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Bu ¢aligma, Ogretmen egitiminde mobil 6grenmenin kullammindaki son egilimleri ortaya
cikarmayr amaclamustir. Bu kapsamda 11 Kasim 2020 tarihine kadar yayinlanmis olan ve bu
aragtirmanin kriterlerini karsilayan makaleler incelenmistir. Sonug olarak, SSCI'de indekslenen 58
makale icin sistematik inceleme ve bibliyometrik analiz yapilmistir. Arastirma sonuglarina gore;
2016 yili en gok galigmanin yayinlandigi yil olmakla beraber, incelenen arastirmalarda en gok
kullamlan anahtar kelimenin “mobil 6grenme” ve 6zet bolimlerinde en ¢ok kullanilan kelimenin
ise “6gretmen” oldugu gorilmiistiir. Sonuglar ayrica en ¢ok ¢aligmanin yapildigi kitanin Asya
kitast oldugunu ve ABD'nin en fazla ¢aligmanin yapildig: iilke oldugunu gostermistir. Ayrica en
cok kullanilan aragtirma yontemleri nicel arastirmalar iken, anket en ¢ok tercih edilen veri toplama
araci olmustur. En sik kullanilan 6rnekleme ydntemi, 6rneklem grubu ve 6rneklem biyiikligi
sirastyla amagli drnekleme, 6gretmenler ve 1-50 arasinda katilimciya sahip arastirmalardir. Ayrica,
arastirmanin diger bulgular sunulmus, tartisilmus ve 6nerilerde bulunulmustur. Calisma sonuglart;
arastirmacilar, 6gretmenler ve politika yapicilar i¢in dgretmen egitiminde mobil 6grenmenin
kullanimiyla ilgili arastirma egilimleri hakkinda farkli bir bakis acis1 sunmaktadir.
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Abstract

The present study purposed to examine recent trends in mobile learning in teacher education. In
this context, articles were reviewed until November 11, 2020 that met the research criteria. As a
result, systematic review and bibliometric analysis were conducted for 58 articles indexed in SSCI.
According to the results of the study, 2016 was the year in which most studies were published. The
results also showed that the continent with the most studies were Asia and the USA was the country
where the most studies were carried out. In addition, quantitative articles were the most used
research methods and a questionnaire was the most preferred data collection tool. The most
commonly used sampling method, sampling group, and sampling size are purposive sampling,
teachers, and 1-50, respectively. Other results of the study were presented and discussed and some
suggestions were provided. The study results can gain insights for teachers, scholars, and
policymakers into tendencies in the use of mobile learning in teacher education.
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Olpak & Ates

Introduction

Developments in information and communication technologies in recent years have been reflected in the field
of education, as in all areas of life (Olpak & Ates, 2018). Regarding the reflection of technology in the education
environment, it was reported that more than two out of three of the global population live in districts covered
by the maobile wideband network, and mobile technology services have become more affordable than before
and this allows technology to be integrated into education (ITU, 2016). For instance, in the USA, in 2017,
almost 20 million students studied in postsecondary institutions, and 6.6 million of them took various distance
education/online learning courses including mobile learning (EducationData.org, 2020). Accordingly, in
parallel with the popularity and accessibility of mobile learning facilities today, mobile learning is increasingly
attracting the attention of researchers and educators since it provides collaboration between students,
information seeking, and enhanced interaction and communication between student and teacher (Chee et al.,
2017). The ubiquity, flexibility, and increasingly various competencies of mobile learning have sparked
substantial interest in teachers who use the technology to improve their pedagogical practices (Kearney et al.,
2015) and mobile learning has also been adopted as a substantial part of existing teacher education (Baydas &
Yilmaz, 2018; Kearney & Maher, 2019). In general, mobile learning has the potential to improve teachers’
professional learning by providing opportunities for them to analyze their practice and think collaboratively,

as well as optimize their access to existing educational knowledge and experiences (Aubusson et al., 2009).

In order for individuals to have 21st-century competencies, it will be beneficial to include elements that support
this in teacher education. In this context, considering that in-service and pre-service teachers will contribute to
the training of individuals who can meet the needs of society in proportion to the quality of the education they
receive, it is important that new technologies are used by this group. In this context, this study is important as
it is tried to determine the trend of mobile learning in teacher education, whose usage area is increasing day by
day. Considering this increase, earlier studies (e.g., Baran, 2014) provided important findings for researchers
to comprehend the contribution of mobile devices in teacher education. However, there is a lack of systematic
review of mobile learning in teacher education. To address the gap, the present research makes important
contributions to the extant literature by providing an up-to-date review. The results of the study can help decide
how to provide the necessary resources for using mobile learning in teacher education and plan to support

further research and practice.
Mobile Learning

Up-to-date technologies have made mobile devices cheaper, more common, and useful (Sullivan et al., 2019;
Wau et al., 2012). The advances led educators and scholars to a pedagogical perspective to develop educational
apps for mobile technologies to contribute to learning and teaching, and studies conducted on mobile learning
broadened considerably (Nikolopoulou et al., 2020; Wang et al., 2020). This expanding literature is interested
in a variety of extensive research areas such as the efficacy and the development of mobile learning to help
students’ learning (Al-Emran et al., 2020). The developments in mobile technologies and educational uses of
the technologies also led to changes in definitions of mobile learning (Pedro et al., 2018). Initial definitions
were related to a simple relationship between mobile devices and the education process. For example, Quinn

(2000) defined mobile learning as learning that happens using mobile devices. However, the scope of the
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definition started to change in later times. Kyndslahti (2003) was interested in the immediacy and convenience
of mobile learning, while Ozdamli and Cavus (2011) stated that mobile learning provides learning materials at
any time and anywhere. Later on, Cheon et al. (2012) focused on the situative of mobile learning and stated
that the learning process can occur in a real setting rather than the classroom environment. In addition, Kearney
et al. (2012) emphasized the contextuality of mobile learning, Martin and Ertzberger (2013) stated authentic
activities in the learning, and Hwang and Tsai (2011) were interested in motivational and attitudinal
perspectives of mobile learning. In a recent definition, Yousafzai et al. (2016) defined mobile learning as “the
process of development, delivery, and consumption of learning material via a learning system subscriber using
mobile devices” (p. 785).

Based on these definitions, many researchers stated the benefits of mobile learning in education. Among them,
some researchers stated that mobile learning allows learners to access the content of learning at different
locations and times and to share the content of the learning process with other students (Crompton, 2017,
Garcia-Cabot et al., 2015). Because mobile learning tools are portable and easily transportable, students can
easily access, make changes and do modifications to learning contents (Derounian, 2020). There are potentially
positive learning outcomes that can be involved in mobile devices, and technology can also strengthen students’
motivation (Hartnett, 2016). Although mobile learning has many benefits, some challenges should be
considered in the education and training environment (Al-Hunaiyyan et al., 2018). Among them, management
and institutional challenges are about managing change within the educational institutions and this management
can influence processes, activities, and individuals in the educational institutions including students, teachers,
and school principals (Al-Sharhan, 2016). Design challenges express the problems experienced in the process
of designing and developing a well-organized instructive interface in learning environments (Alhajri & AL-
Hunaiyyan, 2016). Technological challenges of using mobile devices in education such as the small size of the
smartphone screen, high cost of mobile phones, problems with device memory, and short battery life of
smartphones have emerged (Criollo-C, Lujan-Mora, & Jaramillo-Alcazar, 2018; Masters & Al-Rawahi, 2012;
Sundgren, 2017). Evaluation challenges are considered important since evaluation strategies for education are
generally managed in classroom environments in accordance with face-to-face mechanisms. Therefore,
problems related to the effective use of mobile learning in education are encountered. In this context, Messinger
(2011) stressed that there are some uncertainties and deficiencies about the role of mobile learning in the
achievement of students and assess learning outcomes. Lastly, it can be stated that there are some cultural and
social challenges such as problems with acceptance of mobile learning, difficulty in providing a student-
centered learning environment, and problems encountered in the acceptance of mobile devices as educational

material by students and teachers (Al-Hunaiyyan et al., 2018).
Mobile Learning in Teacher Education

As used in various fields of education, mobile learning has been preferred frequently in teacher education in
recent years (e.g., Sungur Giil & Ates, 2021; Sanchez-Prieto et al., 2017; Sanchez-Prieto et al., 2019).
Therefore, there is an increase in the studies focusing on mobile learning in teacher education, and thus,
scholars are interested in potential uses of mobile technology via communities of practice, study groups, and
professional learning societies (e.g., Schuck et al., 2013). Using mobile technology in education can present
various facilities for teachers (Evans, 2008; Kearney & Maher, 2019; Kim & Kim, 2017). These learning
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environments strengthen individual and autonomous learning, learning by practicing, sharing, and peer
assessment that can turn teaching into a more effective way (Wong, 2012). Furthermore, due to the benefits of
mobile learning in teacher education, past studies clarified how to design materials and activities for the use of
mobile devices in teaching (Ates & Garzon, 2022; Chiu & Churchill, 2016; Martin & Ertzberger, 2013;
Tondeur et al., 2017).

Previous Mobile Learning Reviews

Over the years, with the use of mobile devices in education, the extant literature has expanded and studies that
reveal the trend are needed to guide other researchers. Therefore, recent studies have examined trends in mobile
learning such as systematic review (e.g., Crompton & Burke, 2018; Krull & Duart, 2017), meta-analysis (e.g.,
Chee et al., 2017), text mining techniques (e.g., Hung & Zhang, 2012), content analysis (e.g., Chiang et al.,
2016) and bibliometric analysis (e.g., Goksu, 2021).

Among them, some of these studies have reviewed the general characteristics of mobile learning. In a research
carried out by Wu et al. (2012), 164 articles were reviewed from 2003 to 2010 to determine trends. Studies
were classified into various categories such as research purposes, research methods, research outcomes, mobile
learners by year, mobile devices by year, and highly cited articles. However, some of the other reviews focused
on the specific education level of learners. For example, Crompton et al. (2017) reviewed 113 mobile learning
studies conducted in PK-12 settings during 2010-2015 in terms of three parts. Firstly, study purposes, methods,
and outcomes were reviewed. Secondly, subject matter domains, level of education, and context of education
were investigated, and finally, geographic distributions of the studies, types of mobile devices, and learning
theories were examined. Crompton and Burke (2018) reviewed the studies examining mobile learning use in
higher education. They examined 148 studies during 2010-2016 in terms of “purposes, outcomes,
methodologies, subject matter domains, educational level, educational context, device types and geographical
distribution of studies” (p. 53).

However, to the best of our knowledge, Baran's (2014) study is the only research conducting a systematic
review on mobile learning in teacher education. In this review, 37 studies were reviewed and published until
2014 to reveal trends and gaps found in the literature. In addition, studies were reviewed in terms of empirical
studies, mobile applications used in teacher education, in-service teacher, pre-service teacher, and teacher
educator participants; and studies published in peer-reviewed journals. However, the current study differs in
some respects such as the purpose of the study, used keywords, and inclusion and exclusion criteria. In addition,
the current study examined studies indexed in SSCI and presents an up-to-date review. Moreover, it was found
that most of the studies examining mobile learning in teacher education were published after 2014. More
precisely, the current study examined 58 studies, and 44 of the studies were published after 2014. From a
careful review of the literature, it appears that there is a need for new review studies investigating the
importance of mobile learning in teacher education due to reasons such as the fact that it has been a long time
since the previous review studies. Further, the technologies used and the focus of the studies have changed.
Accordingly, since there is no up-to-date systematic review focusing mainly on mobile learning in teacher
education, this study will provide a robust understanding of how mobile learning is placed in the teacher

education context.



Mobile Learning in Teacher Education

Purpose of the Study

The present study purposed to examine recent trends in mobile learning in teacher education and provides
qualitative and quantitative analysis of recent studies using systematic review and bibliometric analysis. The
study examines the geographical distribution and research methodologies with a systematic review. In addition,
a bibliometric analysis was carried out. In the direction of general purpose, there are six research questions. In

studies including the use of mobile learning in teacher education;

e What is the geographical distribution?

e What are the research methodologies?

e Which keywords and words in the abstract are used frequently?

e What is the distribution of publication years and the number of authors?
e Who are the authors who published the most study?

e  Which journals have the studies published the most?

Methodology
Research Design

The current research includes a systematic review and bibliometric analysis. A systematic review is “the
application of scientific strategies that limit bias to the systematic assembly, critical appraisal, and synthesis
of all relevant studies on a specific topic.” (Cook et al., 1995, p.167). It uses clear systematic methods chosen
to minimize bias, so it provides reliable results from which inferences can be made (Antman et al., 1992). In
the current study, a systematic review was carried out by considering the 27 PRISMA criteria (Liberati et al.,
2009). The bibliometric analysis provides evaluating literature review by measuring certain indicators
(Thelwall, 2008) and generates quantitative information by summarizing publications (Hung & Zhang, 2012).
Bibliometric methods present quantitative perspectives are generally used to extract and process data based on
citation analysis (Wallin, 2005), and computer-aided data processing techniques have been used from these
methods (Ellegaard & Wallin, 2015). The analysis indicates some potential to initiate a reproducible,
systematical and apparent knowledge presentation based upon statistical measurement of scientific activities
(Diodato, 2013).

Article Selection Process

The articles used in the study were searched via the Web of Science (WOS). During the selection of articles,
only studies written in English were preferred and the following search terms were reviewed in the titles,
abstracts, and keywords of relevant studies without specifying any year range: ‘mobile learning’, ‘mobile-
learning’, ‘m-learning’, ‘mlearning’, ‘teacher’, and ‘teachers’. In the first search, a total of 156 articles were
found, and these articles were downloaded as full text. The articles were reviewed with regard to their suitability
for the purpose of the research. As a result, studies in different contexts that do not comply with the inclusion
criteria presented in Table 1 were excluded by the researchers. Thus, as of November 11, 2020, it was identified

that 58 articles were associated with the aim of the research as presented in Figure 1.
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Table 1. Criteria of Selection

Inclusion

Exclusion

Mobile learning and teacher education are the primary Teachers and K-12 students take part in the study

content focus.

together.

Articles are indexed in SSCI and written in English. In applications for K-12 students in the classroom

teachers’ views and attitudes are taken.

Avrticles using specific keywords are included. In the center of the education, the teacher is in the
secondary.
Records identified through Additional records identified
database searching through other sources
(n=156) (n=0)

!

Records after duplicates removed
(n=155)
Records screened Records excluded
—»>
(n=155) (n=20)
. Full-text articles
Full-text articles assessed for
o excluded, with reasons
eligibility —>
(See Table 1)
(n=155)
(n=97)

!

Studies retained for review

(n=1358)

Figure 1. The Process toward Selection of Research
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Data Coding and Analysis

In the current study, to conduct a content analysis of the articles, the publication classification form was used
based on earlier research (e.g., Crompton & Burke, 2018; Goktas et al., 2012) after some arrangements were
made. The publication classification form includes countries of study, research design, research group, sample
size, sampling method, data collection tool, data analysis method, the number of authors, and authors’ country.
Findings were presented through descriptive statistics. Finally, the VOSviewer software tool was utilized for

the bibliometric analysis.
Results

Systematic Review Results

Geographical Distribution of the Studies.

When the geographical distribution of the articles was reviewed, it was found that the articles were published
in six continents and 26 countries (See Figure 2). A great majority of studies were conducted in Asia (n=29) as
a continent. Of the countries, the USA (n=10) was the country that studies were mostly conducted. Furthermore,
some studies were conducted in more than one country and thus the total number of countries is higher than

the number of reviewed studies.

Africa (3)
|South Africa (3) I
Asia (29)
China (1) Israel (1) Singapore (6) |Turkey (7) |
Hong Kong (4) Jordan (1) South Korea (1)
Indonesia (1) Malaysia (1) Sri Lanka (1)
Iran (2) Qatar (1) Taiwan (2)

Australia (3)
Australia (3)

Europe (17)

Czech Republic (1) |Netherlands (1)

Estonia (1) Spain (6)

Finland (3) Turkish Republic of Northern Cyprus (3)
Greece (1) UK (1)

North America (12)

Canada (2)
USA (10)

Oceania (2)
|New Zealand (2) |

Figure 2. Geographical Distribution of the Studies
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Research Design. As seen in Figure 3, most of the articles were conducted using quantitative research methods
(n=24, 41.38%). In addition, under the other category included in Figure 3, (n=6, 10.34%), theoretical (n=3),
literature review (n=1), model development (n=1), and design-based (n=1) studies are involved.

30

25 24 22

20
15
10
6 6
: H B

Qantitative Qualitative Mixed Other

(63}

Figure 3. Research Methods Used in Reviewed Articles

Sampling Method, Sampling Group, and Sample Size. As shown in Figure 4, the most commonly used
sampling method is purposive sampling (65%) followed by convenience sampling (24%). In addition, one
study used stratified sampling. Furthermore, in some of the studies (9%), there was no participant or the
sampling method was not specified. Teachers (55%) were the sampling group with the highest percentage of
articles, followed by pre-service teachers (36%). However, some of the studies don’t include any sampling
group because they are theoretical studies (See Figure 5). Lastly, Figure 6 shows that in the majority of studies
(36%), the number of participants was between 1 and 50. Studies conducted with 201 and more (21%) were
next in frequency, followed by 101-200 (19%), and 51 and 100 (14%). However, 10% of the studies didn’t
identify or clearly state the sample size (e.g., 2-3 teachers for each group).

B Purposive Sampling B Convenience Sampling

Stratified Random Sampling B Unspecified

Figure 4. Sampling Methods Used in Reviewed Articles
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M Pre-service Teacher M Teacher ® Unspecified

Figure 5. Sampling Group in Reviewed Articles

M 1-50 m51-100 = 101-200 ® 201 and More M Unspecified

Figure 6. Sampling Size in Reviewed Articles
Data Collection Tool and Data Analysis. The distribution of the data collection tools is presented in Figure 7.
The questionnaire (n=32) was the data collection tool most often used. An interview including focus group
interviews and structured, semi-structured, and unstructured interviews was the next most commonly used
(n=17) data collection tool. Observation (h=9) made via recording, video, and field notes and opinion form
(n=9) were the third-most used data collection tool, followed by documents (h=3), alternative assessment tools
(n=3), and achievement test (n=2), respectively.

Achievement Test == 2
m— 3
Documents mm= 3
Observation =——— Q
——— O
Questionnaire —————————————— )
— 3

Unspecified w5
0 10 20 30 40

Figure 7. Data Collection Tools in Reviewed Articles
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Figure 8 reveals that the most common analysis among studies was descriptive analysis (n=32). Content

analysis (n=29) and inferential analysis (n=29) were the next highest number of studies. However, three studies

didn’t use any statistical analysis or it could not be determined which analysis method was preferred in the

research. Among the descriptive statistics, means were the most preferred data analysis (33%). Standard

deviation was the next highest with 28% of the studies, followed by frequencies (19%), percentages (17%),

and graphs (3%). In addition, the most used inferential statistics was factor analysis (27%), followed by 18%

of the studies with ANOVA. Table 2 demonstrated the distribution of data analysis methods in studies.

29 32 29
Content Descriptive
Analyses

40
30
20
10

0

Table 2. Distribution of Data Analysis Methods

Inferential

3
—

Unspecified

Figure 8. Data Analysis Methods in Reviewed Articles

Data Analysis Methods Analyses f %
Means 28 32.56
Standard Deviations 24 27.91

Descriptive Statistics Frequencies 16 18.60
Percentages 15 17.44
Graphs 3 3.49
Factor Analysis 14 27.45
ANOVA 9 17.65
Path Analysis 7 13.73
T-test 6 11.76

Inferential Statistics Correlation 5 9.80
Non-parametric Tests 5 9.80
Regression 3 5.88
ANCOVA 1 1.96
MANOVA 1 1.96

Bibliometric Results

10
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The Most Frequently Used Keywords. In 8 of the 58 studies, there were no keywords, so analyses in the
current study were carried out in accordance with the data in the articles with keyword entries. In three

different studies, index terms were used instead of keywords. As seen in Figure 9, there are four clusters and

the most frequently used keywords are ‘mobile learning’ (f=30), ‘teachers’ (f=5), ‘teacher education’ (f=53),

‘teacher professional development’ (f=5), and ‘technology integration’ (f=4), respectively.

mobile taghnologies

teaghers
teaching/learning strategies
pedagogieal issues
professional@evelopment
mledining
mobilvrning
self-affficacy
technology ac@ptance model
pre-servid@ teachers teacher @lucation

technologylintegration

teacher professpnal developme

Figure 9. Frequently Used Keywords in the Studies
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Frequently Included Words in Abstract. As presented in Figure 10, the findings indicated that there were two
clusters, and the word ‘teacher’ was the most frequently included word in the abstract of the articles (f=52)
followed by ‘study’ (f=46), ‘learning’ (f=33), ‘mobile learning’ (f=25) and ‘student’ (f=23).

use
stugdent
leagning
» mobilejearning
classoom
stugy
teagher bt
partigipant
paper
analysis
challenge

Figure 10. Frequently Included Words in Abstract

Authors. The distribution of articles with regards to publication years and number of authors showed that the
first article was published in 2003 and that the article has been published continuously since 2011. Table 3
showed that, among 58 studies, the vast majority of articles were published in 2016 (n=13, 22.41%), while one
article was published in each of 2003, 2008, 2011, and 2013.

12
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Table 3. Number of Authors and Publication Years

Number of Authors Total
Publication Year

1 2 3 4 5 6
2003 1 1
2008 1 1
2011 1 1
2012 2 1 3
2013 1 1
2014 2 2 1 2 7
2015 3 1 1 1 6
2016 3 7 2 1 13
2017 4 3 7
2018 2 2 1 5
2019 2 2 1 5
2020 1 2 2 3 8
Total 9 24 12 8 3 2 58

According to the findings of the most productive authors presented in Table 4, while Francisco J. Garcia-
Pefialvo, José Carlos Sanchez-Prieto and Susana Olmos-Migueléafiez have the most articles with three articles

each, Evrim Baran is the most cited author with 141 citations to 2 articles she published.

13
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Table 4. List of Authors

Author Number of Articles  Citation Numbers of the Articles (WOS)
Francisco J. Garcia-Pefialvo 3 112

José Carlos Sanchez-Prieto 3 112

Susana Olmos-Miguelafiez 3 112

Chee-Kit Looi 2 21

Chin-Chung Tsai 2 36

Daner Sun 2 21

Evrim Baran 2 141

Gerald Knezek 2 62

Matthew Kearney 2 59

Journals. Authors published 58 articles in 32 different sources, while only one study was published in 21 of

them. As indicated in Table 5, the top three journals with the highest number of articles are ‘British Journal of

Educational Technology’ (8 studies, 163 citations), ‘Computers in Human Behavior’ (6 studies, 244 citations),

and ‘Computers & Education’ (4 studies, 135 citations).
Table 5. Journals with Multiple Articles

Journal Number of Citation Numbers of the
Articles Articles (WOS)

British Journal of Educational Technology 8 163

Computers in Human Behavior 6 244

Computers & Education 4 135

Education and Information Technologies 3 1

Interactive Learning Environments 3 37

Journal of Computer Assisted Learning 3 161

Computer Assisted Language Learning 2 20

Eurasia Journal of Mathematics, Science and Technology Education 2 8

IEEE Transactions on Learning Technologies 2 30

South African Journal of Education 2 4

The Internet and Higher Education 2 133

14
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Discussion

In this review, it was aimed to reveal research trends related to the use of mobile learning in teacher education.
The reviewed studies were discussed with regards to geographical distribution and research methodologies
through a systematic review. In addition, the most frequently used keywords and words in abstract, journals,
publication years, and authors were analyzed using bibliometric analysis. This systematic review of the
literature provides an overview of the studies that provide an understanding of the wideness, purpose, and scope

of the researches related to mobile learning in teacher education.

The most publications about the topic in the last few decades were published in 2016. However, since the
number of studies published in 2020 is limited to a certain date, for now, it does not reveal a clear result in
terms of yearly comparison. However, considering the increases in the studies conducted in the previous years
and the numbers in Table 3, it is predicted that this number is predicted to enhance even more at the end of the
year. The increase was also reported by several researchers (e.g., Bano et al., 2018). This situation may be
related to the increasing use of smart mobile devices in all areas of daily life (Tsinakos, 2013). It was also
found that the great majority of articles was conducted in the Asia continent. Further, it was revealed that
articles in the USA are conducted more than in other countries of the world. The results are consistent with
previous systematic review reports (e.g., Chiang et al., 2016).

The results showed that quantitative studies were the most commonly used research design consistent with
previous research (e.g., Chee et al., 2017). A vast majority of studies preferred in-service teachers more than
pre-service teachers. Determining certain criteria in the selection of teachers and working with teachers who
are more competent and more experienced in the field are frequently preferred by researchers in terms of
contributing to teacher education in order to emphasize the place of mobile learning in teacher education. In
addition, purposive sampling was mostly determined sampling method and the number of participants in the
reviewed studies is low that is consistent with the study of Yildiz et al. (2020). This could be because of that
teachers are not easy to reach samples like students. Since the number of students who can be reached in a
study is higher than the number of teachers, it is more likely to choose convenience sampling in studies
conducted with students. Supporting this finding, earlier review studies stated that studies on mobile learning
use students more than teachers or adults (e.g., Burden et al., 2019).

Another finding obtained in the study is that most of them used questionnaires as data collection tools and
descriptive analysis was preferred the most common analysis among studies. Similarly, Krull and Duart (2017)
reported that the vast majority of mobile learning studies used questionnaires as data collection tools and
descriptive analysis to perform statistical analysis. Moreover, means in descriptive statistics and factor analysis
in inferential statistics were the majority of data analysis methods. The findings supported some of the previous
researches (e.g., Yildiz et al., 2020). Furthermore, findings revealed that the most commonly used keywords
were mobile learning, teachers, teacher education, technology integration, and teacher professional
development, respectively. The findings emphasized the role of teachers’ professional development through
technology integration. Moreover, with the development of technology, it can be concluded that the use of
mobile technology in teacher education has increased over the years. Among used words in the abstract, teacher

was the most common preferred word. In addition, study, learning, mobile learning, and student are also among

15
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the frequently used words implying that teachers are very important for mobile technologies to take place in
the learning-teaching process. These findings are consistent with statements of earlier researchers who
suggested that mobile technologies are suitable for the education process and have advantages with regards to
cost and benefit (Goff et al., 2018). In the articles reviewed, it was found that Francisco J. Garcia-Pefialvo, José
Carlos Sénchez-Prieto and Susana Olmos-Migueléfiez have the most articles, while Evrim Baran is the most
cited author with 141 citations to 2 articles. Further, the findings in the reviewed studies showed the British
Journal of Educational Technology, Computers in Human Behavior, and Computers & Education are
frequently preferred journals. These results were in line with the impact factors of journals and rank and quartile
reported by WOS.

Conclusion

This study, which provides an important point of view, is the first attempt to gain perspectives on mobile
learning from many respects in teacher education including an up-to-date analysis, comprehensive aims and
research questions, various data analysis methods, and unique results. This study performed both systematic

analysis and bibliometric analysis to present recent studies.

In addition to the fact that this research makes important contributions to the literature, there are some
limitations that future researchers should pay attention to. Since only 58 articles are eligible for inclusion in
this study, it can be stated that the perspective on the effect of mobile learning on teacher education is limited.
As more research is done on the contributions to be made to mobile learning on teacher education, much more
important results will be obtained. Moreover, the study was reviewed English language articles indexed in
SSCI. Therefore, an important part of studies which was published in other document types such as proceedings
papers, books, technical reports, and thesis and other languages are not involved in the scope of this study. In
the current study, some characteristics such as dependent and independent variables, the purpose of the study,
study outcomes, and educational context were not analyzed. Future studies can address the last trends and gaps
involved in the literature by taking into account these characteristics to integrate mobile technology into teacher

education.

The study was conducted to better understand whether the use of mobile technology effectively benefits teacher
education. However, more research is needed to broaden this body of knowledge. The results of this review
have three gaps to be considered. Firstly, 79% of studies used quantitative or qualitative research designs.
Secondly, most of the studies aimed to reveal teachers’ beliefs, attitudes, perceptions, and anxieties with
questionnaires and interviews. However, the effect of process-based activities in teacher education is not
unknown. More mobile learning studies are needed developing teachers’ personal development with
experimental studies. This can lead to a deep understanding of the causality of mobile technology use and allow

more generalization of study results (Crompton et al., 2016).
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Genis Ozet
Giris
Son yillarda bilgi ve iletisim teknolojilerinde yaganan gelismelerin hayatin her alaninda oldugu gibi egitim alanina
da yansimalar1 olmustur (Olpak & Ates, 2018). Teknolojinin egitim ortamina yansimasiyla ilgili olarak, diinya
niifusunun Ggte ikisinden fazlasinin mobil uygulamalarin kapsadigi yerlesim yerlerinde yasadigi ve mobil teknoloji
hizmetlerinin eskisine gére daha uygun hale geldigi ve bu sayede teknolojinin yayginlagsmasma olanak sagladigi
gorilmektedir (ITU, 2016). Ornegin, 2017 yilinda ABD'de yaklasik 20 milyon dgrenci ortadgretim sonrasi
kurumlarda egitim gérmiistiir ve bunlarn 6,6 milyonu mobil 6grenme dahil ¢esitli uzaktan egitim/cevrimigi
o6grenme dersleri almistir (EducationData.org, 2020). Buna gore, giiniimiizde mobil 6grenme olanaklarmin
popiilaritesi ve erisilebilirligine paralel olarak, mobil dgrenme, 6grenciler arasinda igbirligini, bilgi arayisini ve
Ogrenci ve 6gretmen arasinda gelismis etkilesim ve iletisimi sagladigi igin arastirmacilarin ve egitimcilerin ilgisini
giderek daha fazla ¢ekmektedir (Chee ve digerleri, 2017). Mobil 6grenmenin mekandan bagimsizlig
saglayabilmesi, esnekligi ve giderek daha gesitli yetkinlikleri ve teknolojiyi pedagojik uygulamalarini gelistirmek
icin kullanan 6gretmenlerde de biiyiik ilgi uyandirmistir (Kearney ve digerleri, 2015) ve mobil 6grenme de mevcut
Ogretmen egitiminin énemli bir parcast olarak benimsenmistir (Baydas ve Yilmaz, 2018; Kearney ve Maher,
2019). Genel olarak, mobil 6grenme, dgretmenlerin uygulamalarmi analiz etmeleri ve isbirlikgi diistinmeleri i¢in
firsatlar sunarak ve ayrica mevcut egitim bilgi ve deneyimlerine erigsimlerini optimize ederek Ggretmenlerin

mesleki 6grenmelerini gelistirme potansiyeline de sahiptir (Aubusson ve digerleri, 2009).

Bireylerin 21. ylizyil yeterliliklerine sahip olmalar1 igin 6gretmen egitiminde bunu destekleyen unsurlara yer
verilmesi faydali olacaktir. Bu baglamda 6gretmen adaylarmin ve aldiklari egitimin kalitesi ile orantili olarak
toplumun ihtiyaclarma cevap verebilecek bireylerin yetismesine katki saglayacagi diisiiniildiigiinde, yeni
teknolojilerin bu kitle tarafindan kullanilmasi 6nem arz etmektedir. Bu baglamda, kullanim alan1 her gegen giin
artan 6gretmen egitiminde mobil 6grenme egilimi belirlenmeye ¢alisildig1 i¢in bu ¢alisma 6nemlidir. Bu artis g6z
Oniine alindiginda, daha onceki ¢aligmalar (Baran, 2014), arastirmacilarin mobil cihazlarin 6gretmen egitimine
katkisin1 daha iyi anlamalari i¢in 6nemli katkilar saglamistir. Ancak, 6gretmen egitiminde mobil 6grenmenin
sistematik olarak g6zden gecirilmesine yonelik eksiklik vardir. Bu eksikligi gidermek igin bu ¢alisma, sistematik
inceleme ve bibliyometrik analiz kullanarak giincel bir inceleme sunarak mevcut literatiire katkida bulunmaktadir.
Calismanin sonuglari, 6gretmen egitiminde mobil 6grenmeyi kullanmak igin gerekli kaynaklarm nasil

saglanacagina karar vermede yardimci olabilir ve daha fazla arastirma ve uygulamay: desteklemeyi saglayabilir.

Bu arastirma, 6gretmen egitiminde mobil 6grenme egilimlerini incelemeyi amaglamaktadir ve sistematik inceleme
ve bibliyometrik analiz kullanilarak son ¢alismalarin nitel ve nicel analizi yapilmistir. Calisma, cografi dagilim ve
arastirma yontemini (arastirma deseni, drnekleme yontemi, drneklem grubu, érneklem biiyiikligii, veri toplama
araci ve veri analiz yontemi) sistematik bir inceleme ile incelemektedir. Ayrica bibliyometrik analiz ile, en ¢ok
kullanilan anahtar kelimeler, 6zet boliimlerinde en ¢ok kullanilan kelimeler, yayin yillari, yazarlar ve dergiler
acisindan g¢aligmalara genel bir bakis saglamay1 amaglamaktadir. Bu aragtirmada asagidaki arastirma sorularina

cevap aranmi StlI' .

e  Ogretmen egitiminde mobil dgrenmenin kullanimini igeren ¢alismalarda;

e  Cografi dagilim nasildir?
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e  Arastirma yontemlerine gbre dagilimlari nasildir?

e  En ¢ok kullanilan anahtar kelimeler ve 6zet bolumiinde en ¢ok yer alan kelimeler hangileridir?
e Yayin yili ve yazar sayist dagilimi nasildir?

e  En cok calisma yayinlayan yazarlarin dagilimi nasildir?

e En cok calisma yayinlayan dergilerin dagilimi nasildir?

Ydntem

Bu calismada sistematik inceleme ve bibliyometrik analiz kullanilmustir. Sistematik inceleme, belirli aragtirma
sorularini yanitlamak i¢in dnceden belirlenmis uygunluk kriterlerini karsilayan tim ampirik kanitlar1 bir araya
getirmeye calisir (Liberati ve digerleri, 2009). Mevcut ¢aligmada 27 PRISMA kriteri dikkate alinarak sistematik
bir inceleme yapilmistir (Liberati ve digerleri , 2009). Bibliyometrik analiz ise belirli gostergeleri dlcerek literatlr
taramasimnin degerlendirilmesini saglar (Thelwall, 2008) ve yayinlar1 6zetleyerek nicel bilgiler iiretir (Hung &
Zhang, 2012). Calismada kullanilan makaleler Web of Science (WOS) Core Collection veritabaninin Gelismis
Arama bolimiinde taranmustir. Tarama sonucunda 58 makale bu arastirma kapsaminda kullanilmistir. Arastirma
kapsaminda ulagilan makalelere yonelik icerik analizi yapilabilmesi i¢in ise “Yaym Smiflama Formu”

kullanilmustir.

Bulgular

Makaleler alt1 kitada 26 tilkede yapilmistir. En fazla aragtirma yapilan kita Asya olup, bunu Avrupa, Kuzey
Amerika Afrika, Avustralya ve Okyanusya takip etmektedir. Ayrica tilkeler arasinda en fazla arastirma yapilan
iilke Amerika Birlesik Devletleri olurken, onu Tiirkiye, Singapur, Ispanya ve Hong Kong izlemektedir. Mevcut
calismada, arastirma yontemleri nicel, nitel, karma ve diger olmak iizere dort temel kategoride smiflandirilmisgtir:
Nicel arastirma yontemleri en yaygin aragtirma yontemi olmakla birlikte bunu nitel aragtirmalar ve karma yontemli
aragtirmalar izlemektedir. Arastirmalarda en yaygin olarak kullanilan 6rnekleme yontemi amagli 6rnekleme
yontemidir. Sadece bir ¢alismada tabakali 6rnekleme kullanilmistir. Bununla birlikte bazi1 arastirmalarda hangi
ornekleme yonteminin kullanildigina yonelik bilgi verilmemistir. Yiiriitiilen aragtirmalar igerisinde en ¢ok calisilan
orneklem grubu 6gretmenler olmus, bunu 6gretmen adaylari izlemistir. Arastirmalarda veri toplama araci olarak
en ¢ok Olcekler kullanilmistir. Odak grup goriismesi ile yapilandirilmis, yar1 yapilandirilmis ve yapilandiriimamis
goriismeleri i¢eren bir goriisme, bir sonraki en yaygin kullanilan veri toplama aract olmustur. Kayit, video ve alan
notlar1 yoluyla yapilan gézlem ve goriis formu en ¢ok kullanilan {igilincii veri toplama araci olmus, bunu sirasiyla
dokiimanlar, alternatif degerlendirme araglar1 ve basari testleri izlemistir. Calismalar arasinda en ¢ok tercih edilen
analiz yontemi betimsel analiz olmustur. Bu analizi sirasiyla icerik analizi ve ¢ikarimsal analiz takip etmistir.
Bibliyometrik analiz sonuglarma gore en ¢ok kullanilan anahtar kelimeler sirasiyla mobil 6grenme, 6gretmen,
Ogretmen egitimi, Ogretmen mesleki gelisimi ve teknoloji entegrasyonu olmustur. Arastirmalarin Ozet
boéliimlerinde en ¢ok kullanilan kelime 6gretmen olurken, bunu ¢alisma, 6grenme, mobil 6grenme ve d6grenci takip
etmistir. Incelenen 58 makaleden 9'u tek yazarli olmakla birlikte yayinlanan makalelerin ¢ogu iki yazarli olarak
hazirlanmstir. Francisco J. Garcia-Pefialvo, José Carlos Sanchez-Prieto ve Susana Olmos-Miguelafez Ucer
makale ile en fazla makaleye sahipken, Evrim Baran yayinladig1 2 makaleye 141 atif ile en ¢ok atif alan yazardir.

Incelenen 58 makale 32 farkli dergide yayimlanmistir ve bunlardan 21'inde sadece bir makale yaymlanmistir. En
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fazla makaleye sahip ilk u¢ dergi British Journal of Educational Technology, Computers in Human Behavior ve
Computers & Education olmustur.

Tartisma ve Sonu¢

Onemli bir bakis agis1 sunan bu galismada, 6gretmen egitiminde mobil égrenme kullanimina yénelik giincel bir
analiz yapilmistir. Bu arastirma kapsamli amag ve arastirma sorulari, gesitli veri analiz yontemleri ve benzersiz
sonuglar dahil olmak tizere birgok agidan mobil 6grenmeye iliskin kapsamli bir bakis acis1 kazandirmistir. Bu
¢alisma, en giincel ¢alismalarin sonuglarindan yararlanmak i¢in hem sistematik inceleme hem de bibliyometrik
analizden yararlanmigtir. Cografi dagilim ve arastirma metodolojileri ile ilgili ¢aligmalar1 gézden gecirmek igin
sistematik bir inceleme yapilmistir. Bibliyometrik analiz, en ¢ok kullanilan anahtar kelimelere, 6zet boliimlerinde
en ¢ok kullanilan kelimelere, yayin yillarina, yazarlara ve dergilere iliskin egilimlere genel bir bakis saglamistir.
Bu caligma, giincel bir degerlendirme sunmus ve arastirmacilarin 6gretmen egitiminde mobil 6grenmenin Snemine
dair biitiinsel bir anlayis kazanmalar1 ve literatiirdeki arastirma bosluklarini anlamalari ig¢in faydali sonuglar

gOstermistir.

Bu aragtirmanin literatiire 6nemli katkilar saglamasmim yani sira gelecekteki arastirmacilarin dikkat etmesi gereken
bazi sinirliliklar da bulunmaktadir. Aragtirma kapsaminda 58 makale bu calismaya dahil edilmeye uygun
oldugundan, mobil grenmenin 6gretmen egitimine etkisine iliskin bakis agismin smirli oldugu ifade edilebilir.
Ogretmen egitiminde mobil 6grenmeye yapilacak katkilar konusunda daha fazla arastirma yapildikca ¢ok daha
onemli sonuglar elde edilecektir. Ayrica, ¢alisma kapsaminda SSCI kapsaminda taranan dergilerdeki Ingilizce
makaleler incelenmistir. Bu nedenle bildiriler, kitaplar, teknik raporlar ve tezler gibi diger belge tiirlerinde ve diger
dillerde yayinlanan caligmalar bu caligmanin kapsami disindadir. Mevcut calismada, bagimli ve bagimsiz
degiskenler, calismanin amaci, ¢alisma sonuclar1 ve egitim baglami gibi baz1 degiskenler analiz edilmemistir.
Gelecekteki caligmalar, mobil 6grenmeyi 6gretmen egitimine entegre etmek igin bu degiskenleri de dikkate alarak
alanyazindaki son egilimleri ve bosluklari ele alabilir. Bununla birlikte, bu bilgi birikimini genisletmek igin daha

fazla aragtirmaya ihtiyag¢ vardir.

Bu arastirmanin sonuglar1 dikkate alinmas1 gereken bazi bosluklar icermektedir. Ilk olarak, ¢alismalarin %79'u
nicel veya nitel arastirma tasarimlar1 kullanmistir. Karma yontemli arastirmalar biiyiik ve karmasik arastirma
sorularint yanitlamak i¢in uygun oldugundan, yalnizca bir yontemin kullanildig1 bir ¢alismada gozden kagabilecek
farkli goriis ve anlayislar1 ortaya ¢ikarmak icin gelecekteki aragtirmalar karma yontem arastirma tasarimina
odaklanabilirler (Johnson & Onwuegbuzie, 2004). Ikinci olarak, arastirmalarin ¢cogu &gretmenlerin inanglarimni,
tutumlarini, algilarmi ve kaygilarmi 6lgek ve goriismelerle ortaya ¢ikarmayr amaglamistir. Ancak siireg temelli
etkinliklerin Ogretmen egitimindeki etkisi bilinmemektedir. Ogretmenlerin kisisel gelisimlerini deneysel
caligmalarla gelistiren daha fazla mobil 6grenme calismasina ihtiyag¢ vardir. Bu, mobil teknoloji kullaniminin
nedenselliginin derinlemesine anlagilmasini saglayabilir ve ¢alisma sonuglarinin daha genellestirilmesine izin
verebilir (Crompton ve digerleri, 2016). Son olarak yapilan ¢alismalarda ABD ve Tirkiye gibi bazi iilkelerde
onemli sayida caligmanin yapildigi ortaya cikmistir. Mobil 6grenme ile ilgili daha derin kavrayislar
sunabileceginden, Ogretmen egitimi iizerinde etkisi olabilecek farkli degiskenleri (Ornegin, ders tasarmmu,
Ogretmen Ozellikleri ve davramist ve Ogretim yaklagimi) dikkate alarak farkli kiiltiirleri igeren planlamalar

yapilmasi gelecekteki ¢aligmalar igin faydali olabilir.
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