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Abstract: This paper summarizes the research on the use of mobile technology over the last ten
years, where mobile learning issue in physics education have been discussed. However, there
is less study revealing the trend of applying mobile technologies for teaching/learning physics
regarding systematic analysis. In this study, a meta review of the studies published in academic
journals indexed by SCOPUS ranging from 2010 to 2019 was conducted to analyze years of
published paper, and learning strategies. The results revealed that the use of mobile technologies
in physics education have been increased in the past decade. It was also found that mostly
mobile technologies have been applied in scientific experiment for physics learning as a learning
tool. In addition, mobile learning strategies have seldom been adopted in inquiry learning,
research and development, blended learning, collaborative and STEM. In contrast, it was found
that the number of studies using a system development has been increasing in recent years.
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1. Introduction

The rapid development of mobile technologies offered more chances to design and develop innovative
learning approach with mobile devices in preparing schools and students for a future (Panjaburee &
Srisawasdi, 2018). Currently, mobile gadgets have been getting a famous era in our life. In educational
system, these devices supplied educators with the opportunity to convert teaching and gaining
knowledge for addressing twenty-first century learning settings. This transformed instruction creates a
greater flexible learning versions that give blessings to college students who could get admission to to
multiple records assets and shifted from an authority-based totally mastering shape to a structure
primarily based upon the idea of a network of learners (Hamm et al., 1955). It also gives educators the
capability to connect with learners in many ways with devices that they use on a regular basis (Ward et
al., 2013). Recently, with the advancement of technologies, more and more mobile devices have been
served as technological tools for supporting learners to learn in science classrooms. These devices,
including laptops, tablet PC, and smartphones, have been developed rapidly to provide better computing
efficiency and mobility, and have grown in popularity as learning devices since 2002 (Lim, 2011). That
is to say, the challenge is the introduction of a learning-based solution for achieving goals and choosing
the right mobile technologies, as well as developing a complex technology-based environment to
support and enhance the learning process. There is general agreement that mobile learning facilitates
the access to education, besides, some characteristics of mobile learning can contribute to change the
way in which we teach or learn. An important feature of mobile learning is that one of its goals, different
from those of a traditional transfer of knowledge from teacher to student, is to empower students to
actively participate in the construction of their own learning (Pena-Bandalaria, 2007). Also, mobile
learning can facilitate designs of authentic learning by targeting problems of interest to the learner
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(Traxler, 2007), as well as ease lifelong learning by supporting learning that occurs during the many
activities of everyday life (Sharples, Taylor, & Vavoula, 2005). In teaching context, teacher
involvement occupies a fundamental position of mobile learning in formal education settings (Prieto et
al., 2014). For physics learning, physics mobile learning (PML) is a learning medium, and it is used as
a new learning strategy and provides an interesting transformation experience (Shaheen, 2010). PML
process can support higher-order learning performance through students’ participation in the use of
technology, especially using mobile learning in critical thinking processes, and facilitates the students’
information with reference to the difficulty of physics material in the school room (Mcfarlane, 2013).
Moreover, it enables students to learning with their lifestyle and allows them in obtaining better
knowledge in terms of language and subculture, in particular in improving their potential of diagram-
based representation and critical questioning (Chiang, & Lee, 2016).

2. Review Literature
2.1. Physics Learning and Previous Studies

Physics is one branch of science that is classified as the most fundamental physical knowledge and it is
related to the basic principles of the universe (Serway & Jewett, 2004). Experience or direct observation
with the five senses makes it easy for students to learn. These experiences will develop the ability of
students gradually to understand abstract concepts of Physics, think logically, and even make
generalizations (Mundilarto, 2002). Getting to know Physics must facilitate students to construct their
expertise and thinking talents (Gedgrave, 2009). However, the physics learning process is still centered
by the teacher’s role (Rusnayati & Prima, 2011). Teachers were not creative enough and had few
experience in developing learning media basing on specific instructional goals in terms of various kinds
of and attractive materials for students (Mardiana & Kuswanto, 2017), and most teachers only inform
how to solve physics problems by using existing equations (Suryani, Harahap, & Sinulingga, 2017).
Therefore, the physics teaching in today class is needed to be transform into more motivated and
supportive way to learn by active involvement with the support of today’s technology.

The concept of physics is physical know-how, that is students’ gaining knowledge may be
supported with the help of the media. Teachers, laboratory equipment, textbooks, scholar worksheets
might not enough to attain the skills and learning preferences of each student. Computer and electronic
generation could contain college students in various styles of science gaining knowledge, assist them
to process facts, and develop cognitive skills in an extra individual manner than conventional teaching
and learning models. Technology media can also help college students visualize summary standards
and standards of physics. Other studies suggests that using smartphones could enhance learners'
patience in learning, and enable them to have interaction in content advent and communication (Collete
& Chiappetta, 1994). By using social media (Goksu & Atici, 2013). Applications on smartphones enable
students to more actively discussing content with classmates and teachers, as well as allowing them to
collaborate learning (Hamdani, 2013). Media in the form of smartphone applications could also improve
students' scientific characters, such as curious, creative, and conscientious characteristics (Fatima &
Mufti, 2014). Science learning is one of the characteristics of higher-order thinking skills. The results
of previous research showed that smartphones are proven to provide students the opportunity to be
active learner in learning activities.

2.2. Mobile Learning in Science and Previous Study

To date, pedagogy of mobile and ubiquitous learning has become more important in context of science
education (Srisawasdi, Pondee, & Bunterm, 2018). Mobile learning provides possibilities for students
to learn wherever and whenever, supports the learning process of Physics. It has been recognized as an
efficient learning medium and facilitates conveyance of the materials or tools. Previous studies have
found that mobile technology is able to support the involvement of students in creative, collaborative,
critical, and communicative learning activities (Alhadi & Saputra, 2016). Mobile technology offers
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great affordances to support science learning (Crompton et al., 2017). With the capability to store a
significant quantity of getting to know content (e.g., eBooks, videos, and audios) on a single device,
mobile technology makes it less difficult for college kids to access statistics and manage academic
resources. A growing wide variety of science education apps permit college students to conduct
technology experiments, record data, and manipulate science simulations (Zydney & Warner, 2014).
Internet-connected mobile devices also enable anytime and anywhere teacher-student and student-
student interaction and communication. Teachers can use mobile devices to provide timely feedback to
students, and students can use their mobile devices for self-directed remedial learning (Zhai, Zhang, &
Li, 2018). Nonetheless, mobile technology research in science education has found inconsistent effect
sizes on student achievement. A recent meta-analysis by that examined 27 mobile technology studies
in science learning reported effect sizes ranging from .392 to .738 (Sung, Chang, & Liu, 2016).
However, it was found a negative effect. Researchers call for innovative technology-integrated learning
to make it possible to adopt new and arguably better approaches to instruction and/or change the content
or context of learning. (Lawless & Pellegrino, 2007). Currently, mobile learning has a great potential
to promote learning success for students in specific subjects such as science, inquiry-based learning,
collaboration, communication, critical thinking, and motivation (Chang & Hwang, 2019). Studies on
mobile learning in science education indicated that different tools/applications could be used to support
science learning and that mobile devices with internet access could facilitate students’ online
investigations, such as simulations, video, and virtual labs (Nikolopouloul & Kousloglou, 2019).

3. Research Methodology

This resource of research study examined papers from SCOPUS database ranging from 2010 to 2019
by searching for the publications whose titles, abstracts, or keywords met the logical conditions. Such
that, key words as “mobile” AND “physics” AND “learning” were used to select the items that are
article on 12" November 2019. A total of 265 publications were found for this study. By removing 47
nonrelated-article papers, 36 papers were comprised in the present study related to mobile technology
in physics learning course research. 47 non-related mobile technology in physics learning were
excluded. Those are related to Computational thinking 25 papers, Biology 3 papers, Machine 4 papers,
Environments 3 papers, Robots 3 papers, Chemistry 1 paper, Vehicle 1 paper, Mathematics 1 paper,
Medical 1 paper, Neuropsychiatric 1 paper, Estimate human 1 paper, Schizophrenia 1 paper, Microwave
circuits 1 paper, Physiological Measurement 1 paper, as display in Figure 1.

Remove nonrelated Article (N = 47)

Search for articles from the Scopus database with keywords:
“mobile” AND “physics”™ AND “learning”
» Computational 25

= Biology 3
@ = Machine 4

Select years of published 2010-2019 = Environments 3
(N =265) = Robots 3
- Chemistry 1
@ =Vehicle 1
Select the items that are “article™ = Mathematics 1
(N =83) = Medical 1
= Neurcpsychiatric 1
8 S
+ Schizophrenia 1

Analyze the content of the target items
I =36) « Microwave circuits 1

* Physiological Measurement 1

Figure 1. Scopus database searching steps.
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4. Research Result
4.1. Years of Publication

There were 36 papers in this study. The papers were classified and reviewed by two researchers based
on the coding scheme. If there were inconsistent coding results, we would discuss until agreement was
reached. Those do not use abbreviations in the title or heads unless they are unavoidable. Figure 2
displays the papers on the application of mobile-based physics learning from 2010 to 2019. There were
no literature reviews mobile-based physics learning in 2010, after 2010, one paper started published in
2013, then increased in 2014 with two papers and four papers in 2015, then decreased in 2016 to 2017.
Academics attention to this field had increased in 2018 to 2019.
Documents by year
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Figure 2. Years of published paper using mobile technology in Physics Learning Course
from 2010 to 2019

4.2. Learning Strategies

The distribution of learning strategies applied in mobile-based physics learning from 2010 to 2019
is indicated in Figure 3. The greatest proportion is inquiry-based learning approach, with a total of 18
papers, while the second are research and development, blended learning and collaborative learning
with each four papers. The third greatest is project-based learning, with a total of three papers. The forth
learning strategy is problem-based learning with a total of two papers. Also, the fifth is STEM with a
total of one paper.

Learning Strategies
Problem based learning [ :
Research and Development [N
Project based learning [N :
Blended learning [N
STEM [l
Inquiry learning NI 1=

Collaborative [INNININGN -
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Figure 3. Learning strategies
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5. Conclusion and Discussion

A meta-review and analysis of using mobile technology in physics learning from 2010 to 2019 were
performed in this study. The results in this study indicated that the quantity of studies increased over
many years. Moreover, it was found that the number of publications which integrated the mobile
technology in physics learning are greatly increased over the decades. It was also found that many
studies used newly system development in the learning activities. This implied that numerous
researchers have considered to develop the application of mobile devices in science by focusing on
mobile technology in physics learning. In addition, mobile learning strategies have been less adopted
in inquiry-based learning, research- and development-based learning, blended learning, collaborative
learning, and STEM. In contrast, it was found that the number of studies using a newly system
development has increased in recent years.
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