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ARTICLEINFO ABSTRACT

Keywords: Mobile technology is increasingly an element to be considered a paradigm that is changing in
Mobile learning education in general, and in higher education in particular. In addition, computers and in-
Professors formation technology have increased educational opportunities and have opened the way to new
Mobile technology teaching/learning approaches. Due to this, several concepts from the e-learning, m-learning and u-

Higher Education Institutions

learning appeared. Therefore, it is critical to understand whether users (students and pro- fessors)
Iberian Peninsula

are receptive and aware to adapt to this new paradigm before deciding to implement teaching
learning methods based on mobile technology. Thus, it is necessary to make a funda- mental
question “How do professors percept m-leaning?” In this context, the aim of this paper is to investigate
the perception of higher education professors in Portugal and Spain (Iberian Peninsula) regarding
the m-learning, and to identify the needs of professors as they relate to mobile technologies and
how they can be used to promote student’s engagement inside and outside of the classroom. The
main results obtained allow us to conclude that the majority of Iberian Peninsula professors have
knowledge on how to perform the most trivial task with mobile devices and a high results about
the utilization of both augmented reality and gamification ap- plications.

1. Introduction

The world is taking a bigger step when compared with changes found in the education sector. Peter Diamandis predicts that “in
2025, we'll see an acceleration in the rate of change as we move closer to a world of true abundance” (Diamandis, 2015). Moreover, he
presented some numbers that illustrate very well what we can expect for the near future. For instance, with a trillion sensors
gathering data everywhere (autonomous cars, satellite systems, wearables...), we will be able to know anything what we want,
anytime, anywhere, and query that data for answers.

Mobile devices (MD) are transforming citizens lifestyles, adding new dimensions to the concept of socialization, as well as
creating new habits (Oulasvirta et al., 2012). Bower et al. (2010) described the opportunities o+ ered by these emerging technologies
as “creating a new kind of reality, one in which physical and digital environments, media and interactions are woven together throughout our
daily lives.” According to Cisco's Visual Networking Index (CISCO, 2017) report, in 2021 there will be 12 billion connected mobile
devices worldwide and 5.5 billion mobile users worldwide. This technological revolution has followed a trajectory that is manifested,
as the numbers presented indicate, a transition from desktop computing to the widespread use of mobile technology. For example,
smartphones, according to (Gartner, 2014) in 2018 are expected to reach around 88% of global mobile device sales.
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The rapid spread of MD by the world's population is shown by the World Bank Institute (Barbaux, 2006), where the number of
people using smartphones increased from less than 700 million in early 2000 to more than 5 billion or 70% of the world population,
in 2010. This precession of lifestyle transformation was already advocated in (Fogg, 2007) when the authors assert that “mobile
phones will soon become the most important platform for changing human behavior.” On the other hand, it is clear that ubiquitous
information systems are transforming the creation and dissemination of information in new ways, creating opportunities in allareas
of society (Oinas-Kukkonen and Harjumaa, 2008; Papoutsi and Drigas, 2017), provoking a technological revolution that will pro-
foundly transform the way we live and work.

This rapid evolution complemented by generations of students born with digital technology, leads to having a significantly
diCJerent approach to learning. Because the way they work, entertain and learn is changing rapidly through the opportunities
ollered by mobile technologies (for example, smartphones, tablets, netbooks), opportunities to integrate physical and virtual, learn
from experts in distant places, and choose the time, and the place for such learning to occur (Garcia-Pefialvo FJ et al., 2017; Fonseca
et al., 2014). In this context, students are used to have access to multiple sources of information in real time, running multitasking,
socially connected with their peers via MD, leading to necessary new solutions compared to current teaching-learning processes
(TLP). With this growth, we would expect further evolution of the concepts of learning, particularly in higher education institutions
(HEI), once these institutions have gone through rapid changes, especially during the last 10 years (The World Bank Institute, 2012).
The nature of higher education has greatly changed due to the rapid development of mobile computing devices and Internet
resources (Liaw et al.,, 2010). In addition, computers and information technology have increased educational opportunities and
have opened the way to new teaching/learning approaches. Due to this, several concepts from the e-learning, m-learning and u-
learning (Hiirsen et al., 2011) appeared. MDs are also useful tools that go everywhere; this will be ideal for any student during the
learning process. UNESCO considered MDs as a platform to enable equal opportunities in education between dillerent countries
(West and Ei, 2014). However, it was expected that the concept of mobile learning (m-learning) had a greater evolution, because both
students and professors are more enlightened technology (Severino and Messina, 2010). Mobile learning technologies eradicated
geographical boundaries, enabling cooperative learning environments. In addition, the possibility of learning anywhere, at any
time, fits well into a lifelong learning framework (Holzinger et al., 2005).

Among the several research papers (Research, 2012) (Moreira et al., 2016) on the use of mobile technology in higher education
indicate that students are currently leading the implementation of MD in learning tasks. Gikas and Grant (2013) indicated that mobile
technology has become an integral part of the educational process at HEIs as it brings many opportunities and challenges for students
and professors. In this context, when mobile learning (m-learning) is integrated with the various HEIs systems (LMS, ...) it provides
learning anywhere, anytime. Generally, mobile technology helps students to increase their technological awareness, from simple
participation in chats, participation in social networks, finding answers to their questions, facilitating team collaboration (colla-
borative learning (Cheon et al., 2012)), share knowledge and, as a consequence, improve their learning outcomes. In particular, m-
learning can help students with special educational needs and motivate them to attend classes remotely with the help of their MDs.

Mobile learning allows professors and students to learn through ways that were not possible in the past. The ways in which
multifunctional MDs can shift students from formal learning and open space for learning to be conceptualized in a wide variety of
places, times and forms. It is within this context of rapid and sustained change that HEIs have a responsibility to prepare students to
be productive members of society in the future, capable of accepting the demands of new contexts of work and personal life. Students
no longer rely solely on traditional teaching approaches (Papert, 1994) in formal spaces designed for the needs of yesterday’s society.
They also need to be able to learn through new and flexible ways that prepare them to function well in tomorrow’s world.

The ubiquity of MDs combined with technological developments such as geospatial and motion detection, augmented reality, and
contextual awareness (Johnson et al., 2014), is providing an additional stimulus for professors to re-adjust both approaches, peda-
gogical and practices (Schuck et al., 2013). However, TLPs in HEIs still appear to be anchored in past forms of conducting educational
activities (Royle et al., 2014).

The students of HEIs have mobile technologies and Internet access in and out of institutions. These technologies have enabled
access to resources related to their studies allowing them the framework for m-learning scenarios (Severino and Messina, 2010).
However, these two factors are some of the factors that allow mobile learning to develop. As learning is a subjective construction in
which students must be fully involved, Spiegel and Rodriguez (2016) raises the question “Which are the necessary requirements to let
mobile technologies for tools become their task of studying and building knowledge?”. According to (Park, 2011) and (Moreira et al., 2016)
for the learning potential it is required the occurrence a set of factors that have to be articulated, including the professor’s role
(Spiegel and Rodriguez, 2016).

Before thinking of designing and implementing a m-learning system, it is important to check the perception of future users
regarding m-learning since its perception, which will influence their willingness and readiness to use the system (Levy, 1996). In
Morris (2010) it is shown that today's professors have dillculties in being familiarized with the digital language of their students,
making it dilJcult to maximize their learning through models implemented through m-learning. Thus, there is a need for qualified
professors in m-learning models. As a result, the successful integration of m-learning technologies in education require the perception
of these technologies by professors, so it is possible to ask the question “How do professors percept m-learning?” In this context, the aim
of this paper is to investigate the perception of professors in higher education, the area of technology in Iberian Peninsula (IP) in
relation to m-learning, and to identify the needs of professors as they relate to mobile technologies and how they can be used to
promote student’s engagement inside and outside of the classroom. For this the quantitative research methodology is used.

The paper is structured as follows. Section 2 critically examines the m-learning and the relationship between the m-learning and
professors. Section 3 presents the state of the art of m-learning in the perspective of HEI professors. Section 4 presents the research
methodology. Section 5 summarizes the results and discussion of the research and finally, Section 6 presents the study conclusions
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Table 1
m-learning definitions.

Year  Author Definition Reference

2000  Quinn “a type of elearning through mobile devices” Quinn (2000)

2003  Homan and Wood “the technology that changed the way the students communicate, interact, and behave with Homan and Wood (2003)
each other and their perceptions towards their learning”

2004  Mirski and Abfalter “a specific topic that is emerging form distance learning” Mirski and Abfalter (2004)

2005 O'Malley et at. “learning that takes place when the student benefits from the opportunities provided by O’Malley et al. (2005)
mobile technologies”

2007  Traxler “an educational interaction delivered through mobile technology and accessed by learners Traxler (2007)
from any location”

2008  Mcconatha, Praul and Lynch “the learning that is employed through the use of small computing mobile devices. This Mcconatha and Praul (2008)
definition includes smartphones and small handheld device”

2010  El-Hussein and Cronje “any type of learning that takes place in learning environments and spaces that take account El-Hussein and Cronje (2010)
of the mobility of technology, mobility of learners and mobility of learning”

2012  Park, Nam, and Cha “any educational provision where the sole or dominant technologies are handheld or palm- Park et al. (2012)
top devices”

2012  Kinash et al. “the use of mobile devices with an internet connection for educational setting” Kinash et al. (2012)

2013  Crompton “learning across multiple contexts, through social and content interactions, using personal Crompton (2013)
electronic devices”

2013  Matias e Wolf “is not only the learning that is based on the use mobile devices but also the learning that is Matias and Wolf (2013)
mediated across multiple contexts using portable mobile devices”

2014  Emran and Shaalan “facilitates knowledge sharing among students and educators while interacting with each Emran and Shaalan (2014)
other”

2017  Al-Hunaiyyan, Al-Sharhan, “is a learning strategy that provides students with the 21st century learning capabilities in Al-Hunaiyyan and Al-

and Alhajri order to enable them to utilize a wide range of the portable computing devices” Sharhan (2017)

and 7 presents the study limitations and future work.
2. Background
2.1. m-learning

Mobile learning (m-learning) can be considered as the natural evolution of e-learning with more elJective communication, with
powerful and personalized mechanisms (Mostakhdemin-Hosseini and Tuimala, 2005; Garcia and Esteban, 2011), or a new distance
learning platform (Georgiev and Georgieva, 2004; Zhuang et al., 2011). This new way will allow any student of any age, from any
school level, to study and access learning materials anytime, anywhere.

Sharples (2007), show that it is necessary to take into account: (i): the user's involvement with these mobile technologies, because
the assumption is to have students moving from one space to another (classroom, library, public transport, etc.) and topic to topic; (ii)
understanding that learning can occur outside of formal settings; and (iii) it is an active process of building knowledge and skills
through practice within a group or community.

However, it is necessary to discuss a formal definition of m-learning and in the literature; m-learning has been defined from
diCJerent perspectives, as can be seen in Table 1, where a chronological evolution of the various definitions is presented.

Based on the definitions presented earlier, we chose to use the definition presented in (Al-Hunaiyyan and Al-Sharhan, 2017), by
considering the need for students to acquire skills for the 21st century (World Economic Forum, 2016). These competencies, ac-
cording to (World Economic Forum, 2016) are: “(i) Foundational Literacies (How students apply core skills to everyday tasks); (ii)
Competencies (How students approach complex challenges); (iii) Character Qualities (How students approach their changing environment).” M-
learning is the research trend in the field of education that addresses mobility in dilJerent dimensions: (1) technology mobility,
(2) student mobility, (3) teacher mobility and learning mobility (Al-Emran and Shaalan, 2015). In the first case it is possible to
include hardware (mobile phones, smartphones, tablets and laptops) and software (repositories with applications that are specifically
designed for learning purposes). In addition, the MDs have increasingly evolved capabilities because they allow the use of sensors,
cameras, oscilloscopes, GPS for localization and maps and the use of generic applications such as social networks, web search,
augmented and virtual reality, with possibilities to be adapted for educational purposes to stimulate learning within and outside the
classroom (Newhouse et al., 2006). The mobility of students and professors is directly related to the fact that today all have one or
more MDs and are connected to the Internet either through HEIs wireless networks or through data plans provided by telecom
operators. The learning mobility has to be framed, second (Ozdamli, 2012) in an educational context of mobile learning according to
the new trends in technology development. The result of the study presented in (Ozdamli, 2012) was: integration tools, pedagogical
approaches, assessment techniques and teacher training.

The construction of an m-learning environment, according to (Al-Hunaiyyan and Al-Sharhan, 2017) requires the following re-

sources:

o Portable devices;

¢ 21st century learning competencies;



¢ Accessibility through connectivity Medium (Internet or Network);

¢ Smart classrooms components (smart interactive board, Audio/video components, class management system, etc.);
¢ Interactivity and Collaboration;

0 Interactive educational content;

¢ Controlled collaborative learning environment (closed loop).

In summary, according to (Al-Hunaiyyan and Al-Sharhan, 2017) m-learning helps students and professors to perform theirdaily
tasks in a short period of time through the use of MDs (tablets or smartphones), with flexible “time-space” configurations, creating
opportunities for new ways of designing and implementing learning, “all the time, everywhere,” learning “on the move,” and “multiple
contexts.”

2.2. Advantages and disadvantages of m-learning

The literature shows that m-learning has associated itself with numerous benefits, both from an educational and technological
point of view. In this context, according to Miangah and Nezarat (2012) the learning process can be personalized, omnipresent,
spontaneous and informal, as well as practical and inexpensive (Cheon et al., 2012). According to Snell and Snell-Siddle (2013)
mobile technologies help professors and students easily communicate, share and coordinate projects.

With respect to the use of mobile technologies allied to teaching, Valero et al. (2012) point to the benefits of portability, im-
mediacy, connectivity, ubiquity and adaptability. Allowing for greater collaboration among students, knowledge creation and skills,
and better interaction and communication between teacher and student (Jackson, 2016). In this context, according to (Sabah, 2016)
students perceive m-learning as an elJective learning supplement that motivates, stimulates interaction and improves their learning
process. In general, studies show that most students are satisfied with the approach proposed by m-learning and are ready to integrate
it into existing pedagogies, since m-learning allows access to any type of information (anything) (Development, 2011), anytime,
anywhere (Brand and Kinash, 2010).

In addition to the benefits presented, a paradigm shift can be observed in the teaching-learning process in which the student starts
to conduct his own learning using technology more ellectively, with the teacher having a role to tutor learning (Boticki et al., 2015;
Land and Zimmerman, 2015; Miangah and Nezarat, 2012). The m-learning implemented ellectively adds value to the existing
learning approach, it allows students to check the flexibility and interaction of students, and creates a collaborative learning en-
vironment (Sabah, 2016), allowing students to access learning content (for example, learning materials, tests, dictionaries). Besides
allowing conducting sequencing of a personalized curriculum according to their learning needs.

In short, m-learning has been recognized as one of the most influential approaches to education (Johnson et al., 2012). However,
in the context of higher education m-learning is not a widespread practice, since it is still at a stage that may be called the test phase
(Barreh and Abas, 2015). According to Sabah (2016) for m-learning to succeed, it is necessary to identify the factors that influence
student acceptance and adoption.

Clearly, there are many initiatives to use m-learning approaches for educational purposes, but academic and professional research
available on this topic is still limited, thus providing an untapped area for research activities.

Despite the advantages identified in the literature and presented here, however, there are always contrasting scenarios in all
contexts, including m-learning (Bilo$ et al., 2017), such as student performance, known to be “ellective”, be disappointing or can
even adversely alJect students if they do not have a proper treatment Chu (2014).

From the point of view of mobile technologies in combination with the student perspective, in terms of limitations, unreliable and
unsafe Internet connection, small size keyboard and screen, limited memory and battery capacity, diCJcult to navigate and download
on mobile devices, in particular smartphones. These limitations can cause negative behavioral intent and lead students to reject the
actual use of m-learning (Sabah, 2016). From the above it can be verified that the mobile limitations are one of the main obstacles
that alJect the perceived ease of use and the behavioral intention of the students to join m-learning in a spontaneous way.

2.3. M-learning and professors

Based on the principle that the use of MDs in education in general, and HEIs in particular, is unavoidable, the relationship that
professors have with the introduction of new technologies is always an interesting issue to discuss. Koc (2013) presents a research
paper on how professors beliefs about technology in teaching allect their motivation to implement innovations. In this study, he
identified that professors, in describing technology and its use in education, used metaphors that reflected their beliefs, such as: (i) a
phenomenon in continuous development; (ii) facilitation, by extension of human capacity; (iii) vital need; (iv) power representation;
and (v) threat. Technology-related beliefs show that professor perceptions go beyond associations to technical or instrumental as-
pects, and human, social, cultural and political aspects must also be taken into account (Koc, 2013).

Based on these beliefs and the need to perceive the dillculty of the relationship between the application of technology and the
real application of technology in TLPs, it forces professors to be open to change. On the one hand, professors need to acknowledge
and accept that students are now used to a changing world, and on the other hand, they have to be able to adopt new strategies in the
TLPs that meet 21st century skills (World Economic Forum, 2016), in training.

As mobile technologies continue to proliferate and diversify their pedagogical potentialities, there has been a tendency for
professors to continue to adopt traditional teaching approaches in formal or virtual environments (Norris et al., 2013), focusing on
approaches and teacher-oriented and content delivery, as indicated by Cochrane and Antonczak (2014) “traditional pedagogical



strategies and pre-existing course materials onto mobile devices and social media” and by Royle et al. (2014) “delivery systems for teaching or
training content as much as they are seen as digital tools for learning embedded into the fabric of people’s lives”. In this context, professors
should select the most appropriate tools for the TLPs and actively use them for activities that are developed within and outside the
classroom. However, according to Corbeil and Valdes-Corbeil (2007), frequent use of MDs does not mean that students or professors
are ready for m-learning. In Ozdamli and Uzunboylu (2015) it is shown that it is not enough to integrate technology into education
without a proper way of how technology should be used in TLP, because technology alone does nothing to improve pedagogy (Ergtit
and Altintas, 2012; Fiscarelli and Bizelli, 2013; Kok, 2012; Tayfun and Arzu, 2012).

Alwraikat and Tokhaim (2014) present a study on professors attitudes towards m-learning, where they show a very interesting set
of results from various perspectives. The attitudes of female professors were more positive in relation to m-learning than that of male
professors. However, the study presented in (Uzunboylu and Ozdamli, 2011) presents completely opposite results. Another dimension
studied was related to the professional category (Assistant Professor, Associate Professor, Full Professor), with the resultsindicating
that younger professors presented a more positive attitude towards m-learning than professors with a higher professional category.
Finally, the studied dimension is directly related to the diCJerence of attitude of professors in relation to m-learning and the
academic experience. The results showed that the attitudes of professors with 21 years of experience or more were more positive
than the younger ones, which is in contradiction with previous results.

The importance of perceptions, both by students (Jairak and Praneetpolgrang, 2009; Liaw et al., 2010; Moreira et al., 2016), and
by professors (Moreira et al., 2017) on the use of m-learning applications has been focused and analyzed in diClerent studies. These
studies highlight the acceptance of mobile learning given the ease and capacity to use without time and location restrictions.
However, it is necessary to look at several aspects of m-learning applications, namely the technical capacity of mobile devices, the
expectations and capacities of students and professors, as well as the elJectiveness of the tools in terms of the teaching-learning
process.

3. State of the art

As previously discussed, the m-learning ollers students and professors unique features that did not exist in traditional learning
platforms, for example, in e-learning. One of the most interesting features is that the mobility refers to the perspective to have
flexibility in terms of time, location, time and space that cannot be taken when training is from another type (Yusri et al., 2015). The
second important feature, and possible with m-learning, is collaborative learning, because the use of MD with Internet access inside
and outside the classroom, will enable students to interact in a more easily, with other students and professors in dilJerent physical
locations.

The features discussed above in relation to the participation of professors in this process are already the subject of several
researches (Corbeil and Valdes-Corbeil, 2007). The authors present a study with a review of research on mobile learning in teacher
education where 37 papers were analyzed. In addition to works found in (Corbeil and Valdes-Corbeil, 2007), other studies show some
results concerning this subject.

In (Andrews et al., 2011) a research work on the perception of professors in Indonesia in relation to m-learning is presented to
determine their willingness to participate in the use of m-learning in teaching. The obtained results show that Indonesian professors
have a positive perception regarding the use of m-learning.

The study presented in (Baran, 2014) can be interpreted by the m-learning, from the perspective of professors, has a positive
elJect on student motivation for learning mathematics. And the relationship between m-learning and a variety of teaching/learning
ap- proaches is positive and significant.

In (Yusri et al., 2015) the authors have presented the results of a detailed and systematic investigation into the critical success
factors allecting user perception of m-learning from the perspective of professors. As a result, the professors are one of the crucial
user groups, so it is important to understand the factors they consider crucial for the success of mobile learning. The results showed
that none of the factors analyzed were statistically significant.

US-based study presented in (Taleb et al., 2015) realized that another reason why the HEIs are not receptive to the adoption of m-
learning is because students would use the devices to socialize and not to perform tasks related to the TLP and, so most professors
prohibited the devices in the classroom.

Uzunboylu and Ozdamli (2011) presented a study which shows that the success of m-learning integration in education requires
first, to be determined the perception of professors regarding the technology to be used. The problems that the authors found were the
lack of an instrument to do the evaluation of the teacher’s perception. The result of the study showed that professors in Cyprus have
average levels of perception regarding adoption of m-learning.

The study presented by Jackson (2016) had as goal to explore the impact of m-learning devices like iPhone and tablets on
postgraduate researchers ability in order to engage positively in the research community.

Cheng (2015) carry out a study from Taiwanese mobile phone users; in a total of 750 questionnaires, and 486 usable ques-
tionnaires were analyzed in this study, with a usable response rate of 64.80%. The results of the study shown that learners could judge
m-learning by how well it meets their perceived compatibility of m-learning, and they regard m-learning as a useful, easy to use, and
enjoyable tool if they can explore it themselves through the content and interface screens over the mobile-based learning environ-
ments at any time in any location.

Ken et al. (2017) presents a research study with one hundred and forty-four refereed journal articles in the period from January
2010 to December 2015 in order to examine the longitudinal trends of mobile learning through using text mining techniques in a
more comprehensive manner. To the authors the research gives a bigger picture on how importance of m-learning as it gains more
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and more attention from all over the world due to the proliferation of country that have embarked on this new and trendy paradigm
of teaching and learning method in education fields.

Bilo$ et al. (2017) presents a research of the current status of mobile device usage and mobile learning adoption in vocational
education and training (VET) secondary schools in three European Union countries — Austria, Czech Republic, and Germany. From
this study it was concluded that Smartphones and laptops were the most commonly used devices. But, the most of participants
perceived themselves as advanced users of mobile devices, but reported a shortage of mobile learning experience with ICT support.

The number of papers on the applicability of m-learning from the professors' point of view is reduced globally, and it was verified
that does not exist papers relating to HEIs in Portugal and Spain. After the survey conducted during the period of 2009-2016 and
using the following query search: “(professors OR professors) AND (mobile learning OR m-learning OR Mobile Learning OR M-learning)
AND Portugal AND Spain”, it was the inexistence of any paper. In this context, from this study it was possible to conclude that there is
no comparative study on mobile technologies in education, particularly in Iberian Peninsula (IP) HEIs, thus making it relevant and

justified.

4. Research methodology

The purpose of this section is to describe the procedures used to collect data that are the basis for this research. The main feature
of the scientific method is an organized research, strict control of the use of observations and theoretical knowledge.

For the present study, we used the methodology of quantitative research, since it is more appropriate to determine the opinions
and attitudes of the respondent based on structured questionnaires. In this approach, data is collected through structured ques-
tionnaires and clear goals.

The undertaken study was descriptive in nature. Data collected for quantitative research through the use of questionnaires
requires special care because it is not enough to collect responses about the issues of interest, it is also important to know how to do
statistical analysis for proper results validation. Aspects such as the sample size, the way the questionnaire is prepared, the questions
formulation, data analysis, error margins, the selection of individual process of who should compose the sample, among other things,
are important and they should be taken into account for any investigation (Campenhoudt and Quivy, 2008). This method is re-
commended when you want to know a population, to analyze social phenomena and, in cases where it is necessary to inquire a big
number of people about a certain subject. The questionnaire before being delivered was subjected to the evaluation of four experts in
the field.

The aim of this study is to investigate the perception of professors in higher education, the area of technology in IP HEIs regarding
to m-learning, and to identify the needs of professors as they relate to mobile technologies and how they can be used to promote
student’s engagement inside and outside of the classroom. The quantitative study was based on an online questionnaire with 6
sections (Demographic information, Prior knowledge, Participation/Engagement, Use of Mobile Devices, Mobile use in the classroom
and Self-e[lcacy) and 41 questions (Q1-Q41). The first section consists of 6 questions, which include, for example, the age and
gender. Second section contains a question (Q7) with 11 items about the information that the professors know about MD. The third
section contains 18 questions about their opinion of Participation/Engagement of the students in the use of MD in activities inside
and outside of the classroom. As for the fourth section, it contained a question with 18 items about how to use MD in the classroom. In
section five we ask 14 questions about using MD in the classroom. Finally, in the last section we have 3 questions about self-e[Icacy.
Almost all questions were close-ended type. Sections 2 and 4 use nominal scale (Yes (1)/No (0)). Section 3 use five-point Likert scale
ranging from “Strongly Disagree” (1) to “Strongly Agree” (5) and Section 5 in the first 12 questions.

The questionnaire has been online for 60 days and 70 valid responses were received (37 from Portugal and 33 from Spain). Data
collected were pooled and treated by using the IBM SPSS Statistics 24.0 software. Statistical analyses used for the data analysis were
descriptive analysis (frequency analysis, descriptive measures and graphical representations), reliability analysis (Cronabach’s
Alpha), and principal component analysis with optimal scaling (CATPCA).

5. Analysis and discussion of results

The study sample consists of 70 professors (37 Portuguese and 33 Spanish) from the area of technology in IP HEIs. Most re-
spondent’s gender were male (67,1%) whereby, the majority of professors (55,7 %) were aged between 41 to 50 years old (see Fig. 1).
Given that the age group of professors is equivalent in both countries (Fig. 2), and considering that they can simultaneously teach
various levels of teaching degrees, we find interesting to analyze teach program by country (see Fig. 3). We can conclude that
Portuguese professors teach in a higher proportion the master's degree (78.4%), than the Spanish professors (57.6%). While Spanish
professors teach a higher degree (90.9%) than Portuguese professors (73%). We conclude that, in relation to the doctorate, the
proportion is identical for the professors of the two countries (Fig. 4).

In order to verify if the variability of the answers resulted from the dilJerences between the opinions of each professor, we
performed a reliability analysis to verify the existence of internal consistence measured by Cronbach's Alpha. The value of alpha
varies from 0 to 1 and higher values of alpha are more desirable. Table 2 shows the results of Cronbach's Alpha for evaluate four
dimensions (sections), which are “Prior Knowledge” (Dimension 1), “Participation/Engagement” (Dimension 2), “Use of Mobile Devices”
(Dimension 3) and “Mobile use in the classroom” (Dimension 4).

As can be observed, the Cronbach's Alpha coelIcients for dimensions 1 and 3 lies between 0,8 and 0,9 which is considered good
and for dimensions 2 and 4 are excellent because exceed 0,9 (Pestana and Gageiro, 2014). Therefore, all dimensions in this study
were deemed to be reliable. Thus, it makes sense to present the descriptive results (percentages, mean and standard deviation (sd),
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Fig. 3. Bar chart for Professors teaching degrees by country.

according to measurement scale) for each question/item. The results of the analysis can be found, resumed, in Tables 36 (Dimension
1 to Dimension 4, respectively).

When it comes to the matter of “Prior Knowledge”, the knowledge of professors in both countries is equivalent. Table 3 shows the
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Fig. 4. Bar chart for incorporating ML in classroom by country.

Table 2
Cronbach's Alpha coelIcients.

Dimension Cronbach’s Alpha NF° of Items
1. Prior Knowledge 0,863 11
2. Participation/Engagement 0,912 18
3. Use of mobile devices 0,869 15
4. Mobile use in the classroom 0,912 10

Table 3
Percentages of Yes and No responses of the 11 items of “Prior Knowledge” (IP).

I know how to... (P/S) (%)
1 Connect to and access the internet from a MD No 0,0/6,1
Yes 100/93,9
2 Download music and video files on a MD No 10,8/14,3
Yes 89,2/81,8
3 Find the definition of a word or concept on a MD No 8,1/6,1
Yes 91,9/93,9
4 Download a mobile application on a MD No 2,7/91
Yes 97,3/90,9
5 Interface or connect my calendar/alarm on a MD No 18,9/6,1
Yes 81,1/93,9
6 Translate a sentence into another language on a MD No 13,5/9,1
Yes 86,5/90,9
7 Access and participate in a social network site on a MD No 10,8/12,1
Yes 89,2/87,9
8 Send and receive emails/text messages on a MD No 5,4/0,0
Yes 94,6/100
9 Access college resources such as LMS, payroll, etc., on a MD No 18,9/33,3
Yes 81,1/66,7
10 Download augmented reality applications on a MD No 29,7/36,4
Yes 70,3/63,6
11 Download Mobile App Gamification on a MD No 29,7/39,4
Yes 70,3/60,6

P - Portugal; S — Spain.

results of percentages of “Yes” and “No” responses of the 11 items of question Q7.

We note that the majority of IP professors have knowledge on how to perform the most trivial tasks (such as “connect and access
internet” “download a mobile application on a MD”, etc...) with percentages above 80%. Although still very high (> 60%), we found a
decrease when the prior knowledge is related to download augmented reality applications and Mobile App Gamification on a MD
(items 10 and 11), for professors of both countries. However, it is curious to note that in relation to “Access college resources such as
LMS, payroll, etc., on a MD”, while in Portugal this figure is above 80%, in Spain it is only 66.7%.



Table 4
Descriptive Statistics for each question of “Participation/Engagement” by country (Portugal /Spain).

Question Mean (P/S) sd (P/S)

Q8 — My students would be more likely to participate in classes if they could use their MD 3,54/3,45 1,04/1,03
Q9 — Mobile learning opportunities would allow students to learn and study in places they normally couldn’t 4,35/3,94 0,72/0,79
Q10 - It would be easier for students to complete classwork and assignments if they could use MD 3,57/3,00 1,28/0,90
Q11 - My students would spend more time on classwork if they could access materials anytime, anywhere on their MD 3,32/2,88 1,16/0,86
Q12 - My students would be more likely to participate in class activities outside of the class time if they could do that through their 3,62/3,45 1,09/0,94

MD

Q13 - My students would be more likely to engage in class discussions inside of class they could post their thoughts from their MD 3,65/3,45 1,11/1,15
Q14 — My students would be more likely to engage in class discussions outside of class they could post their thoughts from their MD 3,95/3,61 0,91/1,17
Q15 - My students would be more likely to ask for help if they could communicate through their MD 3,65/3,64 1,11/1,06
Q16 — Mobile learning could be incorporated into classes 3,97/4,03 0,83/0,98
Q17 — Augmented reality could be incorporated into ML classes 4,00/3,73 1,08/1,04
Q18 — Gamification could be incorporated into ML classes 4,08/3,73 1,01/0,98
Q19 - Students should be able to easily view course materials on their MD 4,38/4,39 0,79/0,66
Q20 - Students should be able to download mobile applications that could help them study 4,59/4,33 0,55/0,85
Q21 - Students should be able to access LMS (e.g. Moodle..) in a mobile format on their MD 4,59/4,30 0,64/0,85
Q22 - Students should be able to take quizzes on their MD 4,30/4,06 1,05/0,86
Q23 - Students should be able to participate in discussion forums from their MD 4,54/3,97 0,65/1,07
Q24 - It would not require a lot of e[Jort for students to learn how to use a mobile application designed for my class 4,08/4,18 1,01/1,10
Q25 - It would be easy for students to engage in discussions using mobile application or website in mobile format 4,08/3,97 0,86/1,21

P - Portugal; S — Spain.

Table 5
Percentages of Yes and No responses of the 15 items of “Use of MD ” (Q26).

I would ask students to... (%) (P/S)
1 Download application that help them learn new subjects No 29,7/36,4
Yes 70,3/63,6
2 Use MD to look up something that they didn’t know or understanding during class No 27,0/30,3
Yes 73,0/69,7
3 Engage in social networking on their MD No 56,8/69,7
Yes 43,2/30,3
4 Write notes on their MD to remind themselves of an assignment No 29,7/36,4
Yes 70,3/63,6
5 Set alarms or reminders on their MD to help them remember an assignment or a test No 29,7/33,3
Yes 70,3/66,7
6 Text a classmate during class No 73,0/84,8
Yes 27,0/15,2
7 Text a classmate about the contents of the class No 54,1/66,7
Yes 45,9/33,3
8 Text a classmate about the professor’s ability No 81,1/84,8
Yes 18,9/15,2
9 Text a classmate about the level of engagement in the class No 81,1/78,8
Yes 18,9/21,2
10 Take a picture or video with their MD that they could be used for an assignment No 27,0/42,4
Yes 73,0/57,6
11 Access an LMS (e.g. Moodle) on their MD No 21,6/21,2
Yes 78,4/78,8
12 Read a paper or assignment on their MD No 24,3/45,5
Yes 75,7/54,5
13 Use their MD as a study tool No 27,8/45,5
Yes 72,2/54,5
14 Play an educational game on their MD No 43,2/51,5
Yes 56,8/48,5
15 Use their MD with augmented reality as a learning tool No 48,6/57,6
Yes 51,4/42,4

In terms of Participation/Engagement, the overall mean value for each country (4015 (P)/3784 (S)) is above the neutral position
of 3. It suggested that professors think that the students will have greater involvement and participation in activities (inside and
outside the classroom) if they use their MD. It should be noted that these values are significantly higher in Portugal, with the opinions
also being more consistent (variation coellcient 9.76% (P)/11.36% (S)), and therefore mean is a representative measure.

Asanexample, professors strongly agree (mean =4,59/4,33) that students should be able to download mobile applications that
could help them study (Q20), and should be able to access LMS (mean=4,59/4,30) (Q21). It should be noted that in both variables
the opinions are consistent since standard deviations are reduced (sd = 0,55/0,85 and sd = 0,64/0,85, respectively). In this di-
mension, for both countries, the lowest value (mean=3,32/2,88, sd =1,156/0,86) for Q11 (“My students would spend more time on
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Table 6
Descriptive Statistics for each question of “Mobile use in the classroom” by country (Portugal/Spain).

Question Mean (P/S) sd (P/S)

Q27 - I believe students can be taught how to appropriately use MD for learning 4,19/3,85 0,81/1,03
Q28 — I believe students can be taught how to appropriately use MD for collaborative learning 4,30/3,97 0,70/1,01
Q29 - I believe students can be taught how to appropriately use MD with augmented reality apps for learning 4,05/3,76 0,94/0,94
Q30 - I believe students can be taught how to appropriately use MD with gamification apps for learning 4,05/3,76 0,94/0,94
Q31 - I believe using mobile applications for learning in my classroom would benefit students 3,57/3,55 1,14/1,12
Q32 - I think students would be more motivated to learn if they could use MD 3,76/3,58 1,09/1,12
Q33 - Students would think is fun to use an interactive MD in my classroom 4,03/3,94 0,96/1,06
Q34 - I would like my students to be able to use MD to access course contents and practical skills 3,97/3,88 0,93/0,99
Q35 - I would like to learn more about m-learning, so that I can incorporate it in my classroom 3,81/3,73 1,15/1,35
Q36 — I would like to learn more about m-learning, so that I can incorporate them into my lessons 3,89/3,55 1,15/1,28

classwork if they could access materials anytime, anywhere on their MD”) shows a positive opinion for Portuguese professors than Spanish
regarding the use of MD.

Looking carefully at Table 5 we can conclude that, once again, globally, when it comes to the matter of “Use of MD” (Q26), in the
sense, of what educational tasks professors ask students to do inside or outside the classroom, opinions about the use of MDs are
identical for professors in both countries with the exception of items 14 and 15. For these items, although Yes/No percentages are
almost equitable, around 50%, there is a reversal in the opinion between Portuguese professors and Spanish professors, that is,
whereas for Portuguese professors, “Yes” is predominant, for Spanish professors it is predominant “No”. This fact evidences a greater
predisposition of the Portuguese professors to ask the students to use their MD with augmented reality and gamification as a learning
tool.

It is interesting to note that all items that refer to “fext a classmate ..” (items 6-9) and “Engage in social networking” (item 3)
predominate the “No” response in both countries, perhaps because it is considered, by the professors, a disturbing element, in the
context of classroom. It is also important to highlight the high percentages of “Yes”.

Table 6 shows the results for each question of “Mobile use in the classroom”, analysis. The overall mean value for each country
(3.96 (P)/3.76 (S)) is above the neutral position of 3. These values suggest that professors agree about students using MD in the
classroom. It should be noted that these values are slightly higher in Portugal than in Spain, and opinions are equally consistent for
professors in both countries (variation coellcient 5.4% (P)/4.2% (S)), and therefore the average is a representative measure.

As can be observed, most professors agree (mean=4,30/3,97) that students can be taught how to appropriately use MD for
collaborativelearning (Q28). Professorsalsosomehow agree (mean=3,57/3,55) that using mobile applications for learning in their
classroom would benefit students (Q31).

Concerning question Q37, in order to incorporate m-learning in future classroom, 45,9% (17/37) and 40,5% (15/37) of the
Portuguese professors said that will be able to e[Jectively incorporate m-learning into their classroom without and with training,
respectively and 13,5% do not think will be able to ellectively incorporate m-learning into their classroom. By other hand,
analyzing the corresponding values for Spanish professors we obtained the results 51.5% (17/33) and 42.4% (14/33) to el(lectively
incorporate m-learning into their classroom without and with training, respectively, and only 6,1% do not think will be able to
electively incorporate m-learning into their classroom.

As we have hitherto verified that the opinion of the teachers of both countries is very similar to the questions asked in the
questionnaire, we decided to see among them the most relevant ones (for the study of students using the MD) and their respective
weights for the phenomenon under study. With this objective, given the multivariate nature of the analysis to be performed, we
decided to opt for one of the most used methods, PCA (Principal Component Analysis).

As Cronbach’s Alpha coellcients for all dimensions shown a good intern consistency, we can continue the analysis by building
four indices. For dimensions 2 (“Participation/Engagement”) and 4 (“Mobile use in the classroom”) the indices are constituted by the
arithmetic average of the variables, “mean_D2” and “mean_D4", respectively For dimensions 1 (“Prior Knowledge”) and 3 (“Use of MD")
the indices are constituted by the sum of the items (“sum_D1” and “sum_D3") because items of these dimensions are on nominal scale
(0/1). In the case of using the arithmetic mean of the variables (instead of the sum), we could obtain values lower than 1 and assuch
considered values missing by the software.

The above variables (“mean_D2”, “mean_D4", “sum_D1” and “sum_D3") are considered relevant to our study, and two of the
variables that integrate the last section Self-elIcacy (“Professor confident that can be able to do With a MD” and “Professor need to be able
to”), namely “sum_5" and “sum_6", we decided to use the main component analysis with optimal scaling — CATPCA. This technique of
multivariate exploratory analysis transforms a set of correlated variables into a smaller set of independent variables that are linear
combinations of the original variables (principal components) (Pestana and Gageiro, 2014). For principal components retention
criteria, the eigenvalue rule was superior to 1 and the Cronbach's alpha was measured for the internal consistency of each component.

Thus, according to the adopted rule it is possible to summarize the relational information among the variables in 2 principal
components that explain approximately 74.8% of the total variance of the original six variables.

Table 7 shows the weights of each variable in each component, the percentage of variance explained and the internal consistency.

According to the weights of each variable in the 1st component, all variables are determinant because they present values above
0.5 in absolute value. However, to highlight the higher weights of the variables “Stud. Use MD” (0.784), “Prof. Like/believe” (0,753)

”
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Table 7
Principal components extracted (CATPCA).

Variables Components

1 2
Stud. part./engage (mean_D2) 0,674 -0,609
Prof. like/believe (mean_D4) 0,753 -0,624
Prof. confident (sum_5) 0,707 0,621
Prof. needs (sum_6) 0,606 0,045
Prof. prior knowledge (sum_D1) 0,631 0,663
Stud. use MD (sum_D3) 0,784 -0,004
Eigenvalue 2,902 1,588
% of variance 48,37 % 26,47 %
Cronbach’s alpha 0,79 0,45

and “Prof. Confident” (0.707). This reveals that the more confident teachers are with what they can do in classrooms with the MDs, the
more they would like and believe that their students are able to do those activities using their MDs.

The 2nd component contrasts the variables “Prof. prior knowledge” (0,663) and “Prof. confident” (0,621) to the variables “Stud.
part.fengage” (-0,609) and “Prof. like/believe” (-0,624). This means that the more knowledge the teacher has of what he can do with
the MDs, the more confidence he has in what he can do in the classroom. Moreover, the more knowledge the teacher has of what he
can do with the MDs, the less his students' participation/involvement, as well as the less he believes in the ability of his students to
use the MDs in their curricular activities.

Finally, a particularly useful graph is the bi-plot of object scores and component loadings (Fig. 5). Note that we use as a caption of
the subjects (teacher), the variable Country (S-Spain; P-Portugal).

This graph shows the achievement of each individual (in this case the teacher) in each of the components. This type of re-
presentation also serves, for example, to identify the individuals (teachers) who fall outside the tendency of the rest. In addition, as
we had seen with Table 7 it is possible to confirm which variables constitute each component and which are opposed to each other. In
summary, analyzing the graph we can conclude on the relations between teachers and variables (that define the main components).
As expected, it is notorious and independently of the country, that teachers have identical opinions (very similar scores) regarding the

issues analyzed. It is also possible to say that three teachers (two Portuguese and one Spanish) are not well integrated inrelation
to the others because they present clearly lower scores for the variables “Prof. Prior knowledge” and “Prof. Confident.”

6. Conclusions

With the purpose of meeting the generations of students born with digital technology (Generation X), it is necessary to make an
adaptation of the teaching-learning processes, in order accommodate new technologies. Therefore, it is critical to understand whether
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Fig. 5. Bi-plot defined by principal components 1 and 2.
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users (students and professors) are receptive and aware to adapt to this new paradigm before deciding to implement teaching-
learning methods based on technology in particular on mobile technology.

As a result, the successful integration of m-learning technologies in education require the perception of these technologies by
professors, so it is possible to ask the question “How do professors percept m-learning?”. In this context, the aim of this paper is to
investigate the perception of professors in higher education, in the area of technology in IP in relation to m-learning, and to identify
the needs of professors as they relate to mobile technologies and how they can be used to promote student’s engagement inside and
outside of the classroom.

As can be seen by the statistical analysis and discussed in the previous section, we concluded that the majority of IP professors
have knowledge on how to perform the most trivial tasks with MDs. It is interesting to note that when questioned on the use of
augmented reality applications and gamification results (items 10 and 11 of Q7) also still very high (> 60%) for professors of both
countries.

In terms of Participation/ Engagement we concluded that professors think that their students will have greater involvement and
participation in activities if they use their MD (inside and outside the classroom) although there is evidence that Portuguese pro-
fessors have significantly more favorable (higher mean), and consistent (lower deviations) opinions.

When it comes to the matter of “Use of MD” (Q26), in the sense, of what educational tasks professors ask students to do inside or
outside the classroom, opinions about the use of MDs are identical for teachers in both countries with the exception of items 14 and
15. There is evidence for a greater predisposition of Portuguese professors to ask students to use their MD with augmented reality and
gamification as a learning tool, than Spanish teachers.

It is further noted that there is greater agreement on the Participation/Engagement, than the ellective use of MDs in and out of
the classroom for the students, from the perspective of professors.

As for the question “Mobile use in the classroom”, we concluded that professors are in agreement about students using MD in the
classroom. It should be noted that these values are slightly higher in Portugal and the opinions are equally consistent for teachers
from both countries.

It is interesting to note that in order to incorporate m-learning in the future classroom, for both countries, the most voted option
was “I will be able to eClectively incorporate mobile learning into my classroom without training”.

Finally, in order to obtain the set of independent variables (main components) to determine the most relevant (variables)
questions (for the study of students using the MDs) we performed the CATPCA. Since the main components are linear combinations of
the original variables, they function as “indicators” that summarize the available information of the original variables. The use of this
technique has enabled us not only to meet this objective but also to graphically represent teachers from both countries in the two
main components retained.

This allowed us to conclude that: the more confident teachers are about they can do in classrooms with the MDs, the more they
would like and believe that their students are able to do those activities using their MDs; The more knowledge the teacher has of what
he can do with the more confident MD he has in what he can come to accomplish in the classroom. Moreover, the more confident
teachers are about they can do in classrooms with the MDs, the more they think the participation/involvement of their studentswill
be, and the less they believe in the ability to use the MDs in curricular activities by their students. With this representation we identify
three teachers (two Portuguese and one Spanish) who do not belong to the tendency of the rest because they have a priori knowledge
reduced in how to perform the most trivial tasks and little confidence (significantly low scores).

As a final conclusion it can be highlighted that in both countries the behaviors are identical in the receptivity of the use of the MD
to increase the commitment of the students in activities inside and outside the classroom. It should be noted that, however,
Portuguese teachers show slightly more optimism.

7. Study limitations and future work

The presented research has some limitations. Although the two selected countries (Portugal and Spain) in our point of view
provided an interesting perspective on the current status of m-learning. However, the number of institutions chosen to conduct
investigations was limited; although the institutions of the selection process have taken into account its importance in number of
students and scientific and pedagogical quality, so their representativeness is significant.

The study does not reflect the most recent developments in the existing institutions of higher education. For instance, the impact
of the use of such technologies in the actual performance of students, specifically within the collaborative learning model. Or, the
perception of students concerning the utilization - past, present and future mobile devices in higher education in the context of
teaching and learning, not assessing whether the use of such technologies actually contributes to stimulate interest in learning
content. A broader view on mobile device usage and the comprehension of m-learning could be achieved by including a larger
number of countries and higher education institutions.

Future research should expand to be able to perform a more accurate assessment of utilization trends of mobile devices in higher
education, particularly in the implementation of collaborative learning model. The research presented took into account the coverage
of Portugal and Spain, that is, the answers obtained come from higher education institutions covering the entire Iberian Peninsula. In
this context, one of the lines of research to be explored in the future is to carry out comparative studies by region, in order to
understand if there are differences between the various regions of the Iberian Peninsula. In addition, future research efforts should, on
the one hand focus on data comparison between different countries and time-related changes and trends, and on the other hand we
will expand the study for Ibero-American countries. Finally, the available academic and professional research on this topic is still
rather limited, thereby providing an unexplored area for further research activities, as well as evaluate if there are differences in the
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attitudes regarding the adoption of m-learning, according to gender, age, and professional category.
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