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Abstract: The number of mobiles surpassed the population of the planet in 2018. Without a doubt,
they have become the tool of reference in our social life, as well as in our work and leisure, but in
educational centers, they continue to be used inefficiently or are declared off limits to some classrooms.
This study aims to establish the relationship that the use of mobile phones in secondary education
schools may have in regard to the student’s academic performance. For this purpose, we will
carry out a secondary exploitation of the Ministry of Education database for 2017 with the data of
1,887,027 students from 7381 compulsory secondary education schools in Spain. As a method of
analysis, a multilevel correlation study is carried out. The results show a strong correlation between
centers and territories that allow the usage of mobile devices in education and academic performance.
Although the methodology that accompanies the use of the smartphone as an educational tool is very
important, the data obtained leads us to think that using mobile phones in schools is a proposal that
somehow influences the achievement of better academic results, with almost any methodology used.

Keywords: information technologies; academic achievement; educational resources

1. Introduction

Educational effectiveness research is essential for any country because of the impact its results can
have on decision-making in its education system [1,2]. In this way, the research provides interesting
findings on the aspects of the classroom and the school that contribute to student development
and learning.

Teaching effectiveness research studies the factors that promote student learning and define the
quality of teachers. The classroom is constituted in this research as the main space in which learning
takes place, where the elements must be to achieve effective learning [3,4]. Teachers who manage to
get their students to learn more include a variety of didactic resources in their teaching. This is why it
is necessary to identify their application of the learning processes [5].

Technological resources are clearly an element that provides benefits in the teaching of secondary
education, according to different studies [6—8]. These improvements take place thanks to the role of
technology as a facilitator of communication and interaction between the learner and the information.
Studies [9,10] also emphasize this idea and suggest the interactivity of technological resources as
a means of promoting more meaningful and deeper learning. However, there is an uneven use of
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technologies in and out of school. The element that limits the positive effects mentioned above is
the difficulty in standardizing their use in the classroom. Therefore, the main aim of this paper is
to study the correlation between the use of mobile phones and the academic performance of high
school students.

The Use of Information and Communication Technology and Its Influence on Academic Performance

All of these studies show the merit of the use of Information and Communication technology
(ICT) and its possible influences on academic performance. Among these, it was found that the use of
desktop personal computers (PC) combined with Internet access not only influences the achievement or
improvement of digital competence to achieve higher school success, but also affects the development
of the cognitive skills necessary for good educational achievements [11].

The Organization for Economic Co-operation and Development (OECD) [12] made a comparative
study between academic performance and computer use, reaching the conclusion that the more
computers are used at home, the higher the performance in the Programme for International Student
Assessment (PISA) in comparison to a higher use in the classroom.

Similarly, in another study, it was found that of the large number of students interviewed,
there was an improvement in the teaching and learning processes, as is the case with teachers [13].
However, despite the use of these tools, students do not always achieve positive results in their
educational achievements, as pointed out by almost half of the teachers when asked about it, and they
even noted some drawbacks that are present in the use of these educational tools.

Therefore, there is incongruence, since the improvement in student learning does not necessarily
have to be reflected in the final marks. One of the most plausible causes for this may be the excessive
prevalence of memorization in assessments.

The idea of three approaches for the improvement of the school through technology is currently
being advanced [14]. Educational centers can make small adjustments to the school curriculum in order
to incorporate technological resources as a source of information (technocratic scenario). They can
incorporate them into the teaching methodology (reformist scenario) and even in the global elements
that cause the school to change (holistic scenario).

On the other hand, the use of technologies promotes the increase of learning skills [15] when these
media are used as cognitive tools as a platform for the publication of products made by the students
themselves, as well as when we support communication and collaboration and tools for thinking and
creation. It can even be stated that they achieve better grades and give more favorable opinions in
relation to the use of ICT in the teaching and learning processes. Therefore, this condition should
be taken into account in the models that try to explain academic performance in education and the
different ways in which students learn [16].

Nevertheless, the improvement of student grades is not one of the primary issues in schools.
So far, the work proposals mediated by ICTs are mostly focused on methodological improvement and
on motivational dimension [17].

Anyway, most of the students in primary and secondary education [18] are part of a generation
familiar with digital technology, motivated and demanding the use of technological resources in schools,
a factor that should not be overlooked is that the incorrect use of this technology can cause damage.

Using Mobile Phones in the Classroom

Mobile devices are currently the most widespread and powerful means of social interaction, so the
scientific community is faced with the challenge of exploring the socio-educational possibilities of this
universal phenomenon [19]. This challenge becomes even more serious if we observe how children
and young people are the most common users of these tools [20], for which, many educative apps are
designed [21].
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There are several possible reasons for the efficient use of mobile phones in the classroom, including
the device’s ability to improve learning due to their intrinsic characteristics, such as portability and
ubiquity, the functional communication they provide, and their ease of use [22-25].

Immediacy is another of their outstanding features, since students can use small “bits” of
information much more efficiently while being able to give and receive feedback on their learning.
These functions make students more aware of their timetables, which allows for self-awareness
and the self-regulation of their learning, but they are also more vulnerable to the improper use of
them [14,26,27].

This phenomenon derives from the high motivation or predisposition of these students to
participate in their learning due to the possibility that emerges from a connection and an improvement
in the relationship with the teaching staff, thanks to the ubiquity of this technology [28]. However,
we must bear in mind that it is not enough for students to be involved and to receive abundant
feedback from teachers. This does not produce an improvement in performance on its own; instead,
this feedback must be interactive, where the mobile phone plays a crucial role as a mediator in the
whole process [29].

It is obvious that not all ICTs have a positive influence on education. Research indicates that
the availability of cloud and Internet services in educational centers has a negative impact on some
students’ academic results [30]. One possible explanation for this drop in performance lies in the
fact that students find this tool of little use. They consider this tool only as an information storage
system for students and it does not provide them with any useful information to motivate them to use
it, which is crucial for any learning process [31]. The perceived ease of use is more important than
perceived usefulness in influencing student attitudes towards cloud services.

2. Materials and Methods

This research’s main objectives were to understand the impact that the use of mobile phones in
educational centers produces in the academic performance of high school students, and in turn, if this
academic performance is affected by the use of cloud services.

To respond to these objectives, we carried out a secondary exploitation of the database of the
Ministry of Education of Spain corresponding to 2017. The Ministry of Education issues periodic
reports through the National Institute of Statistics, which publishes different educational parameters
on its institutional website that aim to contextualize the country’s educational panorama. In order to
elaborate on these reports, the data collected by the educational centers in their performance tests,
as well as in the questionnaires by the management teams from the schools, were used.

This research worked with the data on the technological resources of educational centers and with
the data of school performance.

The variables used were of two types: independent variables and dependent variables.

e The independent variables used were: schools using mobile phones (mobile_centr) and schools
with cloud services (cloud_ centr).

e The dependent variables used were: student bodies graduating from compulsory secondary
education (CSE), called (grad_ stud), repeat students in CSE (repet_stud), student bodies in CSE
using the cloud service, and student families using the cloud service (cloud_fam).

The CSE, as its name suggests, is compulsory in Spain. It covers an average student between 12-16
years of age (if not repeated). This stage is divided into four courses. After finishing it, an academic
degree is obtained.

The data was collected anonymously. At the same time, it is worth mentioning that:

“For the achievement of this state statistic, active cooperation was established between
the Ministry of Education and the educational administrations of the Autonomous
Communities through the Statistical Commission of the Conference of Education.  The
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Technical Group for Statistical Coordination, made up of representatives from the statistical
services of the Ministry and the Autonomous Communities, reports to said Commission.”
[32]

The sample was made up of 1,887,027 students in secondary education registered at that time
in any of the educational centers in Spain, and the 7381 secondary schools, as you can see in Table 1.
It was understood as registered students who were taking at least one subject in this educational stage.
The information was collected from students” academic results derived from the final evaluations
(in the months of June/September).

All the information in the statistics—except student results—corresponded to the situation of the
school year in the middle of October, when the educational activity of the year was fully operational.

The sample was composed of 968,079 (51.31%) male students and 918,948 (48.69%) female students.
The rest of the variables are described in Tables 2 and 3.

Table 1. Study participants.

Autonomous Community CSE Centres Number of Students

01 Andalucia 1632 380,679

02 Aragoén 204 49,378

03 Asturias, Principado De 147 31,769
04 Balears, Illes 164 43,678

05 Canarias 325 87,417

06 Cantabria 91 20,879

07 Castilla Y Ledn 407 83,555

08 Castilla-La Mancha 324 85,078
09 Cataluna 1102 307,871
10 Comunitat Valenciana 737 199,684
11 Extremadura 194 43,507

12 Galicia 487 89,514
13 Madrid, Comunidad De 844 264,920
14 Murcia, Regién De 225 69,888
15 Navarra (5) 93 26,561

16 Pais Vasco 333 81,389

17 Rioja, La 52 12,179

18 Ceuta 12 4522

19 Melilla 8 4559

Table 2. Study participants by year.

Years  Population % Population

12 399,970 21.19%
13 455,378 24.13%
14 440,748 23.35%
15 426,118 22.58%
16+ 164,813 8.73%

Table 3. Study participants by course.

Course  Population %Population
1 512,893 27.17%
2 504,974 26.76%
3 459,836 24.36%
4 409,324 21.69%

Each subject in the sample participated in the following categories:

—  The CSE center to which it belonged.
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—  If the center allowed the use of the mobile phones for educational purposes.
—  If the center used cloud services.

—  If the student used cloud services.

—  If the student graduated.

—  If the student repeated a course.

—  If the family used cloud resources.

We describe what is meant by each of the sections considered in the study:

e Compulsory secondary education center: anyone who teaches this stage of education can also
teach other stages, which was not considered in this study.

e Cloud service: a service mainly for data or information storage, either in the form of documents,
programs, files, or photos, etc. It was considered whether the center had this service or not. It was
considered whether the student used the cloud when using its services from his educational center.

e  This included whether or not students were allowed to use their mobile phones for educational
purposes in the center. Therefore, if the center allowed its use, this was noted.

e  Students were considered to have graduated when they finished CSE with a pertinent academic
degree. A repeat student was considered to be one who had enrolled in the higher course he
was attending, in which, he was already enrolled. A student who was enrolling for the first time
in a full academic year and had subjects pending was not considered a repeater. Families were
considered to be using the cloud services when they used the cloud service of the educational
center where their child/children are enrolled.

3. Results

A set of information was available with the educational variables chosen: centers that allowed the
use of mobile phones (mobile_centr), students who graduated (grad_ stud), students who repeated
(repet_stud), centers with cloud services (cloud_ centr), and families with cloud services (cloud_fam).
The values of these variables were distributed among the different Autonomous Communities (17+2).
We first confirmed the normality of the data offered by the Ministry, applying the Kolmogorov-Smirnov
and Shapiro-Wilk test and taking the latest one (Table 4) [33].

Table 4. Normality tests.

Kolmogorov-Smirnova Shapiro-Wilk

Statistic  df Sig. Statistic ~ df Sig.

mobile_centr 0.106 18 0.200 * 0.978 18 0921
grad_ stud 0.121 18 0.200 * 0.934 18 0.224
repet_stud 0.131 18 0.200 % 0.959 18  0.578

cloud_ centr 0.108 18 0.200 * 0.957 18  0.551
cloud_fam 0.125 18 0.200 * 0.974 18  0.870

* This is a lower bound of the true significance. Lilliefors Significance Correction.

To determine the dependence of the variables and to discover the correlation that the use of
mobiles in schools could have with the different variables analyzed, as well as the significance of these
relationships, Pearson’s correlation coefficient was applied.

Table 5 shows high correlations among;:

e  Centers that used mobile phones and students that graduated.
e  Schools using mobile phones and students repeating.

e  There were moderate correlations between:

e  Families with cloud services and students who graduated.

e Families with cloud services and repeaters.
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e In contrast, there was no significant correlation between:
e  Centers with cloud services and graduate students.
e  Centers with cloud services and students who repeated.

Table 5. Correlation among variables.

Mobile_Centr Grad_Stud  Repet_Stud Cloud_Centr Cloud_Fam

Pearson Correlation 1 0.786 ** -0.726 ** -0.168 0.589 *
mobile_centr Sig. (2-tailed) 0.000 0.001 0.505 0.010
N 18 18 18 18 18
Pearson Correlation 0.786 ** 1 896 ** 0.032 0.513 *
grad_ stud Sig. (2-tailed) 0.000 0.000 0.896 0.025
N 18 19 19 19 19
Pearson Correlation —0.726 ** —0.896 ** 1 -0.063 -0.575*
repet_stud Sig. (2-tailed) 0.001 0.000 0.798 0.010
N 18 19 19 19 19
Pearson Correlation —0.168 0.032 —0.063 1 -0.262
cloud_ centr Sig. (2-tailed) 0.505 0.896 0.798 0.278
N 18 19 19 19 19
Pearson Correlation —0.589 * 0.513 * -0.575* -0.262 1
cloud_fam Sig. (2-tailed) 0.010 0.025 0.010 0.278
N 18 19 19 19 19

* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).

As in our model, the interest was focused on the relationship with variables that handled the
use of mobile phones. We found high correlations with both students who graduated (higher) and
students who repeated (high, but slightly lower).

We sought the linear regression model, which explains the relationship between these variables,
understanding the use of mobile phones in the center as a predictor variable and the dependent
variable was both students who promoted and students who repeated. The model obtained was direct
for the students who graduated with an R? = 0.617, and inverse with an R? = —0.527 for students
who repeated.

After analyzing Table 5, which represents the mobile_centr variable, and being certain of its
correlation with the grad_ stud and repet_stud, we looked for a critical value that offered us significant
differences, with respect to both, and that explained more than 95% of the model.

After observing the possible key points of the graph and testing with different values, we opted
for 0.26 as the value of mobile_centr that offered us just what we sought. Thus, we divided the variable
into two intervals from that value, and we obtained positive data, which is shown in Table 6.

Table 6. Critical value.

Mobile_Centr N Mean Standard Deviation Mean Standard Error

grad_stud <=26.0 5 64.440 7.8430 3.5075
- 26.1+ 13 76.338 5.0174 1.3916
repet_stud <=260 5 11.880 2.1948 0.9815
- 26.1+ 13 8.254 1.7845 0.4949

Up to 26% of centers allowed the use of mobile phones, and the approval rate was 64%. With more
than 26%, the approval rate rose to 76%.

As shown in Figure 1, the variables did not overlap, and, therefore, it was the point of the variable
that had a sensitive effect on the passed ones.
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Figure 1. Cut-off point of variables.

As a result, the Independent Samples t Test could be done for the equality of means, and we
obtained the expected significance for that point, as shown in Table 7.

Table 7. Independent samples test.

t-Test for Equality of Means

95% Confidence Interval of

! U oTated) Ditfence  Drifferomee the Difference
~lalle 1fference itference Lower Upper
grad_stud Equal variances assumed —-3.863 16 0.001 -11.8985 3.0801 ~18.4280 53689
Equal variances -3.153 5.314 0.023 -11.8985 3.7735 -21.4284 -2.3686
not assumed
repet_stud Equal variances assumed 3.636 16 0.002 3.6262 0.9974 15117 57406
Fqual variances 3.299 6.160 0.016 3.6262 1.0993 0.9532 6.2991

not assumed

4. Discussion

Although there is sufficient literature on the effects of online learning systems on students’ learning
and satisfaction [34-36], scant literature exists that explores the effect of using smartphones to learn.

This research seeks to provide answers regarding the objectives proposed on the use of mobile
phones and, therefore, has opted to analyze the correlation between the use of mobile phones in
schools and the percentage of students who graduate, obtaining a result of 0.786 and an R? of 0.617,
which confirms the high correlation and positive linear regression—that is, the use of smartphones
in educational centers is associated with better academic results for the students. This idea is in line
with other studies with similar themes [37-40], which have found positive effects of the use of mobile
devices compared to those students who learn in traditional classrooms, or even those who only use the
PC’s in the classroom. As mobile phones have also become the main communication device, students
who use a smartphone more frequently to learn are more likely to perceive and experience this positive
impact on their academic performance [37,41].

This study also addresses the issue of students with poorer academic results and those who
repeat. The data obtained showed a reduction in the number of repeaters with a higher percentage
of educational centers allowing the use of mobile phones. This reduction of repeaters occurred
significantly, with a result of —0.726 and 0.527 regarding correlation and R?. Moreover, when the
number of centers that allow mobile phones was below 26% of the total population, the rate of repeaters
rose to 11.88%. Indeed, when the number of centers rose to more than 26%, the number of repeaters
was significantly reduced to 8.2%. As a consequence, we can see a positive effect of this technology on
the performance of students with lower academic results, reducing the percentage of school failure.
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However, the researchers show that the use of smartphones does not reduce school failure [42],
given that it not only depends on the use of smartphones in schools, but also on many different
variables to reduce this problem [37,43,44].

This research obtained results that showed an improvement in academic performance associated
with the use of mobile phones in schools (Table 5), with a breakpoint of 0.26, which explains how,
when less than 26% of secondary education centers allowed the use of mobile phones in class, the rate
of graduates was 64%, increasing to 76% when it was higher than 26%.

Unfortunately, not all studies are so robust. Some recent studies [45] have found no statistically
significant differences between students who used smartphones and those who learned with printed
materials. Even some studies in higher education [46] show that despite the use of mobile phones for
learning, there is a weak inverse correlation between the use of these tools and academic grade point
average (GPA). As a consequence, mobile phone use in the classroom not only fails to improve results,
but also makes them worse in some cases. Smartphones are often depicted as having a negative effect
on the academic performance of higher education students even though they are used for learning
activities. Therefore, it is necessary to evaluate and understand the use of smartphones among students
and take into account the age and maturity of the students, since in secondary and higher education,
the results are different.

The way that mobile phones are used seems to be more important than the use itself. If information
is transmitted essentially in one direction, then the influence in terms of grades could be null or
negative [46]. Some studies indicate that searching for and solving information with these devices
on the Internet is associated with better student grades [47]. These statements may seem to clash
with the data obtained by the Ministry of Education, given that an increased use of mobile devices in
schools improves academic results (Table 4), but there really is no such discrepancy, considering that it
is essential to take into account the way that mobile phones are used in schools.

Researchers confirm that the students who are more digitally competent obtain better academic
grades [48-51]. This can also influence the perception of handsets, as university students with greater
self-efficacy in using mobile phones are more likely to perceive the positive effect in their academic
performance [52].

A recent study [52] introduces a model to address the use of smartphones for the learning
of university students. It shows how important it is to familiarize students with educational
communication with mobile phones before introducing them into learning. Increasing this familiarity
impacts academic performance. Researchers warn that this familiarity and the excessive use of mobile
phones, without proper supervision, can lead to addiction problems [53,54].

Unlike the use of mobile devices, we have the example of cloud services. The statistical analysis
showed that there are no significant results, both in terms of correlation and significance, with 0.032
and 0.896 respectively. This coincides with previous studies [55] that have highlighted the differences
in the beliefs presented by students and teachers regarding efficiency as an educational methodology.
It is likely that this is a result of using the cloud as a simple store and not taking advantage of the
multiple functionalities the service has. Despite the fact that student motivation is high, this does not
translate into good academic results, particularly as the use of this service cannot be extrapolated to
improve the results because this depends on multiple variables [56,57].

In light of the findings, we decided not to look any further into the influence of cloud services on
academic results.

5. Conclusions

The main conclusion we reach is that in schools where mobile phone use is allowed, there is a
positive impact on academic performance. This improvement is seen unanimously in the scientific
community; the different elements that accompany the use of mobile phones in the center determine
this possible improvement. In other words, the mobile phone itself does not offer the improvement,
but, rather, it depends on various factors, such as the way the device is used, the type of activity carried
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out, and the age or maturity of the student. For all these reasons, it is advisable to continue to study
the subject in depth to clarify the elements that accompany the use of mobile phones and to design
learning experiences that integrate appropriate teaching methodologies. This must necessarily be
accompanied by suitable teacher training with programs that integrate digital competency learning
into educational programs, both in the training of future teachers and in their ongoing training [58].
With all of this, it can be said that the first objective proposed in the research has been achieved.

The second conclusion concerns students with lower academic qualifications, who seem to be
particularly affected by the incorporation of mobile phones into the teaching process. These students
notice significant improvements in their assessment, to the extent that they significantly reduce the
number of repeaters in schools that allow the use of mobile devices. This is where studies agree
on the increased interest and motivation caused by the use of mobile phones [28], as most of the
students who repeat suffer from a special lack of motivation for studying, and when this is improved,
academic results rise at the same time.

The third conclusion is linked to cloud services, which are accessed by smartphones and other
technological devices. Education authorities have made a huge effort to ensure that many schools
in the country have the services (digital platforms, networked hard drives) that are considered less
suspicious than other technologies, such as social networks or mobile phones. Contrary to what we
might have expected, the availability of these services is not accompanied by any improvement in
academic performance. They seem to have little influence on academic performance. Again, the reason
can be found in their use, mostly to store and share documents and information, and not taking full
advantage of their potential. Looking at the relationship between academic performance and the use
of cloud services, it can be concluded that academic performance is not influenced by this variable.
It can, therefore, be said that the second objective of the research has been achieved.

In light of the results and after considering the conclusions, we can say that the question raised in
the introduction of this article has been answered. We can say that there is a strong correlation between
the use of mobile phones and academic performance, so it can be inferred that they are an element that
improves it in a positive way.

The limitations of the study were determined by the fact that it is a secondary exploitation
of a database. This led to a study on whether the use of smartphones affected the academic
performance of average students in secondary education. For future research, variables will be taken
into account, such as the use of this tool by the teacher, differences between public or private centers,
the socio-economic level of the students, and disciplines, among others. This will help to define and
delimit future studies.
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