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Introduction

The technological advances that have taken place over the 
last two decades have brought with them a considerable 
shift in perspective as regards the way we relate to and 
access information, and thus, there is a strong need to 
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consider them in the context of information literacy. This 
fact has had direct consequences on teaching-learning pro-
cesses, in terms of both the methodologies used and their 
adjustment to meet new academic contexts and needs. The 
integration of mobile technologies has become an increas-
ingly common part of day-to-day reality within the class-
room. Keengwe and Bhargava (2014: 737) highlight the 
fact that ‘the application, implementation, and design of 
mobile technology in the global educational context pose 
technological and socio-cultural challenges’. There is a 
direct correlation between the socio-cultural change result-
ing from these technologies and the need to adapt educa-
tional processes to this new context. The most recent 
generations of students, often called millennials, digital 
natives (Rossing et al., 2012) or even the ‘Google genera-
tion’ (Kiviluoto, 2015: 308), clearly integrate social net-
works, mobile resources and applications within their 
everyday lives. The boundaries between the different 
spheres of their lives are not clearly delimited. Technology 
is there, always present. In Spain for example, a recent 
report drawn up by the Fundación Telefónica (2017) 
reveals that youngsters between 15 and 24 years of age are 
essentially ‘mobile first’ or ‘mobile only’, meaning that 
their smartphone is the main or even the only device they 
use to consult and manage information. This explains why 
the integration of mobile technology, applications and 
even social networks is becoming increasingly more fre-
quent in teaching (Tess, 2013), and how mobile social net-
working sites may be used as a platform that facilitates 
learning (Wong et al., 2015). Moreover, it is quite clear 
that teachers are increasingly more aware of the fact that 
resources, ease of access and the possible means of inter-
action increase significantly thanks to mobile applications, 
and their immediacy and ubiquity (Chen and Denoyelles, 
2013; Gikas and Grant, 2013). There can be no doubt 
about the usefulness of mobile phones, although their gen-
eralised use in academic contexts can entail a series of 
advantages and drawbacks. In any case, as stressed by 
Keengwe et al. (2009: 333), ‘integrated appropriately, 
mobile devices could help students acquire the skills 
needed to survive in a complex, highly technological 
knowledge-based economy’.

Competency-based training is fundamental within the 
context of today’s society and it is one of the requirements 
of most educational systems. It implies the return to con-
structivism, based on the integration of technology. That is 
why mobile devices and their implications (accessibility, 
ubiquity and immediacy) turn into an indispensable tool 
(Cochrane and Bateman, 2010). Mobile technology and 
ubiquitous teaching can be a basic educational tool in the 
process of knowledge construction, in which the student 
becomes the main player (Kearney et al., 2012). We are 
witnessing a paradigm shift in higher education (Cochrane, 
2014), which, in spite of the generation gap that it may 
highlight between teachers and students, in fact becomes 

an opportunity to establish encounters and build bridges. 
Dalton (2012) shows that the use of mobile devices and the 
ease of access to information have had a considerable 
impact on students, since less effort is required and, there-
fore, there is a considerable change in the competencies 
that the students start out with and how they are managed. 
Reducing the need to memorise information, for example, 
means that this ability is relegated to the background. 
Hence, the role of the teacher, as a guide in the process of 
acquiring the tools and skills needed for searching, select-
ing and critically analysing information, becomes a prior-
ity. In any case, it can be observed that teachers’ 
predisposition towards the introduction of mobile phones 
in the educational process of higher education varies (Park 
et al., 2012). The same advantages stemming from both 
ubiquity and immediate accessibility are viewed partly 
with scepticism and mistrust, since a critical attitude 
towards information sources seems to be lacking, while at 
the same time an authentic disinformative paradox can be 
perceived in the midst of the digital and ubiquitous era 
(Kiviluoto, 2015). Likewise, we must bear in mind, as Van 
Deursen and Van Dijk (2014) and El-Hussein et al. (2010) 
point out, that the true distance is not so much due to gen-
erational reasons or roles (in this case, those of learner and 
instructor), but to other factors such as education, family, 
previous experience with the use of technologies, purchas-
ing power and, hence, social status. From this perspective, 
we can draw three implications:

1.	 The use of mobile devices in the teaching-learning 
process and, therefore, the acquisition of informa-
tion competencies is an unstoppable reality.

2.	 Mobile devices are useful instruments that offer a 
wide range of possibilities. As underlined by 
Gikas and Grant (2013: 18), ‘mobile devices offer 
a variety of ways to learn, communicate and 
collaborate’.

3.	 Priority should be given to the analysis of attitudes 
towards the use of mobile devices and their rela-
tionship with the acquisition of information com-
petencies within the higher education setting.

In line with the above, this study describes the proce-
dure used to design and later validate the MOBILE-APP 
questionnaire for measuring the Teachers’ perception 
regarding the importance of using mobile technologies in 
the teaching-learning of information competencies 
(Mobile – Information – Literacy – Education – Attitudes 
–Perceptions – Prospectings).

The specific aims of this study are as follows:

1.	 to design an online questionnaire with which to 
measure teachers’ perceptions regarding the use of 
mobile technologies in the teaching-learning of 
information competencies;
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2.	 to analyse the validity of the questionnaire, in 
terms of its content and applicability;

3.	 to examine the reliability of this instrument;
4.	 to study the feasibility and usefulness of the 

questionnaire.

Methodological design of the 
questionnaire

The questionnaire was produced as an ad hoc instrument 
for use as the primary means of collecting data. It was cre-
ated taking into consideration the following aspects and 
procedures:

1.	 Reflection upon the real situation, regarding the 
use of technologies, within the academic setting 
and in relation to the information competencies, 
bearing in mind the following elements: First, the 
increasingly common implementation of digital 
and mobile technologies in teaching-learning pro-
cesses may be taken into account, together with the 
unstoppable process of change in devices and 
applications.

	 In this context, teachers are increasingly concerned 
about the divergence that exists between students 
and teachers and about how students seldom tend 
to view digital and mobile technologies as a teach-
ing tool rather than seeing them as elements that 
often contribute their infoxication, or information 
overload, and dispersion.

	 It is also important to bear in mind the disinforma-
tive paradox of those who, whilst having direct and 
immediate access to sources of information, are 
increasingly devoid of the capacity for analysis and 
critical thinking.

	 All in all, both teachers and students are concerned 
about the use of technologies in education. In this 
respect, the study has taken into account the view-
points of teachers and students as regards the 
aspects shown in Table 1.

2.	 A series of tests were conducted to produce this 
instrument. Particularly, a number of measurements 
of the use of technologies in the higher education 

setting were carried out. These tests, which are used 
in different subjects in the education degrees at the 
University of Granada to measure the inclusion and 
generalisation of technologies in the university class-
room, were taken as a starting point and basis for the 
realistic design of the MOBILE-APP questionnaire.

3.	 Prior examination and diagnosis of the state of the 
question among teachers, by attending educational 
innovation conferences, informal interviews and 
systematic-descriptive observation, with the aim of 
collecting data and updating information.

4.	 Analysis of other previously validated question-
naires relating to the topic addressed in this study. 
As a result, the following material was reviewed:

a.	 The questionnaire proposed by Su and Cheng 
(2015), which is contextualised within a setting 
that is inevitably conditioned by the presence of 
mobile devices and ubiquity, presents the link 
between apps, integration of mobiles, gamifica-
tion, motivation and academic achievement.

b.	 The questionnaire by Vázquez-Cano (2014), 
which focuses on distance learning and spe-
cific applications for the different subjects in a 
higher education setting and analyses students’ 
attitudes towards mobile learning (m-learning).

c.	 The questionnaire put forward by Yang (2013), 
which quantitatively analyses expectations 
regarding functioning, social influence, adop-
tion of mobile teaching and its positive conse-
quences in higher education.

d.	 The questionnaire of Uzunboylu and Ozdamli 
(2011), which they use to analyse teachers’ 
perceptions of m-learning by means of an esti-
mation scale.

e.	 The proposal of Kallaya et al. (2009), who 
presented the validation of a scale on which 
the aims that are set are combined with the 
probability of m-learning being accepted, the 
effect of this latter in higher education and the 
different attitudes towards this fact.

f.	 The work by Wang et al. (2009), who performed 
a quantitative analysis on a population within 

Table 1.  Students’ and teachers’ perspectives regarding the use of mobile technologies in the classroom. Summary based on 
literature review.

Students Teachers

Indissoluble link between access to sources of 
information and use of mobile devices

Perception of a progressive decrease in students’ 
information competencies

Perception of certain reluctance on the part of teachers 
towards including them in teaching methodologies

Different opinions about the use of devices and apps in 
the classroom

Self-perception of very limited information literacy Negative reaction towards the use of mobile devices 
from one sector

Perception of a generational digital divide Perception of a link between the ubiquity and immediacy 
of access to information and students’ disinformation
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the higher education context to create a scale 
that can be used to investigate the determin-
ing factors in the acceptance and integration 
of m-learning and the possible characteristics 
determining differences, such as gender or age.

g.	 The experience accumulated by the authors in 
the design and development of other tools for 
evaluating information competencies, such as 
INFOLITRANS (Pinto and Sales, 2008; Pinto 
et al., 2010), which is a tool focused on the 
self-evaluation of the information competency 
of students of translation and interpreting, 
enabling the user/student not only to meas-
ure his/her different information capacities 
and aptitudes but also to diagnose and solve 
problems detected in the development of his 
or her informational training; IL-HUMASS 
(Pinto, 2009), a critical survey developed for 
a set of different degrees in social sciences and 
the humanities that analyses four categories 
(information search, assessment, processing 
and communication/dissemination) and three 
self-reporting dimensions (motivation, self-
efficacy and favourite source of learning); 
and EVAL-CI (Pinto and Fernández-Pascual, 
2014; Pinto et al., 2016), which was designed 
to evaluate students’ objective knowledge 
regarding information competencies.

h.	 Moreover, the Framework for Information 
Literacy for Higher Education (ACRL, 2015), 
an essential proposal that rethinks the way 
the teaching of IL is approached today, was 
also revised. Fifteen years after the publica-
tion of the Information Literacy Competency 
Standards for Higher Education (ACRL, 
2000), the ACRL put forward this updated, 
meticulous and novel review by publish-
ing the Framework, intentionally called so 
because ‘it is based on a cluster of intercon-
nected core concepts, with flexible options for 
implementation, rather than on a set of stand-
ards or learning outcomes, or any prescriptive 
enumeration of skills’ (ACRL, 2015).

At the same time, there are several factors that were taken 
into account when it came to drawing up the present 
questionnaire:

1.	 Originality factor. After a review of different ques-
tionnaires that have already been applied, the aim 
was to ensure this instrument achieved the required 
degrees of novelty and originality. The innovation it 
offers results from the conjunction of the two 
aspects pointed out earlier, that is, the generalised 
use of mobile devices in the teaching-learning 

process (learning methodology) and the acquisition 
of information competencies. The thorough review 
of the literature and instruments published to date 
that was carried out provided evidence of one of the 
two aspects but not a combination of both. For that 
matter, this tool provides a new approach, since it 
provides information regarding teachers’ opinions 
and views on these particular issues.

2.	 Applicability factor. Efforts were made to ensure 
that in both the dimensions and the items that make 
up the questionnaire their implementation was 
realistic and that the questionnaire could be applied 
to the greatest possible number of university con-
texts. In this regard, the current questionnaire 
offers an innovative and transferable proposal.

3.	 Contextualisation factor. In view of how quickly 
devices are being included in the higher education 
setting, both the local context and the current time 
have been taken into account.

4.	 Susceptibility to change factor: spiral of obsoles-
cence. The rapid appearance of devices and new 
applications means that previous ones quickly 
become obsolete. Accordingly, efforts were made 
to draw up an instrument with a diachronic projec-
tion that could be regularly reviewed to check 
whether it was still up-to-date.

5.	 This instrument takes into account new approaches 
that suit to models according to the new informa-
tional and learning behavior developed by 
students.

After making the decisions about the dimensions 
selected for analysis (level of quality, clarity, usefulness 
and perceptions/opinions), a list of easy-to-understand 
items associated to each dimension was drawn up. 
Emphasis was placed on ensuring that the maximum inter-
nal coherence and the relational coherence between each 
of the aspects were maintained. Once drafted and format-
ted, tests and reviews were conducted before a pilot study 
and validation were carried out with a group of selected 
members of academic staff (non-probabilistic/intentional 
sample).

The version of the scale initially proposed consisted of 
33 items grouped in five categories:

1.	 The informationally literate university…
	 This first block of the questionnaire addresses a 

descriptive and introductory dimension of the sub-
ject of study: information competencies within the 
higher education context. With this aim, the teach-
ers were asked about their perception of the rele-
vance of information literacy, its role in promoting 
critical and reflective training as well as lifelong 
learning, whether they consider that it facilitates 
the teaching-learning process and, as a link and a 
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way of leading onto the specific subject of the 
questionnaire, whether they consider that teaching 
will be of an increasingly more ubiquitous or 
blended nature.

2.	 An informationally literate person is one who…
	 The second dimension of the questionnaire focuses 

on information competencies, to allow the teachers 
to rate their relevance. these competencies, which 
are fundamental in all the literature on information 
literacy, refer to the capacity to identify informa-
tional needs, knowledge and handling of relevant 
and quality sources of information. It also implies 
the effective use of a range of informational 
resources, the capacity to issue critical judgements 
on the sources, the ability to cite the sources of 
information used in an appropriate manner, and the 
capacity to undertake rigorous and relevant dis-
semination of the information.

3.	 Rate the following statements
	 In this third section, we thought it was especially 

interesting for the teachers to evaluate the Frames 
from the Framework for Information Literacy for 
Higher Education (ACRL, 2015). To this end, we 
asked the teachers for their perception about the six 
frames proposed by the Framework. We used the 
wording employed by ACRL in its proposal, to 
gather information about their perceptions with 
respect to: (a) the concept of authorship and the rel-
evance of the context in which it is framed; (b) the 
idea that the creation of information is a constant 
process; (c) the fact that information has a value; 
(d) the idea that research involves questioning; (e) 
the fact that knowledge is a dialogue; (f) and the 
idea that searching for information is an explora-
tion that requires a strategy.

4.	 I use mobile technologies in my teaching process…
	 The fourth block of the questionnaire focuses on 

gauging the teachers’ perceptions regarding the use 
of different types of mobile technologies in their 
teaching. With this aim, it included items about 
whether they consider that such technologies can 
make the job of teaching easier, adapting to teach-
ing innovations, students’ motivation and the inte-
gration of facilitating tools. At the same time they 
were asked about the ways in which they update 
their knowledge of mobile technologies, the type 
of mobile tools they use in their teaching and what 
tasks they use them for.

5.	 ICT and students
	 The fifth and last category of the questionnaire 

addresses teachers’ perceptions as regards students’ 
use of mobile technologies. The items seek to gather 
information about their perception of what tasks stu-
dents use mobile devices for, whether they consider 
that digital natives think that mobile technology 

affords them access to all the information they need, 
whether they think that immediate access to infor-
mation diminishes students’ capacity for critical 
thinking as regards the use and management of 
information, whether they believe that the use of 
technology results in students’ not valuing the 
importance of citing sources in an adequate manner 
and, finally, whether they consider that students 
acknowledge the fact that mobile technology has led 
to their being more distracted in class.

The method chosen to measure their responses was a 
five-point Likert scale, ranging from ‘Totally disagree=1’ 
to ‘Totally agree=5’. The questionnaire is available in 
web form at: http://infocompetencias.com/cuestionarios/
profesores/

Validation of the questionnaire

The next phase of the research was focused on validating 
the instrument. It must be borne in mind that in this crucial 
phase of the evaluation of the questionnaire the following 
axes were taken into account:

a.	 Content validity: in this regard both the appropri-
ateness and relevance of the subject of study that 
we have proposed were taken into account;

b.	 Validity of the external aspects: clarity and ade-
quacy of the vocabulary, style, clarity of wording, 
register and accuracy.

This task was carried out by addressing the following 
specific aims:

1.	 To determine whether the items, which evaluate 
the teachers’ perceptions about the importance of 
using mobile technologies in the teaching-learning 
of information competencies, are appropriate to 
measure the characteristics of the dimensions 
under consideration.

2.	 To determine whether the items that make up the 
scale are adequate, exhaustive and sufficiently rep-
resentative of the dimensions under study.

3.	 To estimate the capacity of the instrument to dis-
criminate among groups of teachers who express 
different opinions.

An evaluation rubric was designed to address the first 
two aims. To fulfil the third aim, analyses were performed 
of the inter-item statistics and reliability using the 
Cronbach’s alpha statistic, and the latent structures were 
also investigated by means of exploratory factor analysis 
applied to the answers gathered from the pilot sample of 
teachers (Brown, 2002; Sijtsma, 2009). The drafting of the 
questionnaire and its validation were carried out during the 
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year 2017. Both the instrument and the evaluation rubric 
were administered to a group of experts selected between 
November 2017 and January 2018.

Profile of the sample

The sample consists of 43 teachers with long teaching 
experience (see Table 2) in the areas of Information and 
Communication, Business, and Education, all being 
experts in ICTs.

The mean age of the group is 41.5 years, with values 
ranging from 25 to 59. A little under half of them (46.2%) 
are women.

Of all the experts surveyed, 82% stated that they taught 
in the classroom, 12.9% did so by means of blended learn-
ing and only 5.1% said that they taught online. Most of the 
teachers in the sample (82%) taught undergraduate courses, 
15.4% taught undergraduate and Master’s degree courses 
and 2.6% gave classes only in Master’s degree courses. 
Slightly more than half of the teachers (51.3%) have more 
than 10 years’ teaching experience (Table 2).

Evaluation rubric

Design.  The evaluation rubric makes it possible to analyse, 
in a quantitative and qualitative manner, the quality and 
coherence of the questionnaire from the point of view of 
the experts-teachers. We designed an evaluation rubric 
that uses the same 1–5 Likert scale that is employed in the 
questionnaire itself, beyond the basic dichotomous scale 
Yes/No that would allow us to calculate the concordance 
index among experts, but would not allow us to calculate 
in an accurate way their degree of agreement, the question-
naire quality level and the clarity and usefulness of the 
proposed items (Weir, 2005). Moreover, this design does 
not dismiss the possible variability of the experts, which 
may create some bias towards one or several items of the 
questionnaire (Escobar Pérez and Cuervo-Martínez, 2008).

On the scale referring to the rubric, 1 means that there is 
no match between the item of the questionnaire and its sub-
ject, whereas 5 would indicate a perfect match between the 
two: 1. Very low, 2. Low, 3. Medium, 4. High, 5. Excellent.

Quantitative analysis of the rubric.  The results obtained with 
regard to the general evaluation of the questionnaire are as 
follows:

a.	 Regarding personal details and instructions

According to the experts’ evaluation, the sections are 
well designed and instructions are clear and legible 
(Table 3).

b.	 Regarding general coherence and quality

The experts who evaluated the questionnaire rated the 
coherence and quality very positively. There are mean 
scores above 4.10 and low dispersion in their criteria, 
given that the standard deviations do not reach a value of 
one point (Table 4). Overall quality scores 4.18 points (on 
the 1–5 Likert scale).

c.	 Regarding the clarity/ usefulness of the items

In the following we provide a two-dimensional analysis of 
the clarity and usefulness of the 33 proposed items. The 
descriptive results shed light on which items offer the 
greatest clarity and/or relevance, and those that need to be 
reconsidered (see Table 5, for categories, and Table 1A–
Appendix 1).

In sum:

Category 1: The informationally literate university…

The score in the overall evaluation of clarity and useful-
ness was 4.22 points. The item with the best rating in the 
clarity dimension is item 3 – Fosters lifelong learning 
(mean_c=4.36), and the one seen as being most useful is 
item 2 – Promotes the reflective and critical training of the 
educational community (mean_u=4.32). Generally speak-
ing, there is less dispersion in the usefulness dimension. 
The most poorly rated item is number 5 – Assumes that 
teaching will become of an increasingly more ubiquitous 
or blended nature.

Category 2: An informationally literate person is one 
who…

Table 2.  Teaching experience of the sample of teachers-
experts.

Years teaching %

Fewer than 5 17.9
Between 5 and 10 30.8
Between 10 and 15 23.1
More than 15 28.2

Table 3.  Evaluation rubric from the questionnaire: Evaluation 
regarding the Personal Details and Instructions sections.

Personal details Mean Mode SD

They are clear 4.61 5 .595
They are in a coherent order 4.55 5 .602
They are sufficient 4.30 4 .704
They respect privacy/anonymity 4.61 5 .679

Information about the 
questionnaire (Instructions)

Mean SD

It is clear and direct 4.32 5 .873
It is easy to understand 4.38 5 .877
The information is complete 4.26 5 .880
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The experts consider this category as the one that was 
designed the best. The scores are all well above 4 points. 
The item with the best score in terms of clarity is number 
9 – Evaluates sources of information in an analytical and 
critical way (mean_c=4.72), and the most useful item is 
number 7 – Is familiar with and uses relevant and high-
quality sources of information (mean_u=4.49). In general, 
less dispersion was found in the clarity dimension.

Category 3: Rate the following statements

In this block, item 17 – The search for information is a 
strategic exploration, obtains the highest score in terms of 
both clarity and usefulness (mean_c=4.36, mean_u=4.26, 
respectively). Dispersion stands at around 1 point and does 
not display a clearly differentiated profile between the two 
dimensions. The most poorly rated item is number 12 – 
Authorship is constructed and contextual.

Category 4: I use mobile technologies in my teaching 
process…

According to the experts’ opinions, this would be second 
most highly rated category. The most highly rated item on 
clarity is number 20 – As a way to motivate students 
(mean_c=4.56), and the one which presents the greatest 
usefulness is number 24 – The virtual campus/classroom is 
a basic tool in my teaching methodology (mean_u=4.58). 

Again, the low dispersion found does not reveal any clear 
differentiating profile between the two dimensions. The 
most poorly rated item on clarity is number 28 – The future 
of teaching cannot be conceived separately from the set-
ting (mean_c=3.90).

Category 5: ICT and students

In this case, the maximum score on clarity and relevance 
goes to item 29 – My students usually take notes or search 
for information using mobile devices (laptops, tablets or 
smartphones) (mean_c=4.54, mean_u=4.34). The most 
poorly rated dimensions are: (a) the clarity of item 31 – 
Immediate access to information leads to a lower capacity 
for critical appraisal when it comes to selecting verified 
documents and information, and (b) the usefulness of 
number 33 – Students acknowledge the fact that mobile 
devices have led to their being more distracted in class.

Then we will study the internal correlation that exists 
between the clarity of the items in the same block and, 
analogously, the correlation between their usefulness 
(Rci,cj,Rui,uj, con i≠j, respectively). Furthermore, we con-
sider the cross-correlation between clarity and usefulness 
of the same item, Rci,ui.

In the first and fourth categories, there is a significant 
Pearson correlation (Norman, 2010) between the clarity 
presented by the items in each block. We also find signifi-
cant correlations between the usefulness of the items. The 

Table 4.  Evaluation rubric from the questionnaire: Evaluation regarding the overall coherence and quality.

General coherence and quality of the questionnaire Mean Mode SD

The relationship between the items and the purpose of the 
questionnaire is coherent

4.24 4 .786

The items are expressed clearly and easy to understand 4.10 4 .882
The dimensions are appropriate 4.33 5 .756
It is a useful tool for the intended purpose 4.38 4 .741
It offers several innovative and original aspects 4.26 4 .701
It is a complete instrument 4.17 4 .891
General quality of the questionnaire 4.18 4 .730
Each item provides useful information (they are not reiterative) 4.51 5 .683

Table 5.  Evaluation rubric from the questionnaire: Evaluation regarding the clarity and usefulness of the proposed categories. 
(Maximum in bold, minimum in italics).

Category Items Clarity Usefulness

Mean SD Mean SD

The informationally literate university… 5 4.22 0.94 4.22 0.90
An informationally literate person… 6 4.52 0.72 4.36 0.91
Rate the following statements 6 4.01 1.01 4.07 1.05
Perception on the use of ICTs and the 
mobile environment…

16 4.34 0.82 4.41 0.78

ICT and students 5 4.40 0.73 4.19 0.96
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maximum correlations are given in the pairs: c2 – Promotes 
reflection and critical thinking in the educational commu-
nity, c3 – Fosters lifelong learning (Rc2,c3=.734); u2 – 
Promotes the reflective and critical training of the 
educational community, u4 – Facilitates the teaching-
learning process (Ru2, u4=.847); Because they help me to 
keep my knowledge and skills up to date by means of 
c22.1 – Virtual courses and c22.3 – Participating in teach-
ing innovation projects (Rc22.1,c22.3=.855); u22.2- On-site 
training, and u22.3 – Participating in teaching innovation 
projects (Ru22.2, u22.3=.694).

In the other categories, the correlations among the rat-
ings for clarity are weak and non-significant in most 
cases. In contrast, usefulness does reveal significant cor-
relations. The highest correlations are found between the 
items: u6 – Knows how to identify his or her information 
needs and u7 – Is familiar with and uses relevant and 
high-quality sources of information (Ru6, u7=.735); u15 – 
Research involves questioning and u16 – Learning is a 
dialogue (Ru15, u16 =.752); u30 – Digital natives think that 
mobile technology affords them access to all the informa-
tion they need and u31 – Immediate access to information 
leads to a lower capacity for critical appraisal when it 
comes to selecting verified documents and information 
(Ru30,u31=.890).

In sum, somewhat surprisingly, we find a low cross-
correlation on the binomial ‘clarity/usefulness’, in contrast 
to what might be expected.

Qualitative analysis of the rubric.  With the aim of determin-
ing some aspects that are not covered by the questionnaire, 
an open-ended question was introduced at the end of each 
of the dimensions of the rubric to allow respondents to 
note possible suggestions or proposals for improvement. 
As pointed out by Morgan (1998: 362), combining 

quantitative and qualitative analyses is very useful because 
‘it relies on the principle of complementarity’. Hence, after 
performing the analysis of the quantitative dimensions, the 
next step was to examine the qualitative aspects included 
by the experts in their evaluation of the instrument. No 
significant suggestions were given in the sections Personal 
Details and Instructions. Contributions/recommendations 
highlighted by the teachers/raters who filled in the rubric 
and the improvement measures proposed by the research 
team that developed the questionnaire and drafted the pre-
sent paper are outlined (Table 6).

The absence of any suggestions from most of the 
experts shows that coherence, comprehension and right-
ness are perceived in each category and its items.

Internal consistency and reliability of the 
questionnaire

As measures to evaluate the internal consistency and reli-
ability of the MOBILE-APP questionnaire, the main 
descriptive measures of the responses, the Cronbach’s 
alpha values and the item-total correlation indices are ana-
lysed. To determine the structure and arrangement of the 
latent categories an exploratory factor analysis is applied.

The descriptive analysis of the responses given by the 
sample of teachers who participated in the evaluation of 
the instrument is shown (Table 7). The validity of an 
instrument refers to the extent to which the instrument 
actually measures what we wish to measure. The overall 
Cronbach’s alpha of the MOBILE-APP questionnaire was 
0.816, which indicates a high level of reliability and inter-
nal consistency (George and Mallery, 2003: 231; Gliem 
and Gliem, 2003; Loo, 2001).

In order to evaluate the discriminatory power of the 
proposed items, it is necessary to calculate the Pearson 

Table 6.  Improvement measures and recommendations for the section Quality and for the Questionnaire.

Quality

Recommendations Improvement measures

Include the percentage of teaching delivered by means of ICTs.
Greater number of tools used in the classroom.

Consider including a quantitative item % Teaching ICT and 
an open-ended (qualitative) item in order to include the 
tools used in the classroom.

Questionnaire

Recommendations Improvement measures

Include an item on the use of apps.
Complete items 12 and 17.
Add a dimension/sub-dimension: ‘Updating teaching by  
means of…’
Reword item 23.
Item 8: Replace ‘effectiveness’ with ‘efficacy’.
Item 9: Remove the word ‘analytical’.
Include item 28 after number 21.

All the proposals for improvement were evaluated and 
taken into account.
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correlation (O’Rourke and Hatcher, 2013), the scores of 
the N subjects on each item and the X scores on the total of 
the test. This item-total correlation index is based on the 
fact that an item will be discriminatory if the respondent 
that scored high on it also scores high on the rest of the 
scale without taking into account the item that is being 
scored. A high positive correlation is therefore expected 
between the scores on the item and the total score on the 
scale.

On average, 73% of the items exhibited a strong score 
reliability (see Table 2A – Appendix 2). If an item is 
removed, the Cronbach’s alpha values do not significantly 
improve the scale and therefore all the items are relevant. 
The item-total correlation indices offer values above 0.35 
on 27 items, and can therefore be considered as acceptable 
(Cohen et al., 2013). The other nine items, whose item-total 
coefficients yield values below 0.35, must be reformulated 
in order to improve their discriminatory power. In view of 
these results, the research team analysed the weaknesses 
found in order to put forward proposals for improvement. 
After evaluating the suggestions and reaching a consensus, 
a second version of the instrument was proposed.

Finally, the latent structure is determined to check 
whether the scale displays multidimensionality by means 
of an exploratory factor analysis that allows the relations 
among the variables to be used to identify the latent cate-
gories present in the dataset. The Kaiser-Meyer-Olkin 
(KMO) measure of adequacy is 0.62 and therefore exceeds 
the minimum value required for the factorial analysis to be 
considered as adequate, despite the small size of the sam-
ple (Williams et al., 2010).

In order to determine the optimum number of factors, it 
can be observed how the sedimentation graph displays an 
inflection point in 6 factors (Tavakol and Dennick, 2011). 
These six factors have an explained variance of 71.89% 
(Table 8).

In view of these results, categories 1 and 2 are consoli-
dated (1. The informationally literary university…, and 2. 
An informationally literate person is one who…), which 
are replicated in factors 4 and 5 (F4: Informationally liter-
ate university, and F5: Informationally literate person). To 
reinforce the consistency of the other categories, several 
items of the questionnaire were reordered and associated, 

with three subcategories being defined in block 4 – I use 
mobile technologies in my teaching process: 4.1 
Motivation, 4.2 Training and Projection, 4.3 Tools. With 
these modifications the final version of the instrument was 
obtained (Table 3A –Appendix 3).

Discussion and conclusions

Our original basic aim was to develop an instrument and 
validate it. On the one hand, the reliability demonstrates 
the stability of the elements that are measured. On the 
other hand, the internal consistency can be directly related 
to the validity of the results and their interpretation, which 
ensure the usefulness and applicability of instrument 
(Kimberlin and Winterstein, 2008). Following its initial 
analysis and the experts’ evaluation, the questionnaire is 
seen to have a high internal consistency (Cronbach’s alpha: 
0.816), which means it can be considered an instrument 
that is valid and applicable to a broad population with a 
wide range of academic profiles, as well as to other scien-
tific domains.

As has been pointed out earlier, the originality of this 
instrument is focused on the conjunction of two key 
aspects: the generalisation of the use of mobile devices as 
a learning methodology, and the acquisition and develop-
ment of information competencies. Thus, it addresses the 
technological and informational but, at the same time, also 
the emotional and systemic perspectives, as it takes quality 
into account, based on the satisfaction and success of the 
user (in this case, the teacher). In this regard, the question-
naire proposed here is grounded in the philosophy of the 
EFQM (European Foundation for Quality Management) 
Excellence Model, which as noted by Brusoni et al. (2014: 
9), ‘establishes broad criteria, which any organisation can 
use to assess the progress towards excellence’. In fact, we 
have already used this quality model in evaluation ques-
tionnaires developed and validated in previous research 
projects, such as INFOLITRANS (Pinto and Sales, 2008; 
Pinto et al., 2010).

If we take into account other instruments that had previ-
ously been published, including both those we took as a 
starting point and those we use as the basis for discussion, 
we have to underline the fact that there are questionnaires 

Table 7.  Descriptive statistics and reliability estimates for the teachers’ perceptions questionnaire.

Category Items Mean SD Alpha coefficient

The informationally literate university… 5 4.23 0.93 0.712
An informationally literate person is one who… 6 4.24 0.85 0.731
Rate the following statements 6 4.16 0.93 0.614
I use mobile technologies in my teaching 
process…

16 3.43 1.16 0.779

ICT and students 5 4.14 0.93 0.552
Overall 33 4.04 0.96 0.816
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that address one aspect or the other (technological and 
informational, emotional and systemic) but not both 
dimensions simultaneously.

Hence, for example, MacCallum and Jeffrey (2014) 
address the impact of teachers’ adopting mobile devices in 
three variables: anxiety, efficacy and digital literacy. In 
this regard, some divergences can be found in the items 
referring to the literacy dimension and in efficacy, espe-
cially in the references that refer to making the teaching 
process more motivating (factor 4 of MacCallum and 
Jeffrey’s instrument and items 20–21 included in the fourth 
dimension of the MOBILE-APP instrument). In any case, 
we have to point out that they are general items and can be 
applied to a wide range of contexts, and so convergences 
are inevitable. The two instruments (MacCallum and 
Jeffrey, and MOBILE-APP) differ in terms of purpose and 
the aspects that they combine.

In a similar vein we find the instrument developed by 
Ismail and Azman (2013), which attempts to analyse the 
attitudes and training of teachers to deal with the introduc-
tion and generalised use of mobile devices in the class-
room. This study, however, evaluates perception of 
members of teaching staff, but not in higher education. In 
any case, the items of its fourth factor are somewhat simi-
lar to the fourth and fifth dimensions of our instrument 
although in the first (Ismail and Azman) they are of a gen-
eral nature and in the second (the questionnaire we vali-
dated, MOBILE-APP) the dimensions are broken down 
into a greater number of items, which provide more infor-
mation for the aims initially established and for the level of 
education which it targets.

Likewise, and applied to the specific context of Jordan, 
Khwaileh and AlJarrah (2010) validated an instrument 
that was focused on the advantages and disadvantages of 
using mobile teaching, based on the perceptions of gradu-
ates of the Faculty of Educational Sciences. However, this 
study touches on information competency, without going 
into it in any depth; is based on the perceptions of gradu-
ates, although not of teachers; and was conducted in 2010, 
when m-learning was still in the inception stage. This 
gives Khwaileh and AlJarrah’s questionnaire an innova-
tive but prospective nature. Although the MOBILE-APP 

instrument presents that projection, as it has been designed 
bearing in mind the possibility of updating it and its adapt-
ability to future scenarios, it has been validated at a time 
when the use of mobile devices in classrooms is not a real-
ity that may occur sometime in the future, but is already 
present now. There are some slight similarities between 
the two questionnaires in terms of the general content but 
important differences due to the original and unique 
nature of each of them.

We consider the role played by the experts surveyed to 
evaluate this tool instrument as crucial, not only as the basis 
and foundation of the validation but also as a means to pro-
pose possible improvements to optimise the questionnaire. 
In this respect, the rubric included qualitative aspects, 
which allowed the experts to raise some suggestions. These 
descriptive contributions chiefly addressed the inclusion, 
comprehension and/or clarification of certain items. 
Although the contributions were scarce, they were incor-
porated into the final version after comparing and cross-
ing them with the quantitative results. In fact, in this 
sense we are in line with authors such as Clark et al. 
(2008) and Hussein (2015), who consider qualitative 
contributions as indispensable for the development of an 
instrument of this kind.

Likewise, and given the dynamic nature and rapid 
obsolescence of mobile technologies, we also took into 
account the possibility of reviewing and adapting the ques-
tionnaire through constant updates, as we set out in the 
aims of this work. As a result, the questionnaire is a simple 
and highly reliable tool for obtaining information about 
large populations.

The contribution of the MOBILE-APP questionnaire, as 
mentioned above, is based on the ability to combine the per-
ception of the introduction of mobile technologies in the 
teaching-learning process with the acquisition of informa-
tion competency, that is, the interrelationship between the 
mode of learning (mobile learning) and the information lit-
eracy competencies. Although some instruments had previ-
ously been validated and published, and there are similarities 
between some of the items they include, they are very small 
and occur, above all, in the intuitively more general ques-
tions, as we have explained earlier. We therefore believe that 

Table 8.  Factorial structure, composition and % of explained variance.

Name of the factor Items it is made up of % explained
variance

F1: ICT and students 29, 30, 31 27.760
F2: ICT and teaching staff: Motivation 19, 20, 21 13.106
F3: ICT and teaching staff: Tools 23.1, 23.2, 23.3 10.432
F4: Informationally literate university 1, 2, 3, 4, 5 8.694
F5: Informationally literate person 7, 8, 9, 10, 11 6.193
F6: ICT and teaching staff: Training and projection 22.1, 22.2, 22.3 5.714
Total 71.899
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the validity of the instrument, together with the meticulous-
ness of the items that make up each of the dimensions of the 
instrument, have been made clear.

We consider that the questionnaire may be easily imple-
mented, it is realistic and describes the current context of 
Higher Education, where teachers have to move with the 
times and adapt to their students’ demands and also to the 
surrounding society. Furthermore, another innovative 
aspect, in our opinion, is that the MOBILE-APP question-
naire may be revised to be adapted to other contexts and 
other education levels, such as Secondary Education. All 
in all, MOBILE-APP is a flexible tool for our times.

After analysing both the validity processes in terms of 
the content and form of the instrument and the latent struc-
tures and reliability of MOBILE-APP, we can conclude 
that the questionnaire is a useful instrument for determin-
ing teachers’ perceptions of the relevance of using mobile 
technologies in the teaching and learning process aimed at 
the acquisition of information competencies. We will focus 
on this in future research, using the MOBILE-APP ques-
tionnaire to conduct diagnostic studies that can be used as 
the basis for proposals for educational application and 
innovation.

Appendix 3 shows the final version of the questionnaire 
after incorporating the quantitative data highlighted by the 
experts.
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Appendices

Appendix 1. Evaluation rubric: Evaluation of the clarity and usefulness of the items

Table 1A.  Evaluation rubric: Clarity and Usefulness of the items in the MOBILE-APP questionnaire (maximum values marked in 
bold; minimum values, in italics).

Clarity Usefulness

  Mean Mode SD Mean Mode SD

1. The informationally literate university… 4.22 - .94 4.22 - .90

1. Is the future of higher education 4.26 5 .850 4.18 5 1.048
2. Fosters the critical and reflective training of the educational community 4.33 5 .927 4.33 5 .806
3. Fosters lifelong learning 4.36 5 .903 4.21 5 .864
4. Facilitates the teaching-learning process 4.18 5 .997 4.23 5 .810
5. �A�ssumes that teaching will be of an increasingly more ubiquitous or 

blended nature
3.95 4 1.025 4.15 5 .988

2. An informationally literate person… 4.52 - .72 4.36 - .91

6. Knows how to identify his or her information needs 4.26 5 1.032 4.42 5 .889
7. Is familiar with and uses relevant and high-quality sources of information 4.64 5 .584 4.49 5 .756
8. �Uses a variety of information resources (websites, databases, e-books, 
books, academic papers, etc.) efficaciously and effectively

4.56 5 .718 4.44 5 .882

9. Appraises sources of information in an analytical and critical manner 4.72 5 .605 4.43 5 .899
10. Cites the sources of information used in an appropriate manner 4.46 5 .720 4.14 5 1.058
11. Knows how to disseminate information in a rigorous and relevant way 4.49 5 .683 4.22 5 .976

3. Rate the following statements 4.01 - 1.01 4.07 - 1.05

12. Authorship is constructed and contextual 3.33 3 1.221 3.69 4 1.217
13. The creation of information is a process 4.00 4 .946 4.00 5 .946
14. Information has value 4.13 5 1.031 4.21 5 1.005
15. Research involves questioning 4.13 5 1.056 4.23 5 1.038
16. Learning is a dialogue 4.08 4 .984 4.00 5 1.147
17. The search for information is a strategic exploration 4.36 5 .843 4.26 5 .966

4. Perception on the use of ICTs and the mobile environment… 4.34 - .82 4.41 - .78

18. Because they can help make my teaching easier 4.56 5 .598 4.51 5 .790
19. As a way to adapt myself to innovations in teaching 4.49 5 .756 4.41 5 .910
20. As a way to motivate students 4.56 5 .718 4.49 5 .854
21. With the aim of integrating facilitating tools 4.26 5 .818 4.46 5 .756
22. �Because they help me to keep my knowledge and skills up to 

date by means of…
 

22.1 Virtual courses 4.31 5 .800 4.44 5 .821
22.2 On-site training 4.33 5 .898 4.44 5 .852
22.3 Participating in teaching innovation projects 4.41 5 .850 4.56 5 .552
22.4 I �am self-taught (I look for tutorials and information on YouTube or 

other channels)
4.44 5 .680 4.49 5 .601

23.1 Capabilities of the Virtual Classroom 4.31 5 .863 4.41 5 .751
23.2 Gamification platforms 4.21 5 .978 4.21 5 1.005
23.3 Online training questionnaires 4.23 5 .842 4.29 5 .732
24. �The virtual campus/classroom is a basic tool in my teaching methodology 4.44 5 .821 4.58 5 .722
25. �The incorporation of online platforms and resources has transformed 

the panorama of higher education
4.41 5 .751 4.33 5 .772

26. �I use the mobile environment to carry out my teaching duties (preparing 
classes, correcting assignments, reviewing tasks, etc.)

4.21 4 .864 4.26 4 .751

27. �I use an app on my mobile to interact with my students so as to be able 
to provide them with academic information that may be of use to them

4.31 5 .922 4.31 5 .766

28. The future of teaching cannot be conceived separately from the setting 3.90 4 1.021 4.31 5 .822

(Continued)
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Appendix 2. Questionnaire: Reliability of the scale. Validation by experts

Clarity Usefulness

  Mean Mode SD Mean Mode SD

5. ICT and students 4.40 - .73 4.19 - .96

29. �My students usually take notes or search for information using mobile 
devices (laptops, tablets or smartphones)

4.54 5 .650 4.34 5 .898

30. �Digital natives think that mobile technology affords them access to all 
the information they need

4.51 5 .601 4.33 5 .838

31. �Immediate access to information diminishes students’ capacity for critical 
thinking when it comes to selecting verified documents and information

4.31 5 .731 4.15 5 .988

32. �The use of ICTs results in students’ not valuing the importance of citing 
sources in an adequate manner

4.33 5 .806 4.10 5 .995

33. �Students acknowledge the fact that mobile technology has led to their 
being more distracted in class

4.33 5 .838 4.03 5 1.102

Table 1A. (Continued)

Table 2A.  Item-total correlation and scale reliability indices. Items that do not reach the minimum levels of reliability are 
highlighted in grey.

Corrected 
item-total 
correlation

Cronbach’s 
alpha if the item 
is removed

The informationally literate university…

1. Is the future of higher education .575 .806
2. Fosters the critical and reflective training of the educational community .391 .809
3. Fosters lifelong learning .366 .810
4. Facilitates the teaching-learning process .516 .806
5. Assumes that teaching will be of an increasingly more ubiquitous or blended nature .434 .806

An informationally literate person is one who…

6. Knows how to identify his or her information needs .412 .809
7. Is familiar with and uses relevant and high-quality sources of information .358 .815

8. �Uses a variety of information resources (websites, databases, e-books, books, academic papers, 
etc.) efficaciously and effectively.

.017 .819

9. Appraises sources of information in an analytical and critical manner. .125 .816

10. Cites the sources of information used in an appropriate manner .417 .811
11. Knows how to disseminate information in a rigorous and relevant way .344 .814

Rate the following statements

12. Authorship is constructed and contextual .021 .820

13. The creation of information is a process .384 .812
14. Information has value .557 .813
15. Research involves questioning .371 .810
16. Learning is a dialogue .512 .806

17. The search for information is a strategic exploration .085 .819

I use mobile technologies in my teaching process…

18. Because they can help make my teaching easier .551 .806
19. As a way to adapt myself to innovations in teaching .382 .809
20. As a way to motivate students .455 .813
21. With the aim of integrating facilitating tools .393 .820
22. Because they help me to keep my knowledge and skills up to date by means of…  
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Table 2A. (Continued)

Corrected 
item-total 
correlation

Cronbach’s 
alpha if the item 
is removed

22. 1 Virtual courses .531 .811
22. 2 On-site training .444 .813
22. 3 Participating in teaching innovation projects .364 .813
22. 4 I am self-taught (I look for tutorials and information on YouTube or other channels) .528 .811
23. In my teaching I use the following tools in the mobile environment  
23.1 Capabilities of the Virtual Classroom (chats, forums, etc.) .535 .803
23.2 Gamification platforms (Kahoot, Socrative, etc.) .496 .812
23.3 Online training questionnaires .618 .800
24. The virtual campus/classroom is a basic tool in my teaching methodology .556 .801
25. �The incorporation of online platforms and resources has transformed the panorama of higher 

education
.416 .808

26. �I use the mobile environment to carry out my teaching duties (preparing classes, correcting 
assignments, reviewing tasks, etc.)

.443 .810

27. �I use an app on my mobile to interact with my students so as to be able to provide them with 
academic information that may be of use to them

.163 .819

28. The future of teaching cannot be conceived separately from the setting .546 .806

ICT and students

29. �My students usually take notes or search for information using mobile devices (laptops, tablets 
or smartphones)

.287 .812

30. �Digital natives think that mobile technology affords them access to all the information they need .566 .805

31. �Immediate access to information diminishes students’ capacity for critical thinking when it comes 
to selecting verified documents and information

-.140 .823

32. �The use of ICTs results in students’ not valuing the importance of citing sources in an adequate 
manner

.062 .818

33. �Students acknowledge the fact that mobile technology has led to their being more distracted in 
class

-.033 .822

Appendix 3. MOBILE-APP questionnaire. Final version

Table 3A.  MOBILE-APP questionnaire (Teachers’ perception regarding the importance of using mobile technologies in the teaching-
learning of information competencies). Final Version. Note: The items marked with * and in italics have been reformulated. In brackets, 
if appropriate, the old number of the item in the initial version.

The informationally literate university…
1. Is the future of higher education
2. Fosters the critical and reflective training of the educational community
3. Fosters lifelong learning
4. Facilitates the teaching-learning process
5. Assumes that teaching will be of an increasingly more ubiquitous or blended nature

An informationally literate person is one who…

6. Knows how to identify his or her information needs
7. Is familiar with and uses relevant and high-quality sources of information
8*. Uses a variety of information resources (websites, databases, e-books, books, academic papers, etc.) with efficacy
9*. Analyses sources of information in a critical manner
10. Cites the sources of information used in an appropriate manner.
11. Knows how to disseminate information in a rigorous and relevant way

Rate the following statements

12*. Authorship is constructed and contextual (that is to say: The authorship of information depends on the perception that the receivers have 
of the very concept of authorship and of the context that surrounds it)

 (Continued)
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13. The creation of information is a process
14. Information has value
15. Research involves questioning
16. Learning is a dialogue
17*. The search for information requires a strategy

4.  ICT and teaching staff: I use mobile technologies in my teaching process…

4.1 Motivation
18. Because they can help make my teaching easier
19. As a way to adapt myself to innovations in teaching
20. As a way to motivate students
21. With the aim of integrating facilitating tools
4.2 Training and projection
22. Because they help me to keep my knowledge and skills up to date by means of…
  22.1 Virtual courses
  22.2 On-site training
  22.3 Participating in teaching innovation projects
  22.4 I am self-taught (I look for tutorials and information on YouTube or other channels)
4.3 Tools
23. In my teaching I use the following tools in the mobile environment:
  23.1 Capabilities of the Virtual Classroom (chat, forums, etc.)
  23.2 Gamification platforms (Kahoot, Socrative, etc.)
  23.3 Online training questionnaires
24. I use the mobile environment to carry out my teaching duties (preparing classes, correcting assignments, reviewing tasks, etc.) (26)
25. I use an app on my mobile to interact with my students so as to be able to provide them with academic information that may be 
of use to them (27)
26. The virtual campus/classroom is a basic tool in my teaching methodology (24)
27*. The incorporation of online platforms and resources has transformed the panorama of higher education (25)
28. The future of teaching cannot be conceived separately from the setting

ICT and students

29*. How often my students usually take notes or search for information using mobile devices (laptops, tablets or smartphones) (scale from 1 
to 5: never, frequently, often… always)
30*. Mobile devices have led to students’ being more distracted in class (33)
31. Digital natives think that mobile technology affords them access to all the information they need (30)
32*. Immediate access to information diminishes students’ capacity for critical thinking (31)
33. The use of ICTs results in students’ granting less importance to citing sources (32)

Table 3A. (Continued)




