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Abstract—This systematic literature review aims to capture the trends in the use of
mobile learning in environmental education from the Springer database. As inclusion
criteria, all article journals should be written in English and published between January
2011 and September 2021. The categories to be analyzed were the distribution of annual
publications, the number of publications by journal, the number of authors, research
methods, the use of the terms mobile learning or environmental education in the title,
and the most productive countries. A total of 378 research articles published in the last
decade on mobile learning showed a gradual increase over the last ten years. The most
published articles about mobile learning are in 2020. In addition, the most commonly
used research method is research and development, the most frequently published
articles in this field have 3 authors, the most productive journal is Education and
Information Technologies, and the most productive country is the US.
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1. INTRODUCTION

The development of the 21st century in the use of technology is increasingly
widespread. Mastery of science and technology is a mandatory requirement that must
be mastered and used in various aspects of life to facilitate work, especially in the field
of education in Indonesia. The ability to access, use various data and information has
changed significantly, nowadays everything can be accessed anytime and anywhere by
using a smart mobile device or smartphone (MobiThinking, 2015).

In essence, the use of media aims to create more communicative and meaningful
learning for students. Along with the development of increasingly advanced technology,
there are many alternative media that teachers can be used to learn, type of technologies
that is being loved in Indonesian society is handphone and mobile learning (Ariffin,
2011).

Mobile learning is learning to use smartphone devices to get access and find
information any time and everywhere (Martin & Ertzberger, 2013). Mobile learning can
be defined as a facility that provides information and educational content to the
audiences that can make students to interested in learning and improve academic
achievement (Tamimuddin, 2007).

One of the things that started a lot of mobile learning development is flexibility
in accessing content or learning materials any time and everywhere (Calimag et al., 2014).
In terms of effectiveness in learning, smartphone technology based on mobile will
provide a new experience for students because students will be directly involved (Kim
et al., 2013).

Research of Aripin (2018) examines research activities in mobile learning, facilities
for the use of mobile learning, research methods, and limitations of the study. This study
states that research activities about databases and the number of annual publications.
The largest database in searching for mobile learning articles is the Springer database
from 11 other journal databases. The number of annual publications on mobile learning
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research since 2005-2016, namely in 2011 as many as 11 articles. The number of
attributes in the use of mobile learning is 9. The highest attribute is learnability. The
most widely used research method is the lab experiment.

Research of [8] evaluated the literature on the number of annual publications from
2014 to 2019, the types of devices, and the sensor technology. The highest number of
publications is in 2019, the type of device that is widely used is wearable electronic
devices and the sensor technology that is widely used is accelerometry. From previous
studies, this research will add different criteria from previous research, namely the trend
of using the word mobile learning in the title, the number of publications by authors,
and the most productive countries in mobile learning research.

The advantage of mobile learning is that it is well-designed and easy to use. The
mobile facility is owned is a factor of interest in the smartphone. The application of
mobile learning wants to be new trend research because smartphones have become one
of the things that are important needs and are used by all people. Smartphone has
facilities such as small screen sizes, limited input capabilities, camera, and other unique
application (Harrison et al., 2013). The high interest in using smartphones proves user
satisfaction and in learning to use smartphones which are very practical, effective, and
easy to use (Kumar & Mohite, 2016).

This study reviews articles that describe the evaluation of the use of mobile
learning. The method chosen to conduct this study is a systematic literature review. SLR
is a research technique that gathers proof in a field of study. The proof is then analyzed
and evaluated to obtain conclusions about the questions specified (Penzenstadler et al.,
2012).

This study will investigate the following:

RQ1 What is the trend of using the title using the word mobile learning or not which is
the most used in mobile learning research?

RQ2 What is the number of distributions of the most widely used annual publications
in mobile learning application research?

RQ3 What is the number of journal publications that are most widely used in mobile
learning research?

RQ4 What is the most used research methodology in mobile learning research?

RQ5 How is the distribution of the number of authors used in mobile learning research?

RQO6 What is the distribution of the most productive countries used in mobile learning
research?

The research methods section explains how the article search process is designed
and selected according to the specified criteria. The results will explain the data obtained
in accordance with the research question. The results are summarized in the discussion
section and the results will be presented in the conclusion section.

2. METHODS
2.1 Research Design

In this research, design is used to achieve the objectives to be studied. The purpose
of this research is to review the literature on mobile learning on environmental literacy
with certain variables. The researchers conducted a systematic literature search for all
articles on mobile learning on environmental literacy from the Springer database
(https://link.springer.com/) for the period 2011-2021. The search for documents was
carried out on October 10-13, 2021. The research variables to be studied were the
distribution of annual publications, the number of publications from journals, the
number of authors, research methods, the use of mobile learning or environmental
literacy titles, and the countries that contributed the most.
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The stages of conducting a literature review (Kitchenham & Charters, 2007), are:
¢ Planning

*  Conduction

* Reporting

2.2 Inclusion Criteria

Researchers set specific criteria for reviewing the literature in this study. Articles
must be written in English and published between January 2011 and September 2021.
The data to be analyzed are articles or journals.

— Search in the Springer database (n=715)

v

Checked Atticles (n=378) Excluded Articles (n=228)
Identification —» >
Articles filtered by title (n=150) Excluded Articles
—> _
(n=228)
\ 4
Articles screened by abstract Excluded Articles (n=65)
(n=85) .
The abstract is not
Screening relevant
Only paper in 2011-2021
Eligibility — Articles can be full access (n=060)
v : —
Include > Articles included (n=35) N Articles excluded (n=25)
Figure 1. PRISMA flow diagram of literature review
2.3 Data Analysis

The term used in article search is mobile learning or environmental education and
mobile learning or technology learning on environmental education. The articles must
be confirmed are relevant to research purposes, the identify the title, abstract, and
keywords of the articles manually.

In this research, the articles were just taken from the education subdiscipline.
Based on the initial search, there were 715 articles in total spread across 90 disciplinary
topics, for educational disciplines, there were 378 articles, and articles were selected
through titles and abstracts that matched the research objectives is mobile learning in
environmental education.

The researchers read each article and double-checks the articles to ensure that the
articles meet the criteria. To include the reviewed articles, first, the researchers checked
the title, abstract, keyword, and finally the full text. After selecting the samples, there
were some articles are not suitable with the topic being analyzed and articles must be
eliminated. In order to give a systematic review that is accurate and comprehensive, the
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researchers discussed the relevance with the research question about qualify in the
criteria or not. Researchers will conduct independent evaluations on articles that are less
convincing. As a result, a total of 35 articles were selected for review.

3. RESULTS

Specifically, this section presents the results of the analysis of selected articles in
springer databases from 2011 to 2021. The results presented include the number of
publications, publication trends with and without include mobile learning in
environmental education in the article title, research methods, number of authors, the
most productive countries, and the most cited articles.

3.1 Frequency of the Term “Mobile Learning in Environmental Education or
Mobile Learning or Environmental Education “ Used in the Title

This first research question is to identify the frequency of using the word mobile
learning in environmental education or mobile learning or environmental education on
titles. Figure 2 presents the use of article titles with and without mobile learning in
environmental education or mobile learning or environmental education.

14
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10

2010 2012 2014 2016 2018 2020 2022

—8— with keywords in the title —@— without keywords in the title

Figure 2. Frequency of the term “mobile learning in environmental education or
mobile learning or environmental education” used in title
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Figure 3. Distribution of publications
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3.2 Distribution of Publications by Year

This study aims to identify the distribution of annual publications. Figure 3 reflects
trends of publication mobile learning in environmental literacy in the period January
2010 to September 2021.

3.3 Number of Publications by Journal

The study aims to identify the number of recent publications analyzed in Table
1. Table 1 below provides a summary of the top 5 academic journal websites with the
highest number of articles from 2011 to 2021.

Table 1. The number of papers by journal

Journal N of Papers

Education and Information Technologies 18
Educational Technology Research and 12
Development

Encyclopedia of Education and Information 3
Technologies

Asia-Pacific Education Researcher 1
SN computer science 1
Landscape research 1

3.4 Research Methods

The study aims to identify the research methods. Figure 4 presents the frequency
of research methods in mobile learning in environmental education during the period
2011-2021.

12 11

10

2010 2012 2014 2016 2018 2020 2022
—R&D —— Quantitative Mix Method Qualitative

Figure 4. Distribution of research methods

3.5 Number of Authors

Aims to identify the number of authors on mobile learning in environmental
education. Figure 5 presents information on the number of authors on mobile learning
in the environmental education period 2011-2021.
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Figure 5. Number of authors

3.6 Most Productive Countries

Aims to identify the most productive countries in the mobile learning research
according to the Springer database. Researchers assessed each article manually. Table 2
presents the most productive countries on mobile learning in environmental education
in the Springer database in the period 2011-2021.

Table 2. Most Productive Countries

Country N of Articles %
US 24 34.6
Taiwan 17 26.92
Turkey 11 19.23
UK 6 19.23
German 3 11.53
Thailand 2 3.84
Switzerland 2 3.84
India 2 3.84
Denmark 1 3.84
China 1 3.84
Canada 1 3.84

4. DISCUSSION

This study will benefit researchers and educators to learn more about mobile
learning from the existing literature. This is due to the increasing development and use
of technology, including in Indonesia. Since the COVID-19 pandemic occurred,
education at all levels in Indonesia must be carried out online, so that teachers must be
innovative for chemistry learning, one of the things that can be done is the use of mobile
learning. As a result, there is an increasing number of publications related to mobile
learning from year to year. According to previous research (e.g., Akhlesh, 2017; Aripin,
2018; Asabere, 2013; Hernandez et al., 2020; Sobral, 2020; Syam et al., 2019), every
year there are authors who are interested in conducting research on the effectiveness of
using mobile technology in learning. In a bibliometric review, (Sobral, 2020) analyzed
450 articles on the web of science and Scopus about mobile learning in 2010-2020. This
proves that from 2010 onwards the number of mobile learning publications began to be

94



\/

https:/ /ijeti-edu.org/

ILH ( Journal of Educational Technology and Instruction 2022, Vol. 1, No. 1, 89-98

of interest by researchers along with the development of technology and the use of
smartphones in all activities in human life.

In relation to the variable of the use of mobile learning titles in environmental
education or not in the 2011-2021 period, the trend has increased, especially in 2011-
2014, and sharply increased in 2020. In the use of mobile learning in environmental
education, many researchers use titles with the name mobile learning throughout 2011-
2021 with 2020 being the year this topic was researched the most. Researchers are more
interested in using the title of mobile learning in their articles. This increase occurred
due to the growing use of technology and the widespread use of smartphones
(Hernandez et al., 2020).

In relation to the distribution variable of the number of publications by year in
mobile learning research, it was found that the most published articles in this field were
in 2020. This proves that in 2020, research on mobile learning topics began to be of
interest to many researchers, which may be due to the start of online learning that makes
education practitioners create new innovations with mobile technology-based learning
that can be accessed anywhere and anytime (Abidah et al., 2020).

In relation to the variable number of publications based on journals, Education
and Information Technologies is very productive in publishing journals. A total of 18
papers were published in this journal. The second-largest journal is Educational
Technology Research and Development as many as 16 papers. This is because in
accordance with the theme of the two journals, namely research in the field of education
and information technology development, so that the papers in these journals mostly
discuss the field of technology development in education, one of which is the use of
mobile learning.

In relation to research method variables, in this field, the research method R&D
or research and development is the most preferred choice of researchers, namely 60%
of articles, while quantitative research methods are 20% of articles. Qualitative research
and mixed methods are each below 15%. Research on the manufacture of mobile
learning products uses a lot of research and development or R&D methods, this is
probably because mobile learning is a learning medium or a product, so development
research must be carried out in making the product according to the Brog & Gall stages
(Harianto & Yusran, 2017).

In relation to the variable number of publications by author, the highest number
of articles that are researchers in this field is in 2020. The most authors in this field are
with 3 authors as many as 46.2% articles, authors with 4 authors being the second largest
with 33%. While the number of authors with 1 author, 2 authors, and more than 4
authors amounted to <10% of articles. It can be concluded that mobile learning research
is mostly researched by 3-4 authors. This proves that researchers with the theme of
mobile learning prefer to do research in groups or teams.

In relation to the variable number of the most productive countries, the most
productive country in mobile learning research in Springer is the United States as much
as 34.6%. This is because the number of publications from the United States may be
related to the high budget for research and development (Irwanto, 2021). In the fiscal
year 2021, the National Science Foundation received a budget of $8.49 billion (a 2.5%
increase from the previous year), of which about 80% of research and education funding
is typically distributed to universities. The United States is a country that is at the center
of all fields in the world, including technology. Many new technologies are coming from
the United States so that technology-based research has become research that is often
carried out in that country (Haris, 2021). The second most productive country is Taiwan
with 26.92%. Taiwan is also one of the countries in East Asia where one of the most
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famous and advanced smartphone brands in the world comes from that country (Hwang
et al., 2017). Research of (Wet et al., 2013) states that East Asian countries are one of
the countries interested in conducting research based on technological developments.
Other countries conducting research in this field are Turkey, Japan, England, Germany,
Switzerland, India, Denmark, China, and Canada.

5. CONCLUSION

In sum, a review of 378 articles published between 2010-2021 on the topic of
mobile learning specifically in the field of environmental education shows that the
research getting interested. The research variables to be studied were the distribution of
annual publications, the number of publications from journals, the number of authors,
research methods, the use of mobile learning or environmental education titles, and the
countries that the most contributed. First, the most published article about mobile
learning is in 2020. The articles found a lot that the word mobile learning was more
often listed in the title or abstract or keywords. In the last 10 years, the most commonly
used research methods in mobile learning are research and development, followed by
quantitative, mix-method and qualitative methods. The most frequently published
articles in this study have 3 authors. The most productive journal was Education and
Information Technologies with more than 15 documents. Until now, studies related to
mobile learning are often carried out in developed countries or countries that are actively
innovating in the field of technology, where the US is ranked first among 11 countries.

6. LIMITATIONS AND RECOMMENDATIONS

This review provides an evaluation of the previous literature and some suggestions
for future study. This study can provide deeper insights for teachers and lecturers to use
mobile learning in planning professional development programs. There are limitations
that must be considered. First, research is limited to the Springer database over the last
decade. Second, this research is limited to environmental education topics.

Based on these limitations, the researchers suggest using more articles with a
longer-term, more databases, and educational themes to be used in future studies. This
is due to providing more detailed information about mobile learning.
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