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ABSTRACT

Nowadays people use mobile devices in different ways to make a
profit. In this paper we present a literature review to know the use
of the mobile devices as a learning tool, the factors that influence
their use, and the advantages and disadvantages of the use of
mobile applications that strengthen learning. Researchers seek to
dispel doubts about the possibility of choosing mobile devices as
tools for learning. As a result of this study it was found that the
factors that influence the adoption of these tools are relevant, the
advantages are really beneficial, and that students’ academic
performance can increase relatively.

CCS Concepts

*Applied computing—Education—E-learning

Keywords
M-learning; Learning; Digital education; Mobile device.

1. INTRODUCTION

Taking advantage of the information technologies and the
opportunities they offer have led to the creation of new learning
spaces. E-learning in the teaching/learning process has been
introduced progressively at different levels of educational
institutions over the years [1]. Students’ use and acceptance of the
new technologies have been made -easier because mobile
technology forms part of integrated into their daily lives [2]. E-
learning provide a great support for students’ independent
knowledge acquisition [3]. However, in the education field its
implementation is still complex since it requires a great deal of
knowledge [4].

The introduction of mobile technology led to new ways of
teaching, using devices called m-learning. M-learning emerged as
an educational method that facilitated knowledge construction,
problem solving and the development of several skills or abilities
autonomously and ubiquituously, thanks to portable mobile
devices [5].

There are four important steps to consider in order to support m-
learning in traditional learning environments, and for students to
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assimilate these tools: be motivated to register for an e-course;
participate and complete course; transfer and initiate change;
sustain change, where the experience is generally positive for the
students [6].

Activities that are considered motivating should include three
elements: competence, autonomy and context [7]. Furthermore, a
number of students may understand better through games, in
which factors that influence learning are design and applications
that are easy to use [8].

In this way, mobile devices can be used to reinforce or introduce
students to learning a language [9]. M-learning, which allows
teachers and students to present work in a timely manner, using
technological devices such as tablets or smartphones, could be
used to achieve this. These devices have changed the nature of
higher education and are a significant part of the actual education
process to create opportunities and challenges for students [10]. In
digital learning systems, quality is a relevant factor to meet
students’ needs and requirements as well as to prevent failure in
implementing them [11].

M-learning has great potential because it allows to tailor a study
plan to the needs of each individual [12], that is students are more
responsible for their learning [13]. In an education environment,
mobile technologies still focus predominantly on the teacher in
spite of their potential as learning tools to encourage critical
thinking. Mobile applications for these mobile devices facilitate
learning on the move and access to teaching materials, arouse
interest in the younger generation because they recognise that
information is available [14]. Moreover, innovation of these
devices is constant [15]. It should be mentioned that data sharing
applications can be supported in these devices [16] and are
support tools for learning a language or a science subject where
mnemonics is used to capture figures and symbols among others,
making it an alternative to traditional learning [17].

In this study, a literature review was performed to analyze the use
of mobile devices as a learning tool.

This article has been structured into five sections. Section 2
presents the background. Section 3 describes the methodology
used. Section 4 presents the results. Finally, Section 5 provides a
brief conclusion.

2. BACKGROUND
2.1 Learning

Learning can be classified as (1) learning as a product, when what
is learnt can be valued, (2) learning as a process highlights
incidents while gaining experience and, on completion, obtaining
a product of what is learnt and (3) learning as a function, of which
key aspects such as motivation, retention and transfer may result



in changes in behaviour towards learning [18]. In the education
field, learning, which incorporates several concepts, can be
defined as “Learning is a systematic, relatively permanent change
in perception or behaviour that occurs through experience” [19].
Learning is not exclusive to teachers or other education
professionals since, at some point in our lives, we learn from
someone and then teach others [20]. Clear examples of this could
be a new employee, someone filling a vacancy, asking for
information or clarifying a doubt.

2.2 M-learning

In the past few years, m-learning or Mobile learning has become
very popular due to the increase in use of mobile devices. M-
learning means facilitating students’ learning by providing content
through these devices [21]. M-learning occurs when the student
uses technological devices such as tablets, smartphones or MP3
players, which can have an impact on learning [22].

M-learning is directly related to technology. This is why
continuous advances in technology have allowed the development
of this new way of learning and given a new direction to
education. Mobile learning gives students the possibility to
learning anytime and anywhere [23, 24]. This learning model is
not only flexible, but also offers access to sources of information
[25] and the material provided can be designed to develop
thinking skills. The teacher is the facilitator who helps and guides
learners in knowledge acquisition. [26] states that students’
autonomy, committment and communication increase.

2.3 Mobile Device

The use of mobile devices has increased and is considered useful
for teaching and learning [27]. Mobile devices are small hand-
held devices that have the following characteristics: special
computing powers, permanent or intermittent Internet connection,
limited memory, main function-specific design and versatility for
other functions. Its performance is associated with an individual’s
personal use, which can be tailored to that individual’s
preferences. Among other characteristics that differentiate these
devices from computers are (1) portability: they can fit into the
owner’s pocket or a small handbag, (2) computing power (3)
connectivity: permanent or intermittent Internet connection to a
network, and (4) memory (RAM, MicroSD card, flash, etc.).

Of the characteristics mentioned, the main ones are mobility,
reduced size, wireless communication and social interaction [28].
The significant contribution of mobile devices in education is
recognised today because these gadgets in some way have
succeeded in transforming traditional classes, making them more
interactive and attractive [29] and a means to providing teaching
materials.

Convenient, ubiquituous technology is the key factor of these
types of devices, that is the possibility to learn from any place and
at any time. The use of mobile devices can help to increase
efficacy, efficiency and the pleasure of being able to learn
anywhere and anytime [30]. Thus, educational institutions have
begun to incorporate mobile devices to meet students’
expectations and needs [31].

2.4 Mobile Application

The term mobile application was used to refer to software
published at virtual shops. Mobile applications, also called apps,
are computer programs that run on mobile devices such as cell
phones or tablets. Some of these apps are free, while some are not.
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Learning and mobile applications are directly related. Currently,
they facilitate outdoor educational activities, without any barrier
to time and place. The apps, whose purpose is knowledge sharing,
give students the opportunity to create and share information.
They also allow teachers to use mobile technology to promote
meaningful learning [12, 32].

Mobile applications can be developed as (1) local applications that
have executable binary files that can be downloaded directly to
the device and stored locally, (2) mobile web-based applications
that are a promising trend as they have more tools that can be
executed within the browser, and (3) the hybrid approach that
combines local development with web technology. This approach
rules out any offline availability since the content is not accessible
when the device is not connected to Internet [33].

3. METHODOLOGY

For this review, articles published between 2010 and 2017 were
consulted from ScienceDirect, Springer Link and IEEE Xplore
databases. The search string the authors used were as follows:
(“m-learning”, “learning”, “technology” or “mobile device”) and
(“students” or “digital education”). The above databases were
chosen because of their huge impact and quality publications. The
works that met the following criteria were reviewed: (1) complete
text available, (2) related to learning and include mobile device,
and (3) related to the goal of the research. A total of 16 articles
were selected and analyzed.

4. RESULTS
The results of the literature reviewed are presented below. The
articles focused on the use of mobile applications to foster
learning and the versatility of the devices as a tool to facilitate
educational content.

4.1 Factors that Influence the Adoption of M-

learning

There are several factors that influence students’ and teachers’
adopting m-learning. Informal learning is one of the modalities
students use to complement formal learning, that is they use m-
learning to acquire knowledge. As [29] mentions, students can
evaluate the quality of teaching better than with the traditional
method.

Among the factors mentioned for adopting this modality are
gender, age and employment status. Regarding age, in [34], it has
been shown that younger students have used mobile devices to
enhance learning, while the minimum age of people who had not
was around 40. According to [35], the generation gap can be
explained because older people view m-learning with scepticism.
[36] mentions that age is an influential factor, although they go on
to say that m-learning could be adapted to all ages.

In the case of individuals working full time, they chose to use
their devices for learning. In terms of gender, [10] found that
among those interviewed, women made greater use of these
technological devices, while [36] did not find any significant
difference among participants (teachers and students) who had a
positive attitude towards m-learning.

With respect to the availability of devices, in their studies [32]
found that all the participants had one. This means that mobile
devices are tools that students and teachers use for learning. As
[11] pointed out, the content of the applications is important and
must satisfy the needs of users. Another factor is the user’s



perception as what is considered quality will depend on each
individual [12].

4.2 Use of Mobile Devices

People of all ages use mobile devices in their daily lives.
According to [1], these devices can be used for education at all
levels. Mobile devices have a positive impact on learning and are
also students’ favourite tools. However, the advantages and
disadvantages of these technological tools should be studied if
they are to be used formally for learning. The advantages and
disadvantages that have been identified are presented in Tablel.

Table 1. Advantages and disadvantages of the use of mobile
devices

Advantages Disadvantages

Usability of the device [4] Reduced size [12]

Autonomy [7] Small keypad [35]

Easy access to information
[11]
Share, exchange information Difficulty in writing long
[34] texts [35]

Less formal texts [32]

Time reduction [4] Little visual contact [32]

Flexibility of time and place
[15]

Connectivity [38]

Bad posture [32]

Distraction [31]

Better resolution of problems

Future blindness [31
3] [31]

On the one hand, mobile devices offer advantages such as ease of
use that make users use them every day. [4,7] state that the

devices give users autonomy. Due to the evolution of technology,
batteries last longer with each new version, which permits users to
move around and have a mobile device that is still charged and
available for any need.

Another advantage is the ease of getting information: there is
quick access to sources of information, which justifies time
reduction being considered an advantage [4, 11] in addition to
efficient use of time [35]. Mobility and connectivity that mobile
devices offer are the most significant features because they
eliminate physical and geographical barriers [12,15]. Students
who manage these devices have sharing and exchanging
information options for their learning [34] and the speed that these
devices offer in reviewing content as opposed to revising notes.

On the other hand, there are also disadvantages, for example users
change devices frequently [28]; they have them for 12 — 24
months at most. The rings or tones as well as the vibration when
receiving or sending a message may contribute to distracting the
user [31,17]. Moreover, users feel frustrated with the small
buttons on these devices [35]. Another disadvantage was the small
screen size, which made users refuse to use their mobile devices
to complement traditional classes [12].

4.3 Mobile Applications

Various studies, with positive results, on the use of mobile
applications are oriented towards improving students’ academic
performance. Table 2 shows some of these mobile applications.
As the Table 2 shows, twelve (12) of the sixteen (16) studies are
dedicated to multidisciplinary higher education. The others are
aimed at young primary and secondary level students, and only
one study uses the EasyLexia application at all levels for dyslexic
people. It should be noted that none of the studies reports negative
results from the use of mobile applications for students.

Table 2. Characteristics of the studies on mobile applications

Characteristics
Academic Duration Description
Auth Y o
uthor () ear Name of Level N° of of teaching
Application persons
2010 Higher Not stated 12 months Students did not suffer any adverse effects from sharing data using
Rogers, Y., et al illvPad education . N mobile applications; they used these correctly and did not find it
[39] LillyPa |nf0rmat|on difficult to record data in the app
available ’
2011 The application enhanced and complemented teaching. Clear
Tsoi, M. and TsoiChem Not stated Not stated Not stated explanation of the tasks to be performed allows students to carry them
Dekhane, S. [40] out without too much difficulty.
. 2013 Higher Not stated Participants tried the application and showed great interest in using it to
Erradi, A.; et al. . - N . .
[41] LingoSnack education 12 complement formal teaching alnd showed increased willingness to
earn.
Schmitz. B.: et. al 2014 A post-test was given to the control and experimental groups.
S BauBoss/sms Higher 19 7 weeks Participants showed a positive attitude towards the apps.
[37] -
education
2014 Children 18 months Students used the mobile application to record information and it
Skiada, R.; et. al. EasyLexia between Not stated reduced response or problem-solving time. Reading comprehension
[42] Y 7-12 years also improved.
old
Looi. C.: etal 2014 Primary 4 years Learning objectives proposed using the application doubled for 50% of
’[3é’] ’ MyDesk 1196 the students. It motivated self-directed learning and students showed
more interest in the topics.
2014 The authors did not carry out an in-depth study into the quantitative
Tam, V. and Luo, iCExplorer Higher 10 4 months data collected. Nevertheless, positive comments were given for
N. [43] P education iCExplorer used to complete successfully the evaluation plan.
Maha, H. [2] 2015 Say quran nghe_:r 118 Not stated A high level of satls_factlon wnh_the application developed for the study
education was obtained, exceeding the agreement score of 3.




Characteristics
Academic Duration Description
Author (5) Year Name of Level N° of of teaching
Application persons
Perry, B. [7] 2015 Xplorez Not stated 6 1h 40 min. The results from students who used th_is application were positive and
encouraging.
Simonova. 1. and 2015 Blackboard ) Users of the app concluded that the experience_ was motiving and
Poulova P ' 1] Mobile Learn nghe_zr 203 2 years pleasant and the app was easy to use. These are important factors for
e education students and teachers who support these tools.
2016 Students said the application used was innovative and allowed to gain
Muhammed, A. Not stated Higher 130 Not stated knowledge in a simple way. Teachers looked favourably on it as well.
[4] education They mentioned that it contributed positively to the organizational
process.
Han, I. and Shin, 2016 LMS Higher 1604 The study system used influenced positively the results of the
W. [31] education 10 sessions volunteers.
Huang Y., et al 2016 Higher 1 week Ease of use and the installation of the application were characteristics
7 ’ TEDQuiz education 49 that influenced the participants who, as a whole, responded positively
[14] i
to TEDQuiz.
Heflin, H.; et. al. 2017 Higher 3 months Students related to HeadsUp, making it a positive experience.
[32] HeadsUp educgation 159 P ‘ P P
0 . 2017 MobileEdu application has a potential to improve students’ learning
yelere, S.; et.al. MobileEd High 142 11 week i t
[44] obileEdu igher weeks achievements.
education
Pechenkina. E.- et. 2017 ] ) The students who used the application hagl higher scores. Th_ere was a
al [45’] ’ No define nghe_zr 1205 1 year difference of 7.03% between those who did and those who did not use
) education the app.

The abovementioned studies showed that students’ academic
performance and their interest in discussion topics increased, and
the use of mobile applications were positively accepted by
volunteers. Nevertheless, it should be kept in mind that as [16]
state, the design features of the mobile applications should be
realistic and meet the real needs of teachers and students to
achieve their educational goals.

The factors that were identified for the use of mobile devices, for
instance gender, age, employment status or student ownership of
the devices have been pointed out in other technological research.
These findings concur with those of the authors [46] who consider
gender to be the most significant. Likewise, the advantages and
disadvantages that the authors of this article identified concur with
[47] who, in the light of m-learning, the new e-learning education
methodology, identified positive and negative aspects of mobile
devices that could be adopted as learning tools. Finally, academic
performance is high among students or individuals who use
mobile applications through their mobile devices [48].

5. CONCLUSIONS

The conclusions the authors reached can be useful for teachers
who wish to adopt m-learning to enhance learning, bearing in
mind that in the review one factor the different authors all
mentioned was student ownership of mobile devices. Of the
different mobile applications that the authors used to gather
student data, it was found that students on the whole assimilate
positively content, thus achieving greater performance. What is
more, they found similar factors that, to some extent, affected
whether or not students use their mobile device for learning rather
than for social interaction. These factors as well as the advantages
should also be considered. The researchers recommend future
studies to develop strategies that identify which features students
adopt to make them users of educational applications, since more
information from reliable sources was not found.
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