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Abstract

In recent decades, so-called mobile learning or m-learning has become a new paradigm
in education as a consequence of technological advances and the widespread use of
mobile devices to access information and for communication. In this context, this paper
analyzes different profiles depending on students’ preferences for taking mobile devices
(specifically tablets and/or laptops) to economics classes at the University of Seville
(Spain). A survey-based field study of a sample of 412 students and the application of
bivariate probit models show a low level of mobile device integration in teaching
(devices taken to class by only 29.8% of respondents) with a slight predominance of
laptops. The results also show differences between users of the two types of devices.
Students who take their laptops to class usually live at home with their family, have
already used them in pre-university levels, and are concerned about recharging their
devices in class. However, although users who take their tablets to class also live with
their parents, they are much more active on social network sites and more concerned
about the quality of the internet connection. These findings enable the design of
strategies to encourage students to attend class with their own mobile devices.

Keywords: university teaching, m-learning, mobile devices, bring your own device,
educational technologies research, bivariate probit model.
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1. Introduction

Meeting the needs of today’s always-on-the-move society has led to the rapid
development of information and communication technologies and the widespread use of
technological advances, such as laptops, tablets and smartphones, connected with each
other through networks and software (Alhassan, 2016; Zydney and Warner, 2016).As a
result, a new social and educational paradigm has been shaped, with learning based on
these types of mobile devices (so-called mobile learning or m-learning)becoming an
indispensable educational tool at both pre-university (Kim, et al., 2016; Popovic¢ et al.,
2016) and university level (Henriquez-Ritchie and Organista-Sandoval, 2012; Lin and
Lin, 2016). Compared to the traditional concept of teaching, m-learning provides a
more flexible, collaborative and spontaneous learning model, as proven by the
numerous studies found in the scientific literature: both systematic reviews, such as
Baran (2014), Cochrane (2014), Crompton et al, (2016), Pefia-Ayala and Céardenas



(2016), Shuib et al., (2015), and Zydney and Warner (2016), and meta-analyses, such as
Wu et al. (2012).

Online or electronic learning (e-learning) provides new opportunities for direct learning
and improving student performance (see Wu et al., 2010 for a broader examination). M-
learning can be regarded as a subset of the e-learning framework (Peters, 2007) or the
progression or extension of e-learning (Althunibat, 2015), as it combines advances in
information and communication technology by way of widely-used devices. M-learning
can also be considered a step forward, as a greater number of potential users are
involved (Jones et al, 2009; Gan and Balakrishnan, 2014) and, as Wu et al. (2012) state,
learning with mobile devices can be done anywhere where there is a wifi connection. In
general terms, following Jacob and lIsaac (2008), this educational scenario can be
defined as the point where the use of mobile computing/communication devices on the
one hand, and e-learning on the other, intersect with each other.

In general, Information and Communication Technology-based (ICT) technological
infrastructure not only drives innovation in learning, but, according to Wu et al. (2008)
and Landers and Armstrong (2015), could also integrate everyone involved in e-learning
processes or training and instructional contexts. For authors such as Alhassan (2016),
using mobile technologies in learning can be regarded as the next great revolution in
teaching, as there are more pros than cons. Their advantages can be grouped in three
blocks. First, they have the potential to improve learning systems, as they encourage
student participation (Castillo et al, 2016) and make it easier to take notes (Mosleh et
al, 2016; Norman and Furnes, 2016); enhance direct student involvement (Cheung,
2008; Green, 2016; Jemni et al, 2016; Wongand Mak, 2016); enable the use of apps
adapted to different subject matter (Domingo and Gargante, 2016; Jordano de la Torre
et al, 2016); make it easy to instantly find information (Hassanet al., 2016; Holderied,
2016); and boost so-called mobile collaborative learning (Reychav and Wu, 2015), i.e.,
integration between students and instructors (Alhassan, 2016).Second, among the
technical advantages are their immediacy and portability (Peters, 2007; Zayimand Ozel,
2015),enabling the greater integration of Information Technologies (IT) in the
classroom (Cook and Santos, 2016; Lin et al., 2016). Finally, m-learning has the
advantage of improving personal and social involvement and integration by raising
social interactivity (Peters, 2007) and enabling peer interaction and cooperation (Fisher
and Bierd,2006).

Possible disadvantages to integrating these devices into teaching include: first, from the
educational point of view, they can become a source of distraction in the classroom
(Alhassan, 2016; Chen and Yan, 2016; Wilkinson and Barter, 2016)and it can even be a
disadvantage for students to have access to too much information that they do not know
how to handle (Alhassan, 2016);second, technical disadvantages, such as mobile
devices’ battery life, different operating systems that occasionally require different
software, connection speed (Alhassan, 2016) and screen size and resolution (Vibergand
Gronlund, 2013);and from the financial point of view, the cost has to be mentioned, as
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each individual student has to have a device to be able to participate (Popovic et al.,
2016).

Education centers are taking a variety of business-type initiatives to mitigate economic
disadvantages and boost the growing implementation of m-learning. One well-known
initiative is Bring Your Own Device (BYOD), which consists of encouraging students to
attend class with self-owned mobile devices with which they are familiar (Kong and
Song, 2015; Song, 2016).Although until only a few years ago a student taking a cell
phone or a laptop to class was regarded as a sign of a lack of attention or a source of
external distraction, today BYOD is encouraged by a number of universities (Imazeki,
2014; Wang, 2015) and schools (Song,2014; 2016), as it enables students to access
learning content.

This strategy has broad advantages in terms of cost reductions for its advocates
(Zahadat et al., 2015), in this case universities, which no longer need IT rooms and
computer labs (Kobus et al., 2013); however, the advantage could also become a
disadvantage, as it evidences an income gap between students (see Kobus et al, 2013).

This possible disadvantage of the BYOD strategy has led to the implementation of the
well-known One-to-One Laptop Programs (Nielsen et al., 2015). These consist of the
educational establishments themselves providing an internet-connected laptop to each of
their students. Programs of this type are usually directed at pre-university education,
both Primary(as indicated in studies by Nielsen et al., 2015 for Australia; and Pereira
and Pereira, 2015 for Portugal, among others); and Secondary (as analyzed in Howard
et al., 2015, for example). Authors such as James (2015) have drawn attention to these
programs’ high cost when they are publicly financed, which makes them unsustainable
in the long term, particularly in the case of developing countries.

The topic’s complexity means that the impact of integrating mobile devices into the
classroom can be evaluated from many different angles. Following Hwang and Wu
(2014), more than half of the analyzed studies do not focus on the impact on student
performance and learning, but assess other aspects, such as the various facets of student
engagement (Witecki and Nonnecke, 2015); student perceptions of m-learning
(Althunibat, 2015); students’ opinions of being forced to take a device to class (Cutshall
et al., 2006); and even student profiles with respect to the implementation of a BYOD
strategy on university campuses (Kobus et al, 2013).

Building on this last line, the objective of the present paper is to establish differentiated
student profiles according to the type of electronic device that they are willing to take to
class. The ultimate objective is for the findings to enable the optimized design and
application of a BYOD strategy without the university having to bear the high costs of
its implementation. The chosen case study is composed of a broad sample of students
enrolled in the first cycle of the Business Management undergraduate degree course at
the University of Seville (Spain). The study is also justified by the fact that the
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University of Seville cancelled a One-to-One Laptop program called “One student, One
laptop” during the 2011-2012 academic year. Students were each loaned a laptop (to
keep until the conclusion of their studies) in return for a deposit of 150 Euros. After the
program was cancelled, a significant fall was seen in the number of laptops being used
by students in the classroom.

The present study seeks to respond to questions about the real causes that explain this
falling use of laptops from the perspective of an assessment given by the students
themselves. The motives could include: the lack of financing for the purchase of a
laptop (although free loan programs still exist for borrowing university-owned laptops
by the hour); recent advances in technology that have broadened the range of
possibilities of m-learning implementation in teaching (Valtonen et al., 2011); and
using devices such as smartphones (O’Bannon and Bolton, 2014) and tablets (Kearney
and Maher, 2013), whose purchase cost is generally lower than that of laptops. The
present case study considers two devices for comparison, the laptop and the tablet, as
these are the two pieces of electronic equipment most used for academic activities at the
current time (Zayimand Ozel, 2015). The smartphone was excluded; as this is a device
that the vast majority of students always carry around with them, generally for
nonacademic reasons, analyzing any differences between the profiles of students who
take smartphones to class and those who do not, would not be likely to contribute any
relevant conclusions.

Based on a wide-ranging review of the prior literature on the BYOD strategy, four
groups of determining factors are considered that affect the likelihood that a student
might decide to take a tablet or a laptop to class (in the latter case, no distinction is
made between a private device and one loaned by the university):

(1) The existence of any possible barriers to access, both to the ownership of mobile
devices and to their usage, or to knowledge of the technology required for their usage
(Holden & Rada, 2011). These barriers are associated with personal and socioeconomic
variables (Henriquez and Organista-Sandoval, 2012; Kearney et al, 2012; Moran et al.,
2010;VibergandGronbund, 2013; Zayinand Ozel, 2015;Zhang et al., 2014), and also
with the student’s academic record (Al-Emrhanet al., 2016; Jones et al., 2009).

(2) The possibility that usage of these devices could be distracting for the student
(Alhassan, 2016; Fried, 2008; Ganand Blakrisshnan, 2014; Vazquez-Cano, 2015;
Witeckiand Nonnecke, 2015; Chen & Yan, 2016). All this has to be seen in the context
of the spread of social networks, which are becoming increasingly used in a variety
teaching experiments that analyze their use through electronic devices (Witecki and
Nonnecke, 2015).Some examples are: Kassens (2014), Prestridge (2014)and Tur and
Marin (2015) regarding the use of Twitter; Cuesta et al.,, (2016) and Sharma et
al.(2016), for Facebook; studies that analyze both of these networks (Engel et al., 2014);
and studies that examine the usage of the various social networks in economics classes



(Al-Bahrani and Patel, 2015), or even the relationship between the usage of social
networking sites and academic performance (Karpinski et al., 2013).

(3) Infrastructure and technical requirements to be able to securely use these devices
“on the go” and have them permanently online during the whole of the academic day
(Henriquez-Ritchie and Organista-Sandoval, 2012; Kobus et al., 2013; Pegrum et al.,
2013; Sarrab et al., 2016).

(4) What students are demanding with respect to the implementation of these types of
initiatives. This can range from demands for subsidies or programs for universities to
loan out these devices (Kobus et al., 2013; Rockinson-Szapkiw et al., 2013) to a request
for instructors to permanently integrate the use of these devices into their teaching
activities with the proper adaptation of subject matter (Baran, 2014; Gikasand Grant,
2013; Zidney & Warner, 2016).

Taking all these factors into consideration, the methodology chosen for this article is a
bivariate probit model-based. This methodological focus has been selected with a view
to obtaining more robust results than earlier, more descriptive studies (for example,
Witecki and Nonnecke, 2015). It also enables the possibility to be considered —a very
real possibility- that students could use one or other of the devices (laptop or tablet)
interchangeably.

The study is divided into 4 sections. After the present introduction, Section 2 sets out
the data and describes the methodology used for the analysis. Section 3 presents the
model’s results and their discussion. The last section sets out the conclusions.

2. Data and methodology

A broad database has been constructed for the study from a series of ad hoc survey
campaigns. To be precise, each of the twelve groups taking the subjects “Introduction to
Economics” (first year) and ‘“Macroeconomics” (second year) on the Business
Management undergraduate degree course at the University of Seville were surveyed.
Although two different subjects, Introduction to Economics and Macroeconomics
complement each other, as the first year teaching program includes an introduction to
microeconomics and macroeconomics, with almost half the content linked to the second
year subject. The online survey was conducted during the first term of the 2015-2016
academic year, with students accessing the questionnaire via a link posted on the
subjects’ virtual platform and responding using their own electronic devices.

The total size of the sample considered was 412 respondents. The key characteristics of
the survey campaigns are listed in Table 1.

Table 1. Survey of technical data.

| Subjects | Introduction to Economics | Macroeconomics
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Questionnaire
format

Online questionnaire in Google Forms format

Information iosed i i - — birat :
gathering Questionnaire Close q:J(_asflonrr:a!re Wlt/ 30 (?julgstlons: a (_:lc()m matllon 0
design open, multiple choice, yes/no and five point Likert scale-type
answers.
i Students enrolled in the 12 chosen groups who regularly attend
. Universe
Sampling classes.
No. groups 7 5
Sample size 261 151
Place Classrooms where the subject is taught
Time period 16 - 22 November, 2015
Field work Timetable l\/_Ionday—Fnday, in class time
Term First term
Academic | 54152016
year

A random sample method was used to collect the dataset. Given that the object of the
survey was, precisely, the group of students enrolled on courses who regularly attended
class, the campaign surveys on mobile device use were carried out without prior notice;
during regular scheduled class time; during a normal academic period; on days with no
approaching holiday/s; on days with no planned student meeting/s or test/s in other
subjects, or any other unusual activity that might affect attendance.

For the survey to be conducted, students were only asked to take a wifi —enabled mobile
device to class. No prior indication was given as to the day on which the survey would
take place and no explanation was provided about what the intervention would entail.
All the students used their devices in class to respond to the questionnaire via the link
that had been duly posted on the virtual teaching platform.

The aim of the above was for the sample to approximate as closely as possible to the
real total population and to prevent any changes in the behavior of students in the
intervention group.

As explained above, the items selected for the survey were based on previous research
(see Introduction Section). Students were asked about the types of electronic devices
that they regularly took to class and a number of related questions that might influence
this decision. These included socio-demographic factors and their levels of knowledge
and use of new technologies and computer languages; their pre-university and
university academic records; and the measures that they would consider appropriate to
facilitate the use of laptops and tablets (as previously indicated, this study only
distinguishes between the uses of these two types of devices in teaching). These
questions were used to generate the 24 explanatory variables used in the model. Table 2
shows the full set of variables used in the model.

Table 2.Model variables

| NAME |

DESCRIPTION SCALE




1. Endogenous variables

Laptop Dummy variable to capture whether the | 1 if the student regularly takes a laptop
student takes a laptop to class or not to class; 0 otherwise
Tablet Dummy variable to capture whether the 1 if the student regularly takes a tablet

student takes a tablet to class or not

to class; 0 otherwise

2. Explanatory variables

2.1. Student’s personal characteristics

Gender Dummy variable for the student’s gender 1 if male; O if female
Age Age of person surveyed Between 17 and 45 years
Erasmus Dummy variable to capture whether the | 1 if a foreign student on an EU Erasmus
student is a visiting foreign student on an program; 0 otherwise
EU Erasmus program
Work Dummy variable to capture whether the | 1 if the student combines his/her studies
student has a job or not with a paid job; 0 otherwise
Family Dummy variable to capture the student’s 1 if the student has any dependent
family circumstances family members; O otherwise.
Home Dummy variable to capture where the 1 if the student lives in the family

student lives

home; 0 otherwise (hall of residence or
student flat).

Social Networks

Number of social networks (Facebook,

Twitter, YouTube, Google+, Linked in

and Instagram) on which the student has
an account

Natural number: 1,2, 3...

Expertise Number of applications (Excel and Natural number: 1, 2, 3...
PowerPoint) or programming languages
(PHP and Javascript) that the student
knows how to use
Updating Discrete variable to express how often 0 if does not update his/her profile or

the student updates his/her social
networks

does not belong to any social networks;

1 if updates less than once a month; 2 if
updates once a month; 3 if updates
every week; 4 if updates every day

2.2. Student’s academic characteristics prior to university

University admission Grade with which the student gained Between 5.1and 13
grade admission into university
High school Dummy variable to capture when the 1 if the student started university

student started university

immediately after leaving high school;
0 otherwise

Used before

Dummy variable to capture whether the
student had used any electronic devices
in class before university

1 if the student had regularly used
electronic devices in the classroom pre-
university; 0 otherwise

2.3. Classroom infrastructure and student’s academic characteristics at university

Number Sockets

Number of electrical sockets in the
classroom

Between 1 and 66 electrical sockets

Shift Dummy variable to represent the 1 morning class shift; 0 afternoon class
student’s class shift shift
Year Dummy variable to represent year of the 2 if the student is in the second year

student’s degree course

(subject: Macroeconomics); 1 if the
student is in the first year (subject:
Introduction to Economics)

Examinations

Number of examination opportunities in
the subject

Between 1 and 6examination
opportunities

Attendance

Number of subjects whose classes the
student attends regularly

Between 0 and 13subjects

Hours of home study

Number of hours spent studying at home
per week

Between 0 and 24 hours

2.4. Student demands

Improvement_wifi

| Degree to which the student considers

Likert scale: 1. Strongly disagree; 2.




the need for the University of Seville to
improve its wifi system

Disagree; 3.Neither agree nor disagree;
4. Agree; 5. Strongly agree

Improvement_sockets

Degree to which the student considers
the need for the university to increase the
number of electrical sockets in the
classrooms

Likert scale: 1. Strongly disagree; 2.
Disagree; 3.Neither agree nor disagree;
4. Agree; 5. Strongly agree

Improvement_integration

Degree to which the student considers
the need for instructors to better
integrate mobile device use into their
teaching

Likert scale: 1. Strongly disagree; 2.
Disagree; 3.Neither agree nor disagree;
4. Agree; 5. Strongly agree

Improvement_loan

Degree to which the student considers
the need for the university to prolong its
laptop loan period

Likert scale: 1. Strongly disagree; 2.
Disagree; 3.Neither agree nor disagree;
4. Agree; 5. Strongly agree

Purchase_laptop

Degree to which the student considers
the need for the university to subsidize
student purchase of computers

Likert scale: 1. Strongly disagree; 2.
Disagree; 3.Neither agree nor disagree;
4. Agree; 5. Strongly agree

Purchase_tablet

Degree to which the student considers
the need for the university to subsidize
student purchase of tablets

Likert scale: 1. Strongly disagree; 2.
Disagree; 3.Neither agree nor disagree;
4. Agree; 5. Strongly agree

A bivariate probit model was used to analyze the factors that affect students’ decisions
to take self-owned or University of Seville-loaned laptops to class and/or self-owned
tablets. This model category is especially designed for cases where two non-exclusive
questions with closely linked binary answers need to be answered (see Cameron and
Trivedi, 2009 for a mathematical description of bivariate probits and Castillo Manzano
et al., 2016for their application to education).

3. Results and discussion

Table 3 gives the descriptive statistics of the model variables presented in Table 2.

Table 3.Variables: descriptive statistics.

Variable | No.Obs.=1 | Mean | Median | Std. dev.
1. Endogenous variables
Laptop 73 0.178 0 0.383
Tablet 64 0.156 0 0.364
2. Explanatory variables
2.1. Student’s personal characteristics
Gender 203 0.496 0 0.501
Age - 19.531 19 2.746
Erasmus 5 0.012 0 0.110
Work 35 0.086 0 0.280
Family 14 0.034 0 0.182
Home 284 0.694 1 0.461
Social Networks - 3.457 3 1.220
Expertise - 1.951 2 0.712
Updating - 2.726 4 1.392
2.2. Student’s academic characteristics prior to university




University admission grade - 9.166 | 9.075 1.476
High school 379 0.927 1 0.261
Used before 204 0.499 0 0.501
2.3. Classroom infrastructure and student’s academic characteristics at university
Number Sockets - 9.477 4 18.983
Shift 335 0.819 1 0.385
Year - 1.374 1 0.484
Examinations - 1.120 1 0.563
Attendance - 4.826 5 1.213
Hours of home study - 3.063 3 2.039
2.4. Student demands

Improvement_wifi - 4.416 5 0.901
Improvement_sockets - 4.225 5 1.047
Improvement_integration - 3.597 4 1.140
Improvement_loan - 3.198 3 1.212
Purchase_laptop - 3.746 4 1.226
Purchase_tablet - 3.555 4 1.294

Table 4 gives the results of the model. As in binary outcome models, only the
mathematical sign of the coefficient can be interpreted directly in a bivariate probit
model. Thus, a positive coefficient in the bivariate probit model means that, as the
regressor increases, so there will be a greater likelihood that the event in question will
occur, which in this case means that a student will be more likely to take a laptop and/or
a tablet to the classroom. For this reason, the marginal effects of each of the explanatory
variables have been calculated at the mean (see Table 4) to facilitate interpretation of

the results.

Table 4. Marginal effects at the mean (as a percentage, %) of the bivariate

probit estimation.

Variables Take laptop Take tablet
Gender A 2.201 % (3.609) V 6.145 % (2.053)***
Age Vv 0.099 % (1.116) v 0.283 % (0.559)
Erasmus A 35.631 % (36.221) V 5.253 % (1.132)***
Work v 3.358 % (5.688) v 3.225 % (2.000)
Family Vv 8.589 %* (4.836) A 0.582 % (5.455)
Home V 7.169 %* (4.092) A 4.835 % (1.568)***
Social Networks A 1.304 % (1.598) A 1.908 % (0.801)**
Expertise V 0.572 % (2.472) A 1.101 % (1.357)
Updating V 2.042 % (1.266) A 0.280 % (0.651)
University admission grade V 1.855 % (1.365) A 0.340 % (0.661)




High school Vv 11.232 % (11.256) A 9.498 % (1.743)***
Used before A 7.222 %** (3.618) A 0.253 % (1.801)
Number sockets A 0.4400 %*** (0.090) A 0.106 % (0.045)**
Shift V 4.038 % (5.349) V 14.494 % (5.732)**
Year A 11.157 %** (4.394) A 3.604 % (2.340)
Examinations A 2.704 % (2.667) A 2.018 % (1.538)
Attendance Vv 0.083 % (1.489) Vv 1.737 % (1.011)*
Hours of home study A 0.670 % (0.859) V 1.161% (0.525)**
Improvement_wifi V 1.741 % (2.354) A 3.155 % (1.413)**
Improvement_sockets A 9.432 %*** (2.307) A 0.403 % (1.308)
Improvement_integration A 3.973 %** (1.835) A 1.988 % (0.989)**
Improvement_loan V 3.641 %** (1.616) v 0.927 % (0.852)
Purchase_laptop V 5.482 %*** (1.894) A 1.438 % (1.017)
Purchase_tablet A 4,573 %** (1.833) v 0.223 % (0.901)
No. Observations 387

Log pseudo likelihood -272.752

Wald chi2 test (p-value) 1560.33 (0.000)

Wald test of Rho=0 (p-value) 0.111(0.739)

Note: Standards errors in brackets robust to heteroscedasticity. One, two and three asterisks indicate
coefficient significance at the 10 percent, 5 percent and 1 percent levels, respectively. A and Vrespectively
indicate the increase or decrease in the likelihood that the student will take the analyzed mobile device to
class.

The first result to be highlighted is that the hypothesis that Rho = 0 (with Rho being the
correlation between the error terms for the two analyzed decisions) is clearly not
rejected. In fact, the Wald test of Rho=0 gives a very high p-value of above 0.7. This
implies that, contrary to what might be thought, laptop and tablet users in economics
classes have very different profiles. From a methodological point of view, this means
that separate probit estimations for the two outcomes (taking a laptop and/or a tablet to
class) yield very similar coefficients to those obtained in Table 4*.

Analysis of the results also shows that only a minority of students take either a laptop or
a tablet to class, 17.8% and 15.6%, respectively. As some students are included in both
categories, the real percentage of students taking one or other of the analyzed devices to
class is only 29.8%. Thus, this case study shows that the widespread integration of
mobile devices into teaching in Spain is far from complete(2015), as although 51.7% of
people over 15 years of age use laptops, this figure falls to 34.1% for tablets (ONTSI
Spanish National Telecommunications Observatory, 2016).

In general terms, the results provide a clearer pattern of the demands of students who
take mobile devices to class and as to how these demands vary according to the type of
device used, than user profiles. However, it must also be stated that the model had

'Probit estimations are available from the authors upon request.
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greater success in defining the profile of tablet users more clearly than laptop users. The
profiles for the two types of student are summarized in the following:

1. First, students that take laptops to university are characterized by usually living with
their parents and not having any dependent family members (which indicates a major
degree of self-sufficiency and independence). They are in favor of purchasing their own
laptops (corroborating the results obtained by Zayimand Ozel, 2015) rather than
receiving any public subsidies to purchase laptops or using the university loan system.

Considering differences by year, first year students who take their own laptops to class
were already used to doing so during their pre-university period. Likewise, second year
students have been observed to use self-owned laptops in class more than newcomers to
university, which seems to indicate that the combination of the university’s own
dynamics and the students’ greater degree of maturity leads to this type of device being
taken to class (Moran et al., 2010).

The number of electrical sockets available for charging personal computers is also seen
to be a factor that determines students’ inclination to use laptops in class (Sarrab et al.,
2016; Sobaih et al., 2016).

Lastly, students who take their laptops to class are seen to have some very specific
different demands from other students. First, they make greater demands for the
university to provide subsidies to help with the purchase of a tablet. And yet they give
less support than other students to subsidies to purchase laptops and to the university
increasing the number of hours that it loans laptops to its students for free.

2. Second, the profile of students who take tablets to university presents some clearly
differentiated characteristics from those who take laptops. On the one hand, there are
generally more females than males. This is in line with the Viberg and Gronlund (2013)
study, which states that women adopt mobile technology for learning more quickly than
men. However, other studies, such as Zayim and Ozel (2015), also exist which do not
seem to find any gender-based differences.

The majority of students who take tablets to university also live at home with their
parents, have arrived at university, for the most part, via the high school route, and
attend classes on the afternoon shift. Also, these students have poorer attendance
records and make greater use of social networks. Jointly these two characteristics would
seem to indicate that tablets are linked to a greater tendency to be distracted. However, a
range of studies (Alhassan, 2016; Fried, 2008; Witecki and Nonnecke, 2015) state that
this is not an issue that is exclusive to tablet users, and that it is also true of laptop users.
Notwithstanding, there is also other research that states that tablet use has a positive
effect on attendance, achievement and progression (Wilkinson and Barter, 2016).
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With respect to the question of infrastructure and technical requirements, unlike
students who take their laptops to class, those who take their tablets do not demand a
greater number of electrical sockets to recharge their batteries, but an improved wifi
system, i.e., they are more interested in a better broadband connection than an improved
charging capability (Pegrum et al., 2013; Zayim and Ozel, 2015). This demand for a
better internet connection could be related to the previously stated greater use that these
students make of social networks and leisure and entertainment applications, as these
require a high quality connection.

However, it could also be due to the fact that medium-to-low cost tablets are equipped
with cheaper —and, therefore, poorer quality- modems than laptops, which would also
mean that they require better quality wifi.

Two characteristics common to both profiles can be highlighted. First, both types of
student demand that instructors further integrate the use of these electronic devices into
their regular teaching activity (Baran, 2014; Gikas and Grant, 2013; Zidney, & Warner,
2016). This demand is in contention with a number of constraints, such as some
instructors lacking due technical training (Cochrane, 2014; Peng, Su, Chou, and Tsai,
2009) and there is even reticence to use new technologies on the part of some
instructors, possibly linked to the not always well-founded aura of prestige that
surrounds the traditional lecture class given by an instructor, especially at higher
teaching levels (Vazquez-Cano, 2015; Yoiro and Feifei, 2012).

Lastly, it is important to highlight the lack of significance of the variables that measure
expert IT knowledge and university admission grade in both profiles. This would
indicate that in this case there are no barriers to entry, either technical or intellectual, for
university students. In other words, per se, any and every university student would
possess the minimum knowledge required to use a tablet or laptop effectively in class
(as suggested by Chen & Yan, 2016 and Holden and Rada, 2011).

4. Conclusions

Nowadays, so-called m-learning, or technology-based teaching methodology, has
spread all round the world, especially in university teaching, as it enables university
students to learn through collaborative idea-sharing and affords closer interaction with
the instructor. Most studies reflect the great acceptance that technology has had among
students regarded as “digital natives” and their readiness to use it in the learning
process. However, as well as this shared behavior, there are personal, socio-economic
and technical differences that explain students’ preferences for the use of one device or
another.

More specifically, using fieldwork consisting of an extensive survey campaign of
students on the Business Management undergraduate degree course at the University of
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Seville, the present article compares the profiles of two groups of students: those who
use laptops in class, and those who use tablets. The findings, obtained through the
application of a discrete choice model, namely a bivariate probit model, show that tablet
users’ characteristics are more clearly profiled than laptop users’.

To be precise, users who prefer to take laptops to class usually live with their parents,
have already used laptops in their pre-university studies, and are concerned about the
possibility of charging their batteries in class. In contrast, users who take their tablets to
class also usually live with their parents, are very active on social networks, and more
concerned about the quality of the internet connection than about recharging their
devices.

These results imply that the policy to promote m-learning should begin with the
university itself, with improvements made to both physical infrastructure, through the
installation of more electrical sockets in classrooms, and to ICTs, with better wifi
networks. However, evident correlation between the use of social networks and the
presence of tablets in class is a clear warning that discussion is needed about the
possibility of restricting access to internet leisure content over the university wifi
network, at least during class time.

In addition, both groups of students demand that instructors further integrate the use of
these devices into their teaching activities. To put it another way, what they are seeking
is a greater academic return on the personal investment that they make when they
purchase and/or borrow the device, in the case of the laptop, and on the personal cost of
having to carry the device around all day. Therefore, following the study by Al-Emran
et al. (2016), one future line of research could focus on analyzing the profile of the
instructor who uses m-learning in the university environment. The result of such a study
would help define a number of recommendations that would further engage university
instructors in m-learning and respond to the above-mentioned student demand.
Naturally, it would also be useful to replicate this study at other, preferably non-Spanish
universities to discover how widespread the obtained conclusions are or, to put it
another way, whether they can be extrapolated to other university environments.
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