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Abstract
The educational use of mobile devices, known as m-learning,
is currently an alternative with great potential to address the
crisis of the relevance of education as a social mechanism of
the 21st century. To address this issue, a systematic literature
review on m-learning was conducted, from which it was
found that, depending on the use given to mobile devices,
at least three types of learning experiences are generated.
Additionally, we identified the main advantages of m-learning,
its risks, fields of application, and current research focuses.
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Resumen
El uso educativo de dispositivos móviles, conocido como
m-learning, se presenta en la actualidad como una
alternativa con gran potencial para abordar la crisis de
pertinencia de la educación como mecanismo social
de desarrollo en el siglo XXI. Para abordar este asunto,
se condujo una revisión sistemática de literatura sobre
m-learning, a partir de la cual se encontró que, dependiendo
del uso dado a los dispositivos móviles se generan al menos
tres tipos de experiencias de aprendizaje de naturaleza
distinta. Adicionalmente, se identificaron las principales
ventajas del m-learning, sus riesgos, ámbitos de aplicación
y focos actuales de investigación.
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the relevance of its way of operating, its structure and paradigms (Carnie,
2017; Prensky, 2008; Seyedmonir, 2013). From basic educational level to
higher education, the continuity of a homogenizing and industrial-type
system is being questioned (Huber, 2013; Punset, 2011; Robinson, 2017),
which operates on the basis of complying with standards to which all students must aim (Liss, 2013), and that has little contribution to the development of students' individual talents and skills required by the rapidly
changing context of the 21st century (Romero et al., 2015).
Latin American educational systems focus almost exclusively on what
is planned to happen and what happens inside the classrooms, largely ignoring or dismissing the learning that happens outside of school, which can
become very powerful and relevant to each person, precisely because of its
contextualized and situated nature (Bell et al., 2013).
On the other hand, not only current education is being looked at carefully, also the processes of incorporating technologies into education. These
processes, since their inception, were promoted under great expectations
of educational improvement and transformation (Collins & Halverson, 2010).
However, current school's realities reveal that technology is far from its fulfillment or satisfaction. This is evidenced not only from very low indicators
of ICT educational integration, especially in public basic education (Sunkel,
2006), but also from the predominance of teaching strategies based on direct instruction or teacher-centered pedagogies (Hervis, 2017).
There are various technologies (analog and digital) that have been
developed and brought into educational processes for more than seven
decades. For instance, radio and television stand out from analog technologies. Among others, personal computers, CD-ROMs, smartboards,
information networks (Internet) and mobile devices stand out from digital technologies. Much research has been done on its effectiveness, convenience and limitations (Juneau, 2012; Wegerif & Major, 2018), with
contrary perspectives. That is, favorable studies highlight the benefits as
educational mediators and enhancers of flexible and collaborative learning
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Currently, education is being criticized from different sectors, due to
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Introduction

(Zempoalteca-Durán et al., 2017), yet unfavorable studies point out their
risks and inconveniences as distractors and generators of social isolation
(Muñoz-Miralles et al., 2014).
Figure 1 shows that for just over twenty years, digital technologies
have focused mostly on the use of internet, either supporting remote and
distributed processes, commonly called e-learning (A. W. Bates, 2015), as
complement to face-to-face educational processes or blended learning
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(Horn & Fisher, 2017), or as processes associated with the use of mobile
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devices, which is known as m-learning (Pedro et al., 2018).
Figure 1
Growth of research on internet use in education (Scopus)
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In its beginnings, mobile learning or m-learning, from an eminently
technology-centered perspective, was conceived as the mere use of portable electronic devices for behavior modification (Kukulska-Hulme & Traxler,
2005). However, a more recent perspective reveals characteristics more
related to learning in mobility contexts, such as flexibility, personalization, diversity and ubiquity. The latter understood not as the possibility of
being in several places at the same time (as it could be suggested by an
e-learning type process) but about the possibility of actively participating
in learning, anywhere and at any time, giving rise to the term anytimeanywhere, as the characteristic slogan of m-learning (Cárdenas-Robledo &
Peña-Ayala, 2018).
Authors such as Rienzo (2014), Casagranda et al. (2011), Vanbaelen et
al. (2014) mention that learning is not only generated in the moments in
which one is in a classroom and with the mediation of a teacher. In fact,

human beings cannot give up on learning, since this is human's most intimate nature and is done all the time, from birth to death (Vidmar, 2014).
Accordingly, if the student moves daily along different social contexts
(family, school, community, etc.) and brings any mobile technology, it will
help the student to take advantage of the different contexts where the
student learns and will contribute to generate changes in the learning ex-

offer, the possibility of taking advantage of what the real context offers as
learning inputs greatly increases the relevance of what is learned.
In this regard, the Organización de las Naciones Unidas para la Educación, la Ciencia y la Cultura (Unesco) (2013) indicates:
Mobile learning involves the use of mobile technology, either alone or
in combination with other information and communication technologies
(ICT), to enable learning anytime and anywhere. Learning can take place
in a number of ways: People can use mobile devices to access educational
resources, connect with others, or create content, both inside and outside
the classroom. Mobile learning also accompanies efforts to support broad
educational goals, such as effective administration of school systems and
better communication between schools and families (p. 6).

Based on the above, it is possible to recognize the potential of m-learning to articulate learning spaces, inside and outside of school and on an
ongoing basis, which also suggests its relevance as a factor for strengthening lifelong learning. It is worth mentioning the importance of this issue
in the framework of the development of human talent for the 21st century
(Van Laar et al., 2017), especially when the current global context is highly
changing, as well as where people are forced to rethink and transform their
professional profile several times throughout their lives (Blaschke, 2012).
Now, under the understanding that m-learning provides diverse learning experiences adjusted to a continuous and daily personal mobility and, on
the other hand, recognizing its growth as an object of research and practical
experiences at various educational levels, it is valid to ask ourselves: how
much do we currently know about its contributions to teaching and learning inside and outside the classroom?
To address this question, a systematic literature review on m-learning
has been carried out in order to identify, based on research published in the
last 20 years, the educational uses of mobile devices, understood as smartphones or tablets and in particular the advantages and limitations of their
use, the educational levels in which they have been applied and the focus of
their current discussion within the framework of educational research.
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mogenized learning experiences that the formal education system could

magis

periences themselves. Unlike the offer of predetermined content and ho-

Method

The literature review was conducted following the guidelines of Okoli
& Schabram (2010) through the following phases, which are summarized in
figure 2.
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Figure 2
Phases of the review
Determining the purpose
of the review

- Type of use
- Advantages/disadvantages

- Educational level
- Current focus

Search descriptors
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Initial search and
inclusion/exclusion criteria
Scopus and Scielo (17 606 documents)
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Purpose of the Review

The purpose stated above, at the end of the previous section, was consolidated from the formulation of four guiding questions: What have been
the main uses of mobile devices in education? What advantages or difficulties can be highlighted from its educational use? At what educational levels
have they been applied most frequently? And what is the current focus of
m-learning research? To address these questions, the following search descriptors were defined: ALL (m-learning OR “mobile learning”), which were
applied to two of the main journal databases arbitrated and of high impact:
Scopus and Scielo. The choice of these databases ensured a wide coverage
of high quality publications in both English and Spanish/Portuguese.
The next step in this first phase consisted on determining criteria for
inclusion or exclusion of articles. These criteria established that:
• Only articles with research results were selected.
• Articles in English and Spanish were reviewed in proportion to the
annual production reported in the databases.

• The time frame for circumscribing the review contemplated the last
20 years (1999-2018). The review was focused on the first years of
the massification of the internet and mobile phones.
Initial Search of the Literature and Application
of Inclusion and Exclusion Criteria

and computer sciences) and by type of document. Then, we selected the
documents published in the last 20 years (1999-2018) in both English and
Spanish. After such filtering, we compiled a set of 16 036 documents.
Abstracting and Filtering

Due to the fact that the number of publications in English and Spanish,
as well as those found in Scopus and Scielo, were high in volume and, at
the same time, so dissimilar (figure 3), it was decided to calculate a representative sample with a confidence level of 95 % and a margin of error
of 5 % from the following equation: m =

z 2 × p(1−p)
e2
z 2 × p(1−p)
1 + (   
)
e2 N

, with which we es-

timated a second set of documents (n = 376) to then advance in the next
process called “abstracting”. We read the titles and abstracts of the selected texts to determine and ensure its thematic relevance (correspondence of the article with the educational use of mobile devices) and the
presentation of research results within the texts. This process complemented the first filtering on the databases.

Figure 3
Publications on m-learning in Scopus and Scielo
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cordingly, a filtering search was applied by subject area (social sciences
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Search descriptors showed a general set of 17 606 documents; ac-

On the other hand, this number proportionally reflected the high volume
of publications of both databases, for which it was decided to make a weighted selection by year and language to configure a final set of documents.
Table 1 shows the final result of the abstracting and weighting process
of the publications in both databases. A set of 341 documents was finally
decided (35 documents were eliminated due to relevance issues) to start
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the reading process in deep.
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Table 1
Final set of documents for in-depth reading
Year

Scopus

Scielo

Year

Scopus

Scielo

2018

32

4

2008

12

1

2017

27

3

2007

9

1

2016

30

4

2006

6

1

2015

30

4

2005

9

1

2014

27

4

2004

2

1

2013

25

3

2003

1

1

2012

25

3

2002

1

1

2011

21

3

2001

1

1

2010

22

3

2000

1

1

2009

16

2

1999

1

1

Source: Own source based on data from Scopus and Scielo

Deep Reading and Data Extraction

The in-depth reading was done in parallel with the data extraction
based on the guiding questions that were posed at the beginning of the
review. For this purpose, a data matrix was generated, including the references of the selected articles, the type of mobile use indicated in each
study, the advantages and disadvantages and the educational level in which
each study was carried out.
Analysis and Interpretation

Data in the analysis matrix was analyzed qualitatively through a process of categorization by familiarization. In this process, common elements
were identified from the literature, which were classified around differentiated patterns based on relationships between them. To do such classification, a process of unification and homologation of terms was previously
carried out to finally proceed with a process of frequency analysis of the
constituent terms of each category.
In order to ensure consistency in the process of recording and analyzing the information recorded in the data matrix, a triangulation was carried
out by two observers, in order to reduce bias. For this purpose, each observer

verified the correspondence between the data extracted and the source from
which they were taken, which was recorded independently and compared.
The reliability of this observation process was addressed by doing a
Cohen's Kappa coefficient (k) as an inter-rater measurement instrument,
− Pr(e) , which was k = 0.516. This
through the following equation: k = Pr(a)
1 − Pr(e)
result took into account the concordances and disparities in the observations

& Souren (2009), this result indicates an acceptable level of reliability for this
type of process.
Writing Results

review based on the guiding questions asked at the beginning of the review.
Results

The 341 articles reviewed were distributed heterogeneously in 53 high
impact journals in the categories “Social Sciences” and “Computer Sciences”
in SJR. Table 2 shows the top 10 (percentages) of articles reviewed for indepth reading by journal and the percentage of participation of each journal
in the total number of articles indexed in Scopus on this topic. In addition, the
quality of the sources consulted is indicated in terms of their impact factor
based on the measurements of the Scientific Journal Rankings (SJR) and the
Journal Citation Reports (JCR) and their location in the SJR quartiles.
Table 2
Top 10 journals consulted-quality of the reviewed sources
ISSN

Total
Percentage
Quartil
Quartil
ImpF-SJR
ImpF-JCR
Percentage
read
SJR
JCR

Computers and Education

0360-1315

1.9 %

5.71 %

2.63

Q1

4.53

Q1

Lecture Notes in Computer Science

0302-9743

4.7 %

4.29 %

0.29

Q2

0.4

Q4

International Journal of Mobile
Learning and Organisation

1746-725X

1.5 %

4.29 %

0.85

Q1

----

----

Revista Iberoamericana de
Tecnologías del Aprendizaje

1932-8540

0.2 %

4.29 %

0.26

Q2

----

----

British Journal of Educational
Technology

1467-8535

0.9 %

2.86 %

1.34

Q1

2.72

Q1

Education and Information
Technologies

1360-2357

0.4 %

2.86 %

0.4

Q2

----

----

International Journal of Educational
Technology in Higher Education

2365-9440

0.1 %

2.86 %

0.39

Q2

----

----

Journal of Computer Assisted Learning 1365-2729
International Review of Research in
1492-3831
Open and Distance Learning

0.5 %

2.86 %

1.4

Q1

1.85

Q1

0.6 %

1.43 %

1.26

Q1

1.82

Q2

Interactive Learning Environments

0.6 %

1.43 %

0.66

Q1

1.6

Q2

Source: Own source

1049-4820
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As a final process, data was interpreted and translated into a literature

Journal

magis

that each observer recorded in the data matrix. According to Bendermacher

Educational Use of Mobile Devices

Of the studies reviewed, 254 (58.9 %) indicated the way in which mobile devices were used in the framework of a learning environment. After categorizing the data, we found three types of use of mobile devices,
which referred to three very different types of learning experiences: 1) the
most frequent (66.1 %, n = 168) refers to the use of the mobile device as

magis

a means of distribution or access to content outside the classroom; 2) the
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second one (21.3 %, n = 54) refers to the use of mobile phones to create
content, or as part of experiential, situated and highly contextualized learning strategies and 3) the least frequent (12.6 %, n = 32), reported the use
of mobile phones within the classroom to generate enriched interactions,
either between students or with the content, and to promote changes in
motivational dynamics.

The Mobile Device as a Content Distribution Channel
In this category, we included studies that referred to the slogan with
which m-learning processes are most commonly identified: Learning “anytime-anywhere” or ubiquitously. These processes are generally situated
either in a formal context involving school dropout or independent work
outside of school (90.7 %, n = 49) or in the field of adult or corporate learning, commonly known as vocational learning or “for work” (9.3 %, n = 5).
This way of using the mobile device offers a learning experience in which
the moments of “unproductive leisure” are used (Organero et al., 2009),
including the spaces that are not traditionally identified as “spaces to learn”,
such as waiting rooms, long journeys in public transport systems or places
of temporary rest. These places become spaces where the student, almost
always alone, has the possibility of accessing educational content designed
to be reviewed through the phone or a tablet (Tosi & Bisiani, 2007). Other
examples can be found in: Murphy et al. (2014), Trifonova & Ronchetti
(2006), Shippee & Keengwe (2014), Willemse et al. (2019) and Nikou &
Economides (2018).
The link between this type of use of a mobile device with teaching,
inside and outside of school, is within the framework of independent work,
either as a preparation mechanism before class or as a reinforcement or
complement outside the classroom.

The Mobile Device as a Tool for Creating Content on Site
The second type of educational use of mobile devices has to do with
taking advantage of their technical and connectivity functionalities at the
service of situated and experiential learning strategies (Waliński, 2014). In
these types of experiences, the student leaves the classroom, and sometimes

the school, to learn “where things happen”. For this purpose, strategies are
activated in which students use their mobiles to document their observations, record and share information captured directly in the context in which
they are (Huang et al., 2012 ; Zurita & Baloian, 2012). In many cases, the experiences documented by students through their phones are taken to the
classroom to link them to other processes of socialization and collaborative

This type of use of a mobile device best establishes a channel for articulating teaching inside and outside of school. However, it is a rare type of
learning experience when referring to m-learning.

Use of Mobile Devices as a Strateg y to Enrich Classroom Interaction
This category includes studies that use mobile apps, built for educational purposes (65.6 %, n = 21), and generic or commercial apps in which
a specific application is found within a classroom strategy (34.4 %, n = 11).
For instance, the use of applications for video content review (Drigas &
Angelidakis, 2017; Stevenson et al., 2015), augmented reality (Fombona et
al., 2017; Garrett et al., 2015) and games-type apps, for individual and collective challenges, as well as voting apps (Stoyanova et al., 2017; Wu, 2016).
Other examples can be found in: Hakak et al. (2019), Pedro et al. (2018) or
Cárdenas-Robledo & Peña-Ayala (2018).
This way of using the mobile device opens the space for a type of
learning experience that, although is essentially focused in the boundaries of the classroom, uses the device's own mobility to generate enriched
processes for approaching content (each student can do it in a different
way. It is flexible in time and frequency). On the other hand, through the
use of augmented reality applications, there is an interesting possibility to
revitalize the printed contents used in class and to increase student's depth
and interest in them, given the ability to link different contents in various
formats through interactive links (Bulagang & Baharum, 2019; Efstathiou et
al., 2018; Kurubacak & Altinpulluk, 2017). This type of use of mobile devices
has a wide practical application but does not favor the articulation of teaching inside and outside the school, since it focuses on the enrichment of
content and interactions within the classroom, but not on those that could
happen out of it.
Advantages and Disadvantages of Using Mobile Phones in Education

The analysis and categorization of the reviewed data showed a great
diversity in terms of advantages of the application of mobile devices in
teaching and learning processes, as shown in figure 4.
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et al. (2018), Fatima et al. (2019), Melles et al. (2019) or Chen & Hwang (2017).
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reflection (Comas-Quinn et al., 2009). Other examples can be found in: Slotta

Figure 4
Advantages of using mobile devices

Improves communication skills
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Source: Own source

Results show, in a general way, a positive perspective of the use of mobile devices in educational processes, which contrasts with public's general
opinion, including school authorities, who usually point out to their risks
as one of the current major learning distractors in classrooms (Rodríguez,
2013). Although 26.7 % (n = 115) of the studies did not focus on highlighting advantages or risks in the use of mobile devices to teach or learn, from
the remaining set of articles, only 11.4 % of the studies reviewed (n = 49)
mentioned the disadvantages or risks of implementing mobile devices in
education. On the other hand, 88.4 % (n = 381) of the studies showed at
least one advantage or potentially interesting issue for the improvement
of some aspect, either for teaching or for learning, among which we highlight: Academic performance improvement (19.7 %; n = 75) particularly
regarding knowledge appropriation and outcomes in evaluation (Chang
et al., 2018; Chou & Feng, 2019), the strengthening of school engagement
(16.3 %; n = 62), the potential to facilitate the creation of learning communities (9.2 %; n = 35), especially regarding the possibility and ease of
sharing content or performing collaborative activities in real time and the
strengthening of students' autonomy (5.8 %; n = 22), which is related to
the increase in students' control over their learning pace and the flexibility
to complete tasks.
In addition to the above, between 4.7 % and 3.5 % of the studies identified other advantages, for example, the improvement of communication

skills, the connection of learning with the real world, the improvement of
access to the contents and adaptation of the learning process to different
contexts (Chen & Hwang, 2017; Chung et al., 2019; Zaragoza et al., 2019).
Finally, we found a set of advantages that did not appear very frequently
(1.2 % to 2.3 %), but which were recognized as relevant for the purposes
of the review, namely: The flexibility to complete tasks, the improvement of

(2019) or Kaliisa & Picard (2017).
In relation to the disadvantages or risks of the educational use of mobile devices, the main focuses were on: The pedagogical challenge in its
implementation in traditional learning settings and the increase in the
complexity of learning settings (Birt et al., 2018); the risk of students' multitasking, which hinders teacher's class facilitation (Pedro et al., 2018), students' gaps, in terms of prior knowledge and skills, which are necessary
for teachers' implementation (Shadiev et al., 2018); the existence of educational contexts with very limited computing capabilities, information
storage and access to mobile bandwidth networks (Kalpana et al., 2018;
Willemse et al., 2019) and students' precarious development of autonomy
(Fatima et al., 2019).
Educational Settings for Mobile Devices

The use of mobile devices has been found in conjunction with other
ICT integration scenarios, such as e-learning, MOOCs, inverted classes or
mixed or blended learning processes, which indicates that one of the key
characteristics of the use of mobile devices in education is to complement
learning methods. Although it is possible to track cases in which teaching
processes are conducted entirely using mobiles, their greatest impact is
achieved when combining strategies with other technologies (Mallya &
Dhas, 2016; Muyinda, 2007; Şendurur et al., 2017).
In addition, four different fields or contexts of application were recognized, three of them in the framework of formal education and one located
in non-formal education. The most frequent was found in Higher Education (56.8 %; n = 245), where its use was primarily focused on the use
of specific apps or measurement or calculation instruments that are part of
mobile devices. Then, in primary and secondary education (23.9 %; n = 103),
where mobile phones are used as channels to deploy gamification or learning strategies through games, and as a factor to improve engagement and
motivation in general. The third area, according to the frequency of appearance, is pre-school (1.2 %; n = 5), where the use of mobile devices is mainly
limited to the classroom borders through the use of educational games and
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ing innovation. Examples can be found in: Wang et al. (2019), Pimmer et al.
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the emotional climate and the use of social influence as a factor for teach-

for the development of fine motor skills and hand-eye coordination. On the
other hand, in non-formal education, such as vocational or corporate education (18.1 %; n = 78), the use of mobile phones is adapted to the current
characteristics of professional interactions and the needs of a good part of
the people who go through learning processes or corporate training, who
have little time available for face-to-face training processes and work at

magis

considerable distances from their homes.
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Current Research on M-learning

In order to identify current research on the use of mobile devices, we
filtered the studies published with the highest citation in the period between 2016 and 2018 (66.1 %; n = 285), where 13 issues were identified as
main research interests, which are shown in figure 5.

Figure 5
Current research on the use of mobile devices in education (m-learning)

Supporting technological aspects

12
10

Learning Analytics
Personalized learning

8

M-learning adoption factors

6

Authentic learning

4
2

Augmented reality

0

Gamification

Content creation

Innovation in teaching

Improves flexibility of the learning process
Collaboration

Student perceptions
Effect on motivation

Source: Own source

Results show that the current discussion on the subject is diverse and,
although some aspects addressed in previous literature reviews on this
subject are taken up again (Fetaji & Fetaji, 2011; Hussain et al., 2015; Toh et
al., 2015), new topics are more decisively involved, which in previous years
barely appeared as emerging, such as gamification, the use of augmented
reality and learning analytics. Accordingly, the most frequent research focus corresponds to studies carried out with the purpose of identifying the
most relevant factors of m-learning (21.4 %; n = 61). Also, there are two
equally frequent topics (15.4 %; n = 44) that correspond, on the one hand,
to studies focused on determining the effect of the use of mobile devices

on motivation and, on the other, to studies focused on collaborative work.
In addition to the above, there are two other fairly frequent topics (12.3 %;
n = 35) that are related to each other: M-learning as a factor for personalizing learning, and as a tool for promoting innovation processes in
teaching. Also, 10.9 % (n = 31) of the sample refer to two topics that were
widely discussed in the literature in previous years: The improvement of the

Finally, research with less frequency of appearance was identified;
however, these papers were particularly interesting given the current ICT
evolution. In this group we found the use of augmented reality for educational purposes (7.0 %; n = 20), learning analytics (4.6 %; n = 13), gamification (8.8 %; n = 25), students' perceptions regarding learning mediated by
mobile devices (10.1 %; n = 29), technological aspects of support for mobile learning systems and strategies (6.3 %; n = 18) and authentic learning
(3.2 %; n = 9).
Discussion

Many are the reflections that could be derived from the results found
in this review. The first has to do with noticing certain issues related to
the very concept of m-learning. Although none of the guiding questions
in the review focused on the conceptual exploration of m-learning, the
same review exercise allowed us to identify that some conceptual definitions are not precise. Accordingly, there are numerous publications that
define m-learning as “e-learning with mobiles”. However, the results of
this review openly contradict such definition. If e-learning is conceived as
T. Bates (2015) does, these learning processes would be clearly distributed (as distance processes) and entirely mediated by ICT. In this sense,
as indicated by the results related to the types of use of mobile devices,
m-learning processes can be used in conjunction with face-to-face classes,
a flipped classroom and with other flexible ICT educational integration
schemes, which places them far beyond the limits of e-learning.
On the other hand, m-learning is found as one of the most appropriate
option to undertake teaching articulation processes inside and outside the
classroom, due to its conditions of flexibility, personalization and different
uses and contributions to the quality of students' learning experiences,
which enables a more authentic approach to both the content and the context where the knowledge to be learned is produced.
In our current world, which changes rapidly and is characterized by
growing ambiguity and uncertainty (Balgopal, 1993), learning mechanisms
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pects regarding the processes of mobile educational content creation.
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flexibility of the learning process (anytime-anywhere) and the particular as-

are needed to allow people to undertake “learning throughout life” processes. When, where and with the urgency with which they are needed.
Thus, the use of a personal electronic device, portable and permanently connected to information networks, would become the main source
for the creation of a personal learning ecology throughout life, with an efficient link between formal and informal learning.
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Related to the above, we find in m-learning an alternative to revise
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one of the great unfulfilled promises of “Educational Technology” from its
initial formulations: The personalization of learning (Bartolomé et al., 2018),
which is an appropriate complement to the projection of learning beyond
the boundaries of the classroom.
Accordingly, adaptation and flexibility are factors that promote such
personalization in both students and teachers, to the extent that it is possible to learn and teach at their own pace, with access to teaching materials
potentially adjustable to their needs, interests and abilities; as well as being
able to expand the learning environments beyond what a classroom can
provide, both in time and space.
Conclusions

There are various recommendations for educational stakeholders related to m-learning that become challenges and opportunities for future
research, accordingly to the results and reflections left by this study. We
highlight the following recommendations:
It is considered of great importance to undertake processes that are
quickly consolidated around the production of mobile educational content,
through the generation of educational apps or similar resources that cover
various topics and educational levels, and that could adapt to different educational contexts.
The use of mobile devices as instruments for the generation of situated,
highly contextualized and experiential learning experiences that occur beyond the borders of the classroom, implies the urgency of designing multiple
teaching strategies that take advantage of technical functionalities of these
devices, as well as their potential for interaction based on their mobile nature.
This is a challenge of great complexity given the restrictions that teachers have when implementing teaching strategies that could distance themselves from the current regulations envisaged by the educational system,
especially in public schools in primary and secondary education.
On the other hand, the use of mobile devices as a channel for promoting printed school content (for example, through augmented reality or QR
codes), represents for publishers and other companies that create school

content, a challenge and an opportunity to generate innovative educational content, mainly based on the convergence of media and digital educational environments.
It is worth mentioning that, in times when the convenience of using
mobile devices in schools and colleges is being questioned, it is recommended that this issue be a part of institutional planning processes and
possible to make a convenient use of these technologies, which have great
educational potential and may contribute to the much-needed educational
In addition, we find another relevant issue for future areas of research:
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As one of the main focuses of interest of m-learning is related to the various
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updating and transformation processes that our times require.
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agreement between the different levels of school life. In this way, it will be

factors of adopting the use of mobile devices in education, it would be convenient to explore the way to cross the barriers imposed by the ignorance
of their pedagogical use and some public policies that restrict their use,
so that both teachers and students end up recognizing these devices as a
tool for teaching and learning. It was mentioned in this article that there is
a certain aversion to their use in classrooms, since they are recognized as
distractors and as factors of distancing and isolation from physical interactions. However, given the pedagogical possibilities identified in this study,
it would also be advisable to rethink these policies in order to propose a
more open and conscious scenario about their use as instruments and mediators for teaching and evaluating, in personalized and more flexible circumstances. Also, as a pertinent type of education in accordance with the
demands of the 21st century.
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