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Abstract: This study aims to analyze the development of the design and implementation of
mobile learning in physics learning. This research has been conducted via a systematic
literature review research. The research subjects consisted of fifty journal articles selected from
the Scopus Index database, Web of Science (WOS), Google Scholar, or ERIC from 2012 to 2022.
The data have already been analyzed related to the year of publication, research objectives,
and physics concepts used. The results of this study showed that the number of studies has
increased over the years. In addition, the use of Physics Mobile Learning can have a positive
impact on increasing students' various abilities. Most of the concepts that have been utilized
are in the material of sound waves, Newton's laws, physical quantities and measurements,
heat, momentum impulses, and gas laws. As a consequence, the learning media can be
textbooks inter-actively. Thus, the development of Physics Mobile Learning needs to facilitate
in complex and modern ways.
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Introduction

The rapid development of mobile technology has
provided more opportunities to design and develop
innovative learning methods with mobile devices to
prepare schools and students for the future
(Khaokhajorn et al., 2020). Now is the age of mobile
devices where mobile is considered the most important
technology. The year, early 1970s was the age of
computers, then the age of laptops in the 2000s, and now
the age of mobile devices.

Mobile devices are increasingly integrated into
many different aspects of our daily lives. One of them is
in the education sector, where mobile phones are used
as both an educational platform and a tool for teaching
and learning. Mobile devices and services have the
potential to enhance learning and education. As a result,
computer learning applications are gradually becoming
unsuitable for use due to the rapid development of
mobile technology, which means that all activities are
performed using mobile devices. With the continuous
development of mobile learning, the price of mobile
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devices is decreasing day by day e.g. (Caudill, 2007;
Demir et al., 2018; Husna et al., 2018).

Every education system around the world needs
mobile learning in improving its quality. In the
education system, these devices provided educators
with the opportunity to transform and acquire
knowledge to accommodate the learning environment
of the 21st century. This modified guidance creates a
more flexible version of learning, accessing multiple
datasets, from a completely dominant form of authority
base to a form primarily based on the ideas of the
learner's network that enliven transitional college
students e.g. (Herwinarso et al., 2020; Khaokhajorn et al.,
2020; Kim et al., 2019; Wan et al., 2022). Educators have
also the opportunity to interact with learners in a variety
of ways using devices that they use regularly e.g
(Khaokhajorn et al., 2020; Ng et al., 2013; Ward et al.,
2013).

The use of devices used in learning is facilitated by
mobile learning. There is consensus that mobile learning
facilitates access to education, and some features of
mobile learning help us transform the way we teach and
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learn. A key feature of mobile learning is that one of the
goals that set it apart from traditional teacher-to-student
knowledge transfer goals is to allow students to actively
participate in their learning design.

Mobile learning can only succeed as an educational
platform when future research in the field of mobile
learning includes an effective discussion of all aspects of
its capabilities and usability such as learnability,
understandability, ease of use, efficiency, effectiveness,
etc. of mobile applications e.g (Mkpojiogu et al., 2018;
Skiada et al., 2014; Zhang, 2009).

Mobile learning has the potential to reorganize
science teaching and learning. Mobile learning offers
learners new possibilities, such as personalized and
contextual learning, unencumbered by time and
environmental constraints. There has been much interest
in the research community investigating the benefits of
mobile her learning in education, and academia is one
area that has benefited from this research.

Science consists of an interconnected network of
concepts and inquiry processes, and the Next
Generation Science Standards (NGSS 2013) challenge
science educators to rethink how science education is
delivered and to integrate science content into science
practice. Researchers are studying the use of mobile
learning in science education. However, no focused
effort was made to collect and synthesize these studies.
Avaamidou (Chiang et al., 2016) points out the need to
comprehensively integrate research on mobile learning
in science education to better understand the interaction
between mobile technology and science education. Such
efforts enable researchers to gain a deeper
understanding of areas where research is already taking
place and to build that body of knowledge. These efforts
will help science educators better understand how
mobile learning is being used in science classrooms. This
understanding empowers students to assess their
teaching in the light of research on the use of mobile
learning in science education and take action to
incorporate new understandings into practice.

In addition, mobile learning facilitates real learning
design by targeting problems of interest to learners e.g.
(Hussain et al., 2015; Traxler, 2007) and supports lifelong
learning by supporting learning that occurs during
many activities in daily life. In the classroom context,
teacher involvement occupies a fundamental position in
mobile learning in a formal educational environment
(Prieto et al., 2014). For physics learning, Mobile Physics
Learning (PML) is a learning medium used as a new
learning strategy to provide interesting transformational
experiences e.g. (Gonzalez et al., 2016; Khaokhajorn et
al., 2020; Ma'ruf et al., 2020; Ramganesh, 2012; Wijaya et
al., 2021; Zahorec et al., 2014; Zhai et al., 2020). The PML
process supports higher learning outcomes and makes it
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easier to inform students about the difficulties of
classroom  physics materials through student
involvement in the use of technology, especially mobile
learning in critical thinking processes. e.g. (Crompton et
al., 2018; Mkpojiogu et al., 2018; Tuada et al., 2021).

In addition, it enables students to learn in their
lifestyles, especially in increasing the likelihood of chart-
based expressions and critical questions, to help them
acquire a better knowledge of language and subculture.
Make it possible (Astuti et al., 2020).

Method

A systematic literature review (SLR) approach was
used to obtain reliable results for this study, e.g.
(Kitchenham, 2014; Kumar et al., 2018; Zaza et al., 2000).
This article describes good usability dimensions and
measurements related to mobile learning applications
for physics education. This approach is applied by
collecting and analyzing previous studies of other
researchers. The research uncovered key factors and
measurements that can be used when evaluating mobile
learning applications for education. To facilitate a
systematic review process, the following were
performed: definition of exploratory strategies, selection
of primary studies, data extraction, and execution of
synthetic strategies.

Search Strategy

Many journal articles in this area of study were
searched and only relevant articles were selected. For
search and study selection, we performed literature
searches using both electronic searches of databases and
manual searches of specific journal articles to ensure
more comprehensive coverage.

These journal articles were retrieved from an
electronic search of educational databases Scopus Index
database, Web of Science (WOS), Google Scholar, or
ERIC from 2012 to 2022 by searching for the publications
whose titles, abstracts, or keywords met the logical
conditions. Manual searches were conducted in journal
articles that include a focus on mobile learning. In both
the electronic and manual searches, the following search
terms were wused: “physics,” “mobile learning,”
“application,” and “mobile application,” These search
terms were used as they are the terms most frequently
used when describing mobile learning.

Selection of Primary Studies

This section describes the selected journal articles
for this study. A total of 136 journal articles were
reviewed based on the keywords. Only 50 out of 136
journal articles were selected for further review for
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obtaining guidelines for the development trend of
physics mobile learning.
Extraction of Data

The data extraction process was primarily defined
by the design of a data extraction form that accurately
collects information from selected studies. The contents
of the data extraction form contained the following
information: (a) the title of the journal, (b) the publisher
journal, and (c) the journal index database.

Implementation of Synthesis Strategy

After applying inclusion and exclusion criteria to
this study group, 50 of them were selected for the review
process. In addition to being analyzed manually,
selected journal articles were analyzed using a VOS
viewer. The data have already been analyzed related to
(1) the year of publication, (2) research objectives, and (3)
physics concepts used.

Result and Discussion

Year of Publication

There have been 50 journal articles on this study.
The journal articles have been labeled and reviewed
primarily based totally on the coding scheme with the
aid of using VOSviewer. Figure 1 shows the journal
articles on the improvement of physics mobile learning
getting to know seeing that 2012 to 2022.
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Figure 1. Journal articles published per year
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Figure 2. Analysis journal articles published per year carried
out using VOSviewer
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Based on Figure 1, there are 3 journal articles on
physics mobile learning in 2012, but no journal articles
in 2013. Then, two kinds of journal articles were
published in 2014, one journal article in 2016, and again
two kinds of journal articles were published in 2016.
After 2016, the number of published journal articles
increased to 5 journal articles in 2017, 9 journal articles
in 2018, and 10 kinds of journal articles in 2019 and 2020.
Then reduced in 2021 only 8 published journal articles.
These results are from the analysis carried out using
VOSviewer which is presented in Figure 2.

In figure 2, it can be seen that the dominant color is
green, where the green color indicates the year of
publication of the journal articles from 2018 to 2021. The
relationship between literacy is shown in figure 3.
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Figure 3. The relationship between papers by VOSviewer

Figure 3 shows the relationship of research between
journal articles, where there are several interrelated
research groups indicated by red, blue, yellow, green,
purple, and brown circles, etc.

Research Objectives

Based on the results of the analysis, there are three
groups of journal articles based on the research
objectives, namely the journal articles group which aims
to analyze the development of mobile learning, the
journal articles group which aims to produce mobile
learning, and the journal articles group which aims to
determine the effectiveness of mobile learning in
learning physics.
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Figure 4. Journal articles based on the research objectives

Figure 4 shows the percentage of each group of
journal articles, where most of the journal articles aims
to determine the effectiveness of mobile learning in
learning physics. Meanwhile, for other purposes, only
34% of the literature group aimed at developing mobile
learning, and 16% aimed at analyzing the development
of mobile learning.

Physics Concepts Used
The distribution of physics concepts used in mobile
learning from 2012 to 2022 is shown in Figure 5.
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Figure 5. Distribution of physics concepts used in mobile
learning from 2012 to 2022

Based on Figure 5, 26 physics concepts have been
applied in physics mobile learning. There are 4 mobile
learning that applies the concept of direct current and
impulse-momentum, each 3 mobile learning applies
dynamic electricity, linear motion, measurement,
Newton's laws, and work & energy, and each 2 mobile
learning that applies the concepts of heat temperature,
and thermodynamics. For other concepts, as shown in
Figure 5, each concept is only developed once.

Conclusion
This study shows the results of a systematic

literature study on the development of mobile learning
in physics learning from 2012 to 2022. The search
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strategy was designed and implemented, and the
analysis was performed according to the identified
survey questions. The results of this study showed that
the number of studies has increased over the years. In
addition, the number of publications that integrate
mobile technology into physics learning has been found
to have increased significantly over the decades. It was
also pointed out that many studies use new system
development for learning activities. This means that
many researchers are considering developing physics
mobile learning in other physics concepts used.
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