particularly in science, through
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mobile learning media. A learning result is a person’s capacity gained from learning
activities. Studying science is a skill gained by someone who has completed learning
activities such as explaining the type of digestive tract tools, functions, and processes
of 