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Abstract The aim of this study is to investigate the
attitudes of prospective mathematics teachers towards
mobile learning based on different variables and examine
their opinions on this subject. This study used an
exploratory design, which is a mixed design involving the
analysis of qualitative and quantitative data collected
together. The participants, which consisted of 181
prospective teachers, were selected by convenient
sampling. The study was performed with a mixed method
in which both qualitative and quantitative data were
collected and analyzed together. The quantitative data of
this study were collected by a mobile learning attitude scale,
while the qualitative data were collected via a
semi-structured interview form. Independent samples t-test
was used to analyze the quantitative data, while content
analysis was used on the qualitative data. As a result of the
study, it was found that the attitudes of the prospective
teachers towards mobile learning were on a medium-level
both in the general total and sub-factor (freedom,
advantages, practicality and limitations) scores, and the
attitudes of the male participants were higher than those of
the female participants. On the other hand, it was found
that the prospective mathematics teachers had positive
views on mobile learning, most stated that this type of
learning has advantages and disadvantages and it may be
used in extracurricular environments and increases course
success, but it is not economical.

Keywords Attitude, Gender, Mathematics Education,
Mobile Learning, Prospective Mathematics Teachers

1. Introduction

Very fast development of mobile technologies
introduced the concept of being “mobile=moving” into our

lives, and with the help of mobile technologies that have
been developed since the 2000s, mobile learning emerged
as anew concept in education [7]. The concept of “mobile”
which became prevalent with communication technologies
is used along with meanings of wireless communication,
mobility and portability. A fundamental principle of
mobile learning depends on the mobility of learners. It is an
active process of establishing knowledge through practice,
and embracing learning that occurs within informal
settings such as work [52]. Education activities carried out
with mobile communication devices are called mobile
learning [26]. Mobile learning is not only learning that is
based on the use mobile devices but also learning that is
mediated across multiple contexts using portable mobile
devices [40]. Mobile learning is a ‘‘new paradigm’’ that
ensures another form of electronic learning [38]. Mobile
learning complements a constructivist, learner-centered
approach because it is personal, socially networked, and
contextual with the locus of control residing with the
learner [27]. Mobile learning does not consist only of
activities with learning purposes, but it also covers
practices that were not particularly designed for learning
but may be used for learning. The advantage of 24/7
mobility and access to cellular/wireless network
connections provided by mobile devices supports life-long
learning by individuals. The individual is able to access
different environments in various segments of life without
spending additional effort, and therefore, mobile learning
leads to the emergence of a new learning mobility [63].
Mobile learning has some benefits such as learning new
things while on the move, using time effectively and
efficiently while waiting, and answering questions fast [26].
With the help of mobile devices, students can access the
much-needed educational information related to their
learning, both from within the classroom and outside the
classroom [42].

Mobile learning is a popular research area that attracts



Universal Journal of Educational Research 6(8): 1784-1794, 2018

many researchers to investigate this learning strategy,
study its impacts on students and educators, and develop
the required infrastructure [4, 21, 34]. Mobile learning is
also called m-learning. Mobile learning was derived from
the rapid development in mobile devices, computer
technologies, wireless technologies, and it became one of
the items in the agenda of the field of education and
instruction. Park [47], Aderinoye, Ojokheta, and Olojede
[1] defined mobile learning as the use of mobile or wireless
devices for the aim of learning while on the move. Also,
with the use of mobile devices, learners can learn anywhere
and at any time. On the other hand, Traxler [58] defined
mobile learning as wireless and digital devices and
technologies, usually produced for the public, used by a
learner as he or she participates in higher education.
Mobile learning complements a  constructivist,
learner-centered approach because it is personal, socially
networked, and contextual with the locus of control
residing with the learner [27].

Attitude is a key variable that affects using mobile
learning in educational environment. Attitude is a way of
preliminary thinking that includes emotions and beliefs
regarding an individual’s assumptions about the world,
expectations from other people, values and viewpoints, and
what they need to approach or avoid [35]. In other words,
attitude is a complex mental state involving beliefs and
feelings [22]. Attitudes are gained through time and they
are hard to change. Attitudes are related to the advantages
of mobile learning, limitations, practicality and freedom
[13]. Considering that attitude is a strong predictor of intent
based on previous studies, attitude is an important factor in
revealing intent towards usage of mobile learning [28].

Mobile technologies are considered to be no exception
due to their numerous instructional features and ability to
supply access to learning anywhere. Due to the increased
ubiquity and instructional features of mobile technologies,
mobile learning has become “one of the key current trends
of educational applications for new technologies. Mobile
technologies in our learning environments are nowadays
seen widely as increasingly ubiquitous in the society,
particularly with youth [53]. Through the appropriate use
of technologies in a math classroom, students can learn
more effectively, and learning of students is enhanced on a
deeper level [49, 61]. Mobile learning has acquired
popularity among students and educators for performing
daily tasks in a more flexible and comfortable style.
Diverse universities worldwide enforced mobile learning
for delivering learning anytime and anywhere in different
ways [4]. On the other hand, the subject of the relationship
between gender differences and mobile learning has been
an important matter within the discussion on educational
technology in higher education campuses. In a broader
context, gender is considered a principle, to clarify the
inequalities and identities in our society [39]. It is stated
that gender differences in the learners’ perceptions toward
educational technology should be considered in developing,
delivering, and applying educational technology [30]. In
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the background of computer technologies, the literature
recognizes that gender is an element for understanding the
differences in user perceptions and attitudes toward
technology adoption; especially for learning purposes [39].
For this reason, understanding how gender differences
effect the learning adoption is a serious matter on a mobile
learning attitude. Additionally, with the rapid advancement
of technology, students of many universities in the last
decade are taking Turkish Language, History of Atatiirk’s
Principles and Reforms and English Language courses via
distant education in synchronous and asynchronous ways.
Students are able to access the distant education system via
tablets, smartphones and desktop computers whenever and
wherever they want. Students who are receiving education
in this context are able to utilize the advantages mobile
learning to a great extent. This way, they may reach
information about general status of the courses they take,
their grade points, assignments, attendance records,
registration processes, announcements and various
documents they may need (student certificate, excuse
forms, examination retake forms, etc.) using mobile
devices.

Prospective teachers are needed to not only demonstrate
advanced skills of technology usage, but also use these
technologies on optimal levels of efficiency in
teaching-learning processes [25]. By the means of classes
that prioritize improving usage of developed information
technologies and various materials required for instruction,
it was aimed for prospective teachers to recognize and
utilize various technologies such as computers, the internet,
multimedia, television, video and projectors. This way,
teachers of the future were projected to have the quality to
know about technology and utilize it in instruction in an
effective and efficient way The Council of Higher
Education [59]. Technology usage has rapidly improved
from the past to the present in the field of mathematics
instruction, too. It may be argued that this is one of the top
areas of education where education technologies are
adopted and utilized the fastest. This is because national
and international organizations and institutions encourage
the usage of technology [46]. The National Council of
Teachers of Mathematics [44] defended the idea that
technology is crucial in learning and teaching mathematics,
it influences learning mathematics and increases students’
learning. Technology is a tool that should enhance student
learning and achievement. The results of studies showed
that technology has a positive effect on students’ math
achievements [20, 43] or that technology has no impact on
student achievements [45].

The national and international literatures in the last
decade include various studies conducted on mobile
learning. In a content analysis study, it was reported that
postgraduate dissertations prepared in Turkey between
2005 and 2015 investigated the effects of mobile learning
on academic success most frequently, this topic was
followed by attitudes towards mobile learning, and these
studies mostly worked with university students as their
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sample [54]. For example, in a study conducted for
measuring the attitudes and perceptions of students on the
effectiveness of mobile learning, it was demonstrated that
mobile learning would be a suitable method for students on
undergraduate and postgraduate levels [5]. In some studies,
it was reported that university students had positive
perceptions on mobile learning, they adopted this type of
learning, it was an effective method of learning, and they
wanted to use it in their classes [36, 63]. A study with
Korean university students showed that one of the most
important factors that predicted mobile learning by
students was the attitude towards mobile learning [48]. On
the other hand, some studies stated that mobile learning
may have potential negative effects based on wrong
designs of learning or lack of sufficient support for learning
[15, 55] and the perception levels of university students
were low towards mobile learning [57].

Mobile learning has become an important educational
technology component in higher education [4]. This
learning, which has the potential to become one of the
effective methods towards higher education in the future, is
an approach whose contribution is increasingly higher in
instruction-learning processes that are adopted more
frequently than traditional instruction methods and will
inevitable be integrated in educational settings. Therefore,
it is seen as a significant necessity to determine the
attitudes of prospective teachers towards mobile learning
and discuss their opinions on this matter in detail. This way,
it is possible to determine whether prospective teachers
adopted mobile learning or not, whether they are ready to
use it or not, and their strong and weak aspects regarding
mobile learning. In this context, the general purpose of our
study is to investigate the attitudes of prospective
mathematics teachers towards mobile learning and learn
about their opinions on this matter. Therefore, our research
seeks to answer the following research questions:

1. What is the level of prospective mathematics teachers’
attitudes towards mobile learning?

2. Is there any significant difference among prospective
mathematics teachers’ attitudes towards mobile learning in
terms of gender?

3. Is there any significant difference among prospective
mathematics teachers’ attitudes towards mobile learning
based on ownership of a tablet computer?

4. What are the views of prospective mathematics
teachers on mobile learning? Do these views differ based
on different variables?

2. Method

Research Design

The study used an exploratory design, which is a mixed
design involving the analysis of qualitative and
quantitative data collected together. Mixed methods
combine quantitative and qualitative research methods in a

study that has one or more stages. They allow better
understanding of the research question than in the case of a
single method design [8]. This study employed a mixed
method due to the expectation that understanding,
answering and reporting the results of the research question
would have shortcomings if a single qualitative or
quantitative method was used by itself. In explanatory
design, quantitative data are collected and analyzed; then,
qualitative data are collected and analyzed for quantitative
data to be complemented and refined [11]. As this study
collected both quantitative and qualitative data, an
explanatory mixed design is a suitable research method to
investigate the attitudes of prospective mathematics
teachers and collect their views on this matter.

Participants

The participants of the study consisted of 181
prospective mathematics teachers selected by convenient
sampling who were enrolled at the department of
mathematics and science education and instruction at the
faculty of education of a state university located in the
Southeastern Anatolia Region in Turkey during the
academic year of 2016-2017. Among the 181 participants,
117 were female and 64 were male, and their ages differed
in the range of 18-26. Convenient sampling method; time,
money, and the available frequencies for the workforce are
casily accessible and united [11]. In addition, ordered
quantitative-qualitative technique is the most widely used
technique in the literature. In many studies carried out with
this technique, the last sample used in the quantitative step
is used as a determinant for selecting the sample in the later
qualitative step [32]. After the sample determined in the
quantitative stage was determined, the sub-sample for the
qualitative stage was formed by the convenient sampling
method and Semi-Structured Interview Form was applied
to 20 people.

Data Collection Tools

In the study was used a mobile learning attitude scale to
collect quantitative data, and a semi-structured interview
form to collect qualitative data.

The Mobile Learning Attitude Scale: This was developed
by Celik [13] with the purpose of determining the attitudes
of university students towards mobile learning. The scale
consists of a 5-point Likert-type format, and 21 items
including 16 positive and 5 negative ones. The variance
explained by the four factors in the scale (advantages,
limitations, practicality and freedom) is 51.6%. The
Cronbach’s Alpha reliability coefficient of the scale used
in this study was calculated as 0.80. This value shows that
the scale is reliable [31]. The items on the scale were coded
as 1 for “absolutely disagree”, 2 for “disagree”, 3 for
“undecided”, 4 for “agree” and 5 for “absolutely agree”.
The maximum score that may be obtained from the scale is
105, while the minimum is 21.
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The Semi-Structured Interview Form: This form was
developed by the researchers following the comprehensive
literature review with the purpose of recording the opinions
of the participants regarding mobile learning. The form
contains questions that allow participants to openly express
their opinions on mobile learning. Expert opinions were
sought with the aim of confirming the adequacy of these
questions by consulting three people who are experts in
their fields (measurement-assessment, computer education,
mathematics education). Necessary adjustments were
made in line with the feedbacks, and the form consisting of
7 open-ended questions took its final form. The questions
in the form are related to the effects of mobile learning on
academic success, its psychological, pedagogic and
technical limitations, its economic dimension, and basic
skills and talents students should hold in a mobile learning
environment. In order to calculate the reliability to form,
Semi-Structured Interview Form questions were evaluated
by field experts and scored by two field education
specialists. In order to evaluate the reliability between the
scorers, the Kappa (Inter-Scorer Cohesion) coefficient was
calculated. The wvalue calculated for the required
evaluations is 0.86 ([Kappa]> 0.75), which is the result of
compliance.

After the sample was identified in the study, the mobile
learning attitude scale and the interview form were applied
to prospective mathematics teachers, respectively. The
applications were made by the relevant researchers with
necessary explanations. For the scale and interview form,
the mathematics teacher candidates were given one hour to
complete the process.

Data Analysis

The analysis of the data was followed in two parts, due
to consideration of the qualitative and quantitative
dimensions of the study. The data collected for the
quantitative dimension of the study were analyzed using
the SPSS 21.0 package software, and the study utilized
descriptive statistics, t-test and one-way analysis of
variance techniques. In order to make the interpretation of
the obtained scores easier, the total score obtained from the
mobile learning attitude scale was divided by the total
number of items, and the scores of the sub-scales were
divided into the number of items in the sub-scales, and the
results were therefore converted into averages in the range
of 1-5. The mobile learning attitude levels of the
participants were classified as low attitude, medium
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attitude and high attitude levels by considering the mean
score obtained in the scale, standard deviation, and
minimum and maximum scores that can be obtained from
the scale. As the mobile learning attitude scores were
calculated based on a 5-point Likert-type scale, the
expected score range was 1.00-5.00. Accordingly, the
levels of mobile learning attitudes were determined as low
in the range of 1.00-2.33, as medium in the range of
2.34-3.67, and high in the range of 3.68-5.00. In the
qualitative dimension of the study, semi-structured
interviews were conducted with the aim of learning about
the opinions of 13 prospective teachers on mobile learning,
and the data collected from the interviews were included in
content analysis. One of the most frequently used methods
in the analysis of qualitative data is content analysis. This
method aims to make systematic and objective inferences
on data (generally text) and impartially determine the
particular characteristics (classes or categories) of the data
[23]. The data that were coded and organized beforehand
for content analysis was coded into an MS Excel sheet and
reviewed to reach a general overview. For each open-ended
question in the form, the data were divided into meaningful
sections and it was aimed to make sense of them
conceptually. The sections that constituted meaningful
wholes within themselves were coded, similarities and
differences between the codes were examined, and a theme
name was assigned to the codes related to each other. The
interrelations of the codes in the themes were then
interpreted by explanation, and causality relationships
were investigated with the help of the literature and direct
quotes.

3. Results

Results on the Quantitative Dimension of the Study

The study investigated the general distribution of the
attitudes of prospective teachers towards mobile learning
and sub-factors (advantages, limitations, practicality and
freedom) of these attitudes. Additionally, quantitative
findings were examined for the comparison of the attitudes
towards mobile learning and their sub-factors in terms of
gender and ownership of a tablet computer.

The descriptive statistics and attitude levels regarding
the mobile learning attitudes of the prospective teachers
and sub-factors are given in Table 1.

Table 1. General distribution of mobile learning attitudes and sub-factors
Factors N Min Max Skewness Kurtosis i Fs Attitude Level
Advantages 181 1 5 0.62 0.59 3.41 ?0472 Medium
Limitations 181 1 5 0.04 0.10 3.06 ?072 Medium
Practicality 181 1 5 0.45 0.34 3.2340.85 Medium
Freedom 181 1 5 0.72 0.34 3.4640.78 Medium
General Total 181 1 5 0.66 0.52 3.29 ?0452 Medium
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According to Table 1, the mean general attitude score of the prospective teachers was 3.29 with a standard deviation of
0.52. On the other hand, the mean values of the sub-factors of the scale were found in, from the highest to the lowest,
freedom (3.46), advantages (3.41), practicality (3.23) and limitation (3.06). Additionally, the attitudes of the prospective
teachers were on a medium level in both the general total of the scale and its sub-factors (freedom, advantages, practicality

and limitations).

The study used independent-samples t-test to determine whether the mobile learning attitudes and sub-factors of the
prospective teachers differed based on gender. Table 2 shows the findings regarding the analysis

Table 2. t-test results for mobile learning attitudes based on gender
Factors Gender N E S.S sd t.

Female 117 3.42 0.68

Advantages 179 0.30
Male 64 3.38 0.80
Female 117 2.97 0.68

Limitations 179 2.33%
Male 64 3.23 0.75
Female 117 3.25 0.80

Practicality 179 0.44
Male 64 3.20 0.94
Female 117 3.51 0.71

Freedom 179 1.03
Male 64 3.38 0.89
Female 117 3.29 0.48

Total 179 0.14
Male 64 3.30 0.60

*: p<0.05

Table 2 shows that male prospective teachers generally had higher mean scores of mobile learning attitudes (3.30) than
female prospective teachers (3.29), while this difference was not significant. It was also found that the mean scores of the
male prospective teachers in the sub-factors of advantages (3.42), practicality (3.25) and freedom (3.51) were higher than
their mean score in the limitations sub-factor (3.23), while the difference was not significant.

Independent samples t-test was used to determine whether mobile learning attitudes and sub-factors of the
prospective teachers differed based on their ownership of a tablet computer. The findings are presented in Table 3.

Table 3. T-test results for mobile learning attitudes based on ownership of a tablet computer

Factor Tablet Ownership N E S.S sd t.

Yes 54 3.44 0.82

Advantage 179 0.41
No 127 3.39 0.67
Yes 54 2.93 0.68

Limitations 179 1.59
No 127 3.12 0.73
Yes 54 3.35 0.92

Practicality 179 1.16
No 127 3.19 0.82
Yes 54 3.50 0.88

Freedom 179 0.45
No 127 3.45 0.73
Yes 54 3.31 0.59

Total 179 0.25
No 127 3.29 0.49

According to Table 3, in general, the prospective
teachers who did not have tablet computers had a lower
mean score (3.29) than those who had tablet computers
(3.31), but the difference was not significant. Additionally,
the mean scores of the prospective teachers who had tablet
computers were higher than those without tablet computers
in the sub-factors of advantages (3.34), practicality (3.35)
and freedom (3.50). However, their mean score in the
sub-factor of limitations (2.93) was found lower than that
of the participants without tablet computers (3.12).

Results on the Qualitative Dimension of the Study

The data in the qualitative dimension of the study were
collected by the application of the semi-structured
interview form with the aim of learning about their
opinions and thoughts on mobile learning in detail.
General tendencies in the responses of the prospective
teachers were presented in a descriptive way. The names
of the prospective teachers were replaced with TI,
T2,...,T13 to be in compliance with scientific ethics rules.
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20 prospective teachers responded to the question
“what are your opinions on the advantages and
disadvantages provided to the students by usage of mobile
devices in the classroom?” As a response to this question,
23.1% of the participants thought mobile learning
provided advantages, 15.4% thought it provided
disadvantages, and 61.5% thought it provided both
advantages and disadvantages. The opinions of some of
the prospective teachers who responded to this question
were as the following;

T2: “I think it is beneficial in terms of materials and
videos suitable for the course of the class, but it
makes the student lazier.”

T4: “It is advantageous in terms of practicality. It is
disadvantageous as it is distracting.”

T5: “It is advantageous as it increases the motivation
of the student for the class.”

T16: “They would not listen to the class. There is
addiction for the mobile learning device.”

Based on these opinions of the prospective teachers, it
may be suggested that usage of mobile devices in the
classroom has both advantages and disadvantages, but it is
more advantageous to use mobile learning devices in
mathematics classes.

13 prospective teachers responded to the question
“what are your feelings and thoughts about the practicality
of mobile devices for learning environments?” 76.9% of
the participants thought they are practical, 15.4% thought
they are impractical, and 7.7% thought they are practical
in some cases while being impractical in others. The
opinions of some of the prospective teachers were as the
following:

T4: “They are very fine tools to reach substantial
amounts of information. I think they are beneficial for
learning.”

T15: “They are practical because one can reach
information very quickly. They are very suitable for
classroom usage.”

T6: “They are practical and modern. They provide
practicality.”

The opinions provided above suggest that most of the
prospective teachers thought mobile devices are practical
instructional tools in learning environments.

12 prospective teachers responded to the question “what
are your thoughts about the economic dimensions of
mobile learning?” and one person did not respond. 23.1%
of the participants stated that mobile learning is
economical, 46.2% said it is not economical, 15.4% said it
is economical in terms of time, and 7.7% said it is
economical in terms of money. Some of the opinions on the
economic dimension of mobile learning were as the
following:

T1: “It is not economical in terms of money, but it is
economical in terms of time.”
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T3: “It saves time. Mobile devices have high cost.
They are expensive in the economic sense.”

T14: “It has economic limitations. This is because not
every student has technological devices.”

These comments may suggest that the prospective
teachers thought mobile learning is not economical due to
the costs of mobile devices.

11 prospective teachers responded to the question
“what are your thoughts about usage of mobile devices for
learning purposes outside the classroom?” and 2 people
did not respond. 69.2% of the participants stated that
mobile learning may be used in extracurricular settings,
while 15.4% said it may not. Some examples of the
opinions of the prospective teachers were as the
following:

T5: “For example, I follow the classes I miss on
YouTube. Therefore, it provides alternative
learning.”

T13: “As it is used outside the classroom, it provides
the opportunity to repeat the parts that are not
understood in the classroom.”

T9: “I think usage of mobile devices in our daily lives
is easy and good.”

These comments suggest that the prospective teachers
thought learning activities may be carried out outside the
classroom with the prevalence and popularity of mobile
devices in our lives.

12 prospective teachers responded to the question
“what would you like to say about the basic skills and
talents (e.g. studying individually, individual desire to
learn, attention, motivation and research skills) mobile
learners should have?” and 1 person did not respond.
84.6% of the prospective teachers stated that learners in a
mobile learning environment should have basic skills and
talents, while 7.7% said there is no such necessity. Some
opinions regarding this issue are given below.

T2: “If the student likes to follow classes on a tablet
and learns better, it is very useful. Every student has
different ways of learning.”

T4: “Mobile learners must definitely have an
individual desire to learn.”

T5: “Mobile learners should have high motivation
and no interest in other things (such as games, etc.).”

These suggest that the prospective teachers thought
mobile learners should have characteristics such as
individual studying, individual desire to learn attention,
motivation and research skills.

13 prospective teachers responded to the question
“what sort of relationship do you think exists between
mobile learning and academic success?” 53.8% of the
participants stated that there is a positive relationship
between mobile learning and academic success, 30.8% said
there is a negative relationship, and 15.4% stated that there
is no relationship.
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T5: “In my opinion, mobile learning and academic
success are inversely proportionate. It is easier to get
lost in external factors with mobile learning;
therefore, it reduces academic success.”

T6: “It becomes useful in the correct way and in
compliance with its purpose.”

T13: “Itincreases academic success.’

’

According to these results, most of the prospective
teachers thought that mobile learning increases academic
success.

Finally, 8 prospective teachers responded to the
question “what are your opinions on the psychological,
pedagogic and technical limitations that pose a problem in
mobile learning?”” and 5 people did not respond.

T16: “Phone addiction should be minimized. Phones
should be allowed only for a certain time.”

T19: “It is harmful in terms of addiction to mobile
devices.”

T5: “A person should use mobile devices in
compliance with its purpose when they will learn
from them.”

46.2% of the participants who responded stated that
mobile learning has psychological, pedagogic and
technical limitations, while 15.4% did not see these issues
as limitations.

4. Conclusions, Discussion and
Recommendations

Mobile learning is one of the popular instruction
approaches of the 21st century, and it is increasingly
becoming inevitable that it will be integrated into
educational settings. Therefore, it is needed that
prospective teachers gain awareness regarding mobile
learning, their attitude and behavior dimensions are
revealed, and their opinions are collected on this issue. This
study presented the general attitudes of prospective
mathematics teachers towards mobile learning, and their
attitudes towards the sub-factors of advantages, limitations,
practicality and freedom of this type of learning.
Additionally, the changes in the mobile learning attitudes
and sub-factors based on gender and ownership of a tablet
computer were investigated, and then, the participants’
opinions on the issue were collected. In this context, the
prospective mathematics teachers were given the mobile
learning attitude scale and the semi-structured interview
form. The quantitative and qualitative data were analyzed.

Recently, some studies in the field of mobile learning
indicated that the attitudes of students towards mobile
learning are high [19, 24, 37] while others indicated low
levels [57]. Mobile learning is a new educational tool. This
study found that the mobile learning attitudes of the
prospective teachers were on a medium level both in terms
of the general total and the sub-factors (freedom,

advantages, practicality and limitations). This may have
been caused by the prospective teachers not seeing
themselves adequate in terms of techno-pedagogic and
practical richness of knowledge on integration of mobile
learning into learning environments. Besides, the
medium-level attitudes of the participants in the study may
be explained by their lack of usage of mobile learning in
classes for education purposes, their preference of using
mobile devices for entertainment and connection to social
networks and their lack of experience in this matter. This
result supports the results of studies in the literature that
showed that the mobile learning attitudes of prospective
teachers are on a medium level [29, 63]. Additionally,
studies showed that most of the university students
embraced usage of mobile devices in education and
training processes [5, 18, 39, 63] and therefore mobile
learning, and found it important and useful.

Mobile learning brought improvement and numerous
changes to the educational environment and impressed all
its parts. In this study, it was found that the attitudes of the
prospective teachers towards the mean value of the
sub-factor of “freedom” were higher than those towards the
sub-factors of  “advantages”, “practicality” and
“limitations”. In mobile learning, students’ ability to start
the learning process independently of time and place and
join the process and interfere with it whenever they want, is
important in terms of freedom. Moreover, mobile learning
has opportunities to repeat the classes students missed or
could not follow, and it provides possibility of quick
feedback. Using mobile technology for educational
purposes such as content delivery, sharing information and
files, communication and collaboration has been evident
and it has demonstrated tremendous benefits for students
and instructors. Mobile technology, in general, has altered
our pace of life in terms of receiving and distributing
information, social and educational communication,
interaction and many other aspects [3]. Additionally,
mobile technology utilizes modern tools such as tablet
computers, laptops and smartphones to support learning.
Colazzo et al. [16] stated that learning and teaching
activities are possible in a mobile learning environment
with appropriate and correct mobile devices or settings. In
addition to this, ease of carrying mobile tools, access to
information and features that allow easy access and
personalization may create “advantages” and “practicality”
for the concept of “freedom” in mobile learning. The
finding in our study that the levels of attitudes were
medium in the sub-factors of “freedom”, “advantages” and
“practicality”, may be related to these issues. The findings
in the literature agree with our results. For example,
Al-Emran et al. [4] revealed significant differences among
university students' attitudes in terms of their smartphone
ownership where the differences were in favor of both
devices (smartphone and tablet), i.e. student “learners”
who had both devices and familiarity with mobile
technology were more positive towards the use of such
technology in learning than the others. Furthermore, Agca



Universal Journal of Educational Research 6(8): 1784-1794, 2018

and Bagci [2] indicated that the unique qualities of mobile
tools such as accessibility, personalization and portability
are important contributors to learning activities.

It may be argued that the mobile learning attitudes of
prospective teachers are on a medium level because mobile
learning is not prevalent, there is lack of easy access to
mobile technologies, mobile learning cannot be completely
integrated into the curriculum, and prospective teachers do
not see themselves as adequate in terms of
techno-pedagogic field skills in adopting mobile learning
in learning environments. Furthermore, limitations of
mobile learning include the fact that not every student
owns some technological tools that are integrated with
mobile learning (tablet, smartphone, laptop, etc.), low
skills of students in using these or high cost requirements,
as well as that they do not have access to suitable software.
The finding in the study that the “limitations” sub-factor
had a medium-level attitude may be explained by this issue,
in addition to the opinions of students that they can
overcome these limitations despite the potential problems
mentioned above. There are very few studies that showed
obstacles with negative views on mobile learning. For
example, Alfarani [6] stated that mobile learning has the
potential to improve collaboration among students.
However, she recorded some obstacles (resistance to
change, social culture) which had negative effects on
mobile learning acceptance. In another study by Cuhadar
[17] on prospective teachers, it was stated that integration
of tablet computers into educational settings is affected
negatively by lack of hardware and software. Additionally,
Agca and Bagci [2] reported that motivation of students is
lowered due to issues such as slow performance of some
mobile tools in mobile learning environments, and limited
or non-existent internet access. The reasons in question
may lead to limitations for mobile learning. These may
have played a role in our study’s finding that the attitude
toward the “limitations” sub-factor was medium-level.

Results of studies on the effects of gender on mobile
learning vary. Difference in gender is an important factor
that should be accounted for in mobile learning
environments. In other words, it is rational to argue that
male and female students have different perceptions
towards mobile learning environments [39]. An important
finding of this study was that the mobile learning attitudes
of the male students were higher than those of the female
students, but the difference was not significant. This result
agrees with those of other studies in the literature [36, 39,
63, 62], while some other studies reported the opposite [4,
33]. On the other hand, again in this study, it was found that
the attitudes of male students towards the advantages,
practicality and freedom sub-factors of the scale were
higher than those towards the limitations sub-factor, but
not significantly higher. This may be explained by that the
skills of female prospective teachers towards taking notes,
studying in a planned and systematic way and their interest
towards mobile learning were higher than their male
counterparts.
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It is impossible to think that mobile learning will be
achieved without using technological tools. In addition to
mobile phones, notebook and desktop computers, tablet
computers are also tools that are indispensable in mobile
learning. This study reached the conclusion that the
prospective teachers who had tablet computers had higher
mobile learning attitude scores than those who did not have
tablet computers. Prevalence of mobile learning
environments is dependent on adoption of relevant
technologies by students who will receive education in
these environments [41] and their ability to use these
technologies. These results of the study may have been
caused by the participants who had tablet computers using
mobile devices, having more experience in mobile learning
and adopting these technologies. It may be argued that
tablet computers’ characteristics such as easy portability
and independence from location were effective on the
result that the attitudes of the prospective teachers towards
the advantages, practicality and freedom sub-factors of
mobile learning were higher. Integration of technological
tools and devices such as tablet computers, smartphones
and interactive boards into learning environments,
increasing the number of users of these and sufficiency of
the techno-pedagogic field on this issue may play a
significant role in development of positive attitudes in
prospective teachers. Preparation of mobile learning
environments for prospective teachers and provision of
computer usage opportunities lead to increases in their
knowledge and skills of tablet computer usage [26]. In this
study, the attitudes of the prospective teachers who had
tablet computers were found higher in the sub-factors of
advantages, practicality and freedom in comparison to
those who did not have tablet computers. On the other hand,
their attitudes towards the limitations sub-factor were
lower in comparison to those who did not have tablet
computers. Aydemir, Kiiciik and Karaman [9] reported that
tablet computers make the distant education process easier,
and applications increase the elasticity of time and location.
Nevertheless, it was reported that utilization of the
advantages of mobile learning to an advanced extent
cannot be possible only by having the skills to use a
portable device [60].

Studies in the literature that investigated opinions
towards mobile learning showed that prospective teachers
have positive opinions on mobile learning [12, 56, 63].
Similarly, in another study, most of the students thought
that usage of mobile learning in the process of instruction
and learning is necessary, and mobile learning is important
and useful [18]. This study found that prospective teachers
supported the idea that usage of mobile devices in the
classroom is advantageous and practical in learning
environments. The reason for this result may be that mobile
devices appeal to more than one sense and they increase
students’ motivation as they attract them. This opinion of
the participants may be explained by developing
technological opportunities, as well as possibility of
implementing mobile technologies anywhere and anytime.
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In their study, Agca and Bagc1 [2] reached the conclusion
that mobile devices help learners reach information in the
fastest and most effective way. Likewise, Saran, Seferoglu
and Cagiltay [51] reported in interviews with students that
education-oriented usage of the interactivity and
portability characteristics of mobile phones created
advantages for students. Similarly, Rismark et al. [50]
stated that the opportunity to reach mobile devices on
demand has advantages. In the study by Ozgen and Bindak
[46], a large majority of the students stated that tools such
as boards, books made the process of learning mathematics
easier, but positive opinions on tools such as computers,
projectors, and calculators were less frequent.

Furthermore, in this study, it was found that prospective
teachers thought mobile learning may be used outside the
classroom for education purposes and it increases
academic success. This result supports the quantitative
findings. Bozkurt [10] reported that learners may be
provided support services with mobile devices and
applications; there is an opportunity to access learning
materials via digital books or networks; the process of
learning, learning resources, and opportunities and
experiences of learning are enriched this way, and
opportunities are provided for the act of learning to
continue without interruptions. This agrees with the
findings of this study on the reasons of prospective
teachers for using mobile learning, which provides
opportunity to access information fast and easily, in
educational activities, and reasons for their opinion that it
increases academic success. Likewise, in this study, it was
stated by the participants that mobile learners should have
basic skills and talents such as studying individually,
individual desire to learn, attention, motivation and
research skills. Again, the participants thought that mobile
learning increases academic success despite the
psychological, pedagogic and technical limitations that
pose problems in mobile learning. Celik [14] observed that
students were sidetracked, and they lost their motivation
for the class because some mobile devices were slow and
there were occasional issues such as not being able to
connect to the wireless network. In the same study, it was
reported that mobile device usage raised curiosity in users
despite these problems, motivated them positively in the
process of learning words, and helped make the class more
interesting.

It is considered that mobile learning attitudes of students
are affected by various factors such as smartphones,
desktop computers, tablet computer and laptop ownership,
gender, internet access, experience in and purpose of
mobile technology usage and academic success. The
limitations of this study include the consideration of gender
and tablet computer ownership only, among other factors.
Additionally, the study included prospective mathematics
teachers that were enrolled in one university and their
mobile learning attitudes and related opinions were
collected using an attitude scale and an interview form.
Researchers who will conduct a study on mobile learning

attitudes may be recommended to additionally include
prospective mathematics teachers of other universities, and
prospective teachers from other disciplines. Moreover, it
may be recommended that researchers use different
sampling approaches and data collection tools, and in
addition to the variables of gender and tablet computer
ownership, they investigate other factors such as
smartphone or laptop ownership, purpose of usage for
these, internet access and sufficiency in the
techno-pedagogic field.
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