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Abstract

The education studies of the Spanish universities are not alien to technological
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20“?“31 138, 08018 Barcelona, Neuroscience's contributions about the functioning of the minds that interact
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with these technologies give new perspectives to the academic world; perspectives
that are necessary for optimizing teaching-learning processes. This article analyses the
recent scientific production on ICT and innovation in Spanish higher education, as well
as the Spanish university teaching guides of education degree subjects about
technologies. This critical analysis is organized around three paradoxes related to
information, rationality and critical sense. Comparing the analysis results with the
discoveries of neuroscience during the last decades reveals limits and contradictions in
those areas that tend to be considered strongest in the technology-education
relationship. We draw conclusions for revising the parameters for the approach
to ICT in university education.
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Introduction

The objective of this article is to discuss from a critical perspective the instrumental
approach that prevails in the academic field of educational technology in Spanish
universities. The critical analysis is based on neuroscience findings on the functioning
of the minds that interact with technologies.

The definition of educational technology — or edtech — is ambiguous, but there is a
consensus that it constitutes a field of study related to the use of technology to
improve the quality of learning (AECT Definition and Terminology Committee, 2008).
Academic attention generally focuses on use and appropriation, omitting more
complex interactions between the users’ minds and the technologies, especially in
relation to emotions and tastes. In this article we focus on the face-to-face or blended
educational process, excluding the virtual, in Spanish higher education. Although the
real impacts on learning are still questionable, the market for educational technologies
continues to grow. Most universities around the world allocate large budgets to
purchasing and maintaining technology and the virtualization of their services and
management processes. Several reports evidence the increasing trends towards mobile-
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learning, cloud-computing, and the Internet of Things (IoT), as well as the use of new
and more powerful mobile devices in the classroom (Adams Becker et al., 2017).

In Spain, according to the latest report by the ICT Sectoral Commission of the Confer-
ence of Deans of Spanish Universities (CRUE) access to technologies is a reality: virtual
teaching, software license management for teaching and support for computer classrooms
for teaching are implemented in a practical way in all universities, automated management
in universities is already fully consolidated, and more than 80% of classrooms throughout
the country have an Internet connection and multimedia projector (Gémez, 2016).

Faced with the unstoppable technologizing of higher education, the limited effects on
the educational process are explained away by the lack of digital skills or institutional
policies of the universities themselves: lack of incentives and time for teachers, as well
as a very high learning curve (Sutton & DeSantis, 2016). There is also sufficient
evidence of the importance of intrinsic factors such as the teachers’ subjectivity in the
process of integrating technology in the classroom. In this sense, the teachers’ beliefs,
conceptions and approaches to the use of technologies are decisive for the success of
this process (Englund, Olofsson, & Price, 2016).

In this scenario, terms such as innovation or disruption abound in teaching plans
and are discursively associated with the use of technologies without a clear explan-
ation of how they relate or what role they play in these processes: “Many univer-
sities recognise the need to innovate, but there is no decisive leadership to tackle
the actions of change that innovation requires” (Casas & Stojanovic, 2013: 249). As
Sevillano-Garcia and Vazquez-Cano (2015) warn in a study on mobile devices in
Spanish universities, “viewing each technological breakthrough as the quintessence
of educational innovation is a mistake; other variables must also be considered,
such as existing context and culture, educational practices and relations, and the
way those involved conceive of teaching-learning processes” (107).

A recent study in the education studies of the Spanish universities concluded
that teachers perceive that digital devices can be useful and functional from a di-
dactic perspective. For instance, when they are used to conduct videoconferences,
to manage ubiquitously chats and academic forums related to the subjects, or to
encourage the participation of students in academic life. The creation and
visualization of videos is a didactic activity that mobile digital devices favor in the
current mobile and ubiquitous context of Higher Education (Vazquez-Cano, 2015).
However, this instrumental dimension is not enough to transform traditional
education the way ed-tech is capable of, by expanding this instrumental approach.

In short, despite the motivating power of technologies, the lack of clarity in the
ICT strategies and projects in higher education is an urgent challenge that must be
addressed. This article draws attention to the prevalence of the instrumental
approach to technologies and the absence of other essential dimensions linked to
neuroscientific findings.

We speak of paradoxes because, comparing the academic approach to technologies
in Spanish universities with neuroscience findings on the human mind, we discover
that behind the most powerful and relevant academic concepts (information society,
cognition and critical thinking) hide shortcomings that prevent more effective and
more integrative education (entertainment and storytelling, emotion and critical
attitude). In this context, we propose the following specific objectives:
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SO1: Determine the attention given to the areas of information and entertainment in
the Spanish university approach to educational technology.

SO2: Determine the attention given to the cognitive and emotional areas in the
Spanish university approach to educational technology.

SO3: Analyse whether critical sense is related to knowledge or attitude in the Spanish

university approach to educational technology.

With this we aim explore which areas are more present in the selected documents,
whether there is a significant disproportion between them and whether some are invisible
or are practically not considered at all, thus demonstrating the seriousness of these
deficiencies.

To organise this article, we propose three paradoxes related to informational, cognitive
and critical areas, discussed based on the available literature.

The dichotomies between information and entertainment, between motives and emotions
and between criticism and critical attitude are not presented for the defense of one option
against the other, but to emphasize the need for the integration of complementary poles
and, therefore, to draw attention to the need to cover the gaps to optimize the teaching-

learning processes.

Contextualising the three paradoxes

The inadequacy of the informational

To start, the discoveries of neuroscience on the functioning of the human brain reveal that
stories are much more effective than explicit information for motivating people (Keysers,
2011; Ramachandran, 2011; Salmon, 2008). This is assumed and applied by professionals of
persuasive communication in all fields, from advertising and marketing to politics and
business communication. Increasingly more people focus their communication strategies
on the potential of storytelling (Heath & Heath, 2007; Lehrer, 2010; Salmon, 2008).

While discourse only activates the cerebral cortex (rational brain), stories activate the
cortex by triggering the perceptive, motor and emotional systems in an integral way
through mirror neurons (Ramachandran, 2011; Rizzolatti & Sinigaglia, 2006); hence,
their motivating potential.

The paradox is that, in the academic world, the informational competence of
students is focussed almost exclusively on their ability to search for, analyse, select,
filter, contrast, organize, synthesize, use and communicate information, while
persuasive communication professionals avoid using information and focus on stor-
ies and storytelling. In short, the new generations of citizens leave the educational
environment without specific preparation for dealing with communication strategies
that are increasingly present in the environment in which they move.

The inadequacy of the cognitive

The polarization of the academic world towards the cognitive aspects could be
justified by arguing that students live a very intense emotional relationship with
the technologies outside the classroom and that the objective of the education
system is to counterbalance this by incorporating the rational, reflective dimension.
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This seemingly reasonable argument crashes headlong with the more recent
contributions of neuroscience in relation to brain functioning, especially from the
point of view of the mental processes underlying decision-making.

Today it is known that the emotional brain is essential for the correct functioning of
the rational brain: “Emotions are the foundation of everything we do, even reasoning”
(Maturana & Bloch, 1998: 137). “Certain aspects of the process of emotion and feeling
are indispensable for rationality” (Damasio, 1996: 10). “The limbic system (the
emotional brain) is the brain’s power plant” (Carter, 2002: 54). Perhaps the most radical
expression in this respect comes from Jonah Lehrer (2010): “Reason without emotion is
impotent” (idem: 26). And even more emphatically: “If it weren't for our emotions,
reason wouldn’t exist at all” (Lehrer, 2010: 13).

The forcefulness of these quotes should lead university teachers to question whether
the difficulties they encounter in obtaining rational attitudes and behaviours from
students are not largely a consequence of their inability as educational professionals to

elicit emotional responses from them.

The inadequacy of critical thinking

There is often criticism that the instrumental approach dominates the panorama of
education technology. However, this happens because it is the most comfortable
approach: Firstly because technology, being a material, specific and visible product, is
easier to evaluate than an abstract and intangible process. Secondly, because its materi-
ality becomes a result in itself: a classroom set up with screens and devices is a modern
and innovative space per se. Thirdly, because the idea persists that technologies are
neutral, and thus are subordinated to the use given to them, which puts them above
any questioning, usually associated with resistance to change or little clarity about the
specific advantages they offer beyond the initial novelty of their incorporation. As a re-
cent article in The Economist (2017) notes: “education technology (edtech) has repeated
the cycle of hype and flop, even as computers have reshaped almost every other part of
life. One reason is the conservatism of teachers and their unions. But another is that
the brain-stretching potential of edtech has remained unproven”.

From this comfortable approach “the processes of innovation through ICTs that
have been implemented in university institutions have tended to focus on the
translation of materials and tools into digital formats. That is to say, most curricu-
lar materials have been digitised without transforming the foundations of the dom-
inant educational paradigm” (Gémez, 2014: 51). In this regard, Steven Johnson
(2010) believes that innovation can only occur in an environment that facilitates
relationships between people and diverse materials that can be explored and
recombined. The university system, like the school system, is usually rigid, based
on the principles of repetition and vertical control, and against risk or error, con-
cepts outlawed from academic vocabulary. The projects to incorporate technologies
in education therefore prefer the product to the process, with the aim of efficiency
based on the transmission of contents.

Finally, Neuroscience experts implicitly highlight the shortcomings of the academic
world when they affirm that “consciousness can only be understood by studying the
unconscious processes that make it possible” (LeDoux, 1999: 32). Screens are an
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excellent opportunity to access the unconscious, a prerequisite for in-depth under-
standing (Keysers, 2011; Mlodinow, 2013; Van Praet, 2012).

Method

As we explained in the introduction, the main objective of this article is to critically analyse
the approach to educational technology in education studies in Spanish universities. We
started with three research hypotheses:

H1: Educational technology in education studies in Spain focussed on the information
field, and entertainment is barely present if not completely excluded.

H2: Educational technology in education studies in Spain is directed far more at the
cognitive than the emotional.

H3: Educational technology in education studies in Spain relates critical sense to
knowledge more than attitude.

To confirm or refute these hypotheses, we carried out a thematic content analysis
(Andreu, 2002). Two types of documents were analysed. Firstly, 50 articles and communi-
cations published in the last 5 years in the academic reference indexes that focus on the
use of technologies in the university education context. These documents had been com-
piled and analysed in an earlier research project that aimed to evaluate the scientific pro-
duction on the use of technologies in the education field (Mateus, Aran-Ramspott &
Masanet, 2017). They include scientific articles and communications about experiences
and research carried out in Spanish universities, based on self-reported initiatives such as
innovations in the integration of educational technologies. To carry out this systematic re-
view, the following inclusion criteria were used: range of years (2012—2016); publication
in the chosen indexes (Web of Science, Scopus and Google Scholar); and inclusion in its
metadata (titles, abstracts and keywords) of ed-tech related words. The result of this ana-
lysis was 50 items (42 of them belonging to scientific journals and the remaining eight to
proceedings). Secondly, we analysed 194 teaching guides for education technology sub-
jects taught in Spanish education faculties (pre-primary, primary, pedagogy and social
education). These guides are part of a previous study that analysed media education in
Spanish universities (Ferrés & Masanet, 2015). Teaching guides for university subjects are
the documents that specify the objectives, the skills the students need to acquire, the the-
oretical programme and practical activities, methodology, bibliography and teaching tech-
niques. The teaching guides are based on the principles of the convergence process for
the creation of a European Higher Education Area, which is governed by the Declaracion
de Bolonia (1999). Here we focus only on the teaching guides for education studies be-
cause it is compulsorily for these studies to include educational technology subjects, con-
sidering that the objective of these studies is to prepare teachers for their future
educational work with children and adolescents, who need to be competent for life in a
media environment.

These two types of documents are an appropriate sample for the first objective of the
article, which is to identify the actions performed in the context of educational technol-
ogy in Spanish universities. Despite these two informative products being different in
terms of origin and objectives -one is institutional and the other one comes from the
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research field-, they are the only official documents available. On the other hand, if the
results from these two informative products are similar it should confirm the validity of
the hypothesis raised.

To carry out the analysis, we first identified a series of semantic fields and terms
linked to these fields, updating those used in previous studies (Ferrés & Masanet, 2015;
Ferrés, Masanet & Marta-Lazo, 2013) (see Table 1).

These semantic fields have been created following basic guidelines developed from
neuroscience findings on the functioning of the human brain that demonstrate the
need to work with emotions, entertainment and attitudes in an educational context, as
discussed earlier.

Secondly, the word frequency in all the articles, communications and teaching guides
was determined with the software for qualitative analysis NVivo Pro. Based on these
frequencies and their distribution by semantic fields we studied each document indi-
vidually to analyse and verify the context in which these terms were expressed. Thirdly,
the results were presented quantitatively with word clouds. Finally, the analysis results
of the documents were contrasted with some of the discoveries that neuroscience has
made during the last decades in relation to decision-making processes. The critical ana-
lysis is based on three key areas: information, rationality and critical sense. In order to
do so, we used the rhetorical figure of the paradox.

Results

The paradox of information

In 2006, with the appearance of the Organic Law of Education (LOE), digital competence
became part of the prescriptive curriculum linked to the treatment of information. Digital
literacy was structured from the outset around two central poles: the technological and
the informational.

Already in 2001 the definition of digital literacy proposed by UNESCO referred to
the set of skills, knowledge and attitudes that a person needs to be able to develop
functionally within the Information Society. UNESCO followed experts who, at the end
of the last century, expressed themselves along the same lines, demanding digital liter-
acy “to enable students to understand and use information sources presented through
computers” (Gilster, 1997: 6).

Table 1 Distribution of terms by semantic fields (We searched for all words in Spanish, English,
Catalan and Galician, as well as all variations of gender and number and their respective
conjugations)

Semantic Field Terms linked to the Semantic Field

Rational know, reason, reflection, knowledge, information, comprehension, understanding,
opinion, thought, analysis, concept

Emotional emotion, feeling, motivation, attitude, desire, pleasure, empathy, taste, unconscious,
subconscious

Information / Knowledge  information, knowledge, concept, comprehension, understanding

Entertainment entertainment, free-time, leisure, fun, storytelling, story, game, gamification, simulation
Critical linked to critical thinking, critical understanding, critical analysis, critical reading, critical
knowledge interpretation

Critical linked to attitude  critical attitude, critical posture, critical behaviour, critical use, critical commitment

Source: Adapted from Ferrés & Masanet, 2015
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The academic world has readily accepted technologies as support for the Information
and Knowledge Society and as an opportunity to enhance the information competence
of citizens.

In this reductionist polarization of technology to information, it is forgotten that in
people’s daily lives, entertainment and the relationships and interactions with others are as
much or more important than the information. This is even more true for children and
young people.

The academic world is comfortable with concepts like Information Society or Knowledge

Society because they are part of its domain, its tradition:

Policy decision makers in many countries began [since 1990] adopting the rhetoric
of the information society, the knowledge society, and twenty-first century skill
requirements. The United Nations Educational, Scientific, and Cultural Organization
(UNESCO, 1999) on “Task Force on Education for the Twenty-First Century,” the
European Union’s project, 2010, on “A European Information Society for Growth and
Employment” (12010, 2007), and the “Okinawa Charter on the Global Information
Society” of the G8 world leaders (G8, 2000) all reflect the movement at all levels of
policy making (Anderson, 2008: 9)

In the same way, UNESCO’s last world education report titled Rethinking Education:

Towards a global common good? (UNESCO, 2015) states thatthe challenge becomes
how to teach learners to make sense of the vast amount of information they
encounter everyday, identify credible sources, assess the reliability and validity of
what they read, question the authenticity and accuracy of information, connect this
new knowledge with prior learning and discern its significance in relation to

information they already understand (41).

But at the same time, feels uncomfortable with the phenomenon of entertainment
because it considers it outside its interests, irrelevant in socialization processes and,
although it does not explicitly confess this, because it does feel competent to deal with it.

In the 50 articles on technological innovation analysed there are 1468 references
to terms belonging to the semantic field of information. In contrast, there are only
253 references to the semantic field of entertainment. Only 17 of the 50 articles
(34.00%) contain concepts related to entertainment, fun or leisure (a total of 49
references). These documents are linked to educational innovation, thus many of
the educators intend to innovate by linking technology strictly to the informational.
Terms related to stories and narrative (a total of 63 references) only appear in 12
of the 50 documents (24.00%), which implies that 76.00% of the authors make no
reference at all to storytelling. Finally, 28 of the 50 articles (56.00%) contain con-
cepts related to game, gamification and simulation (141 references). In this case
the percentage is higher than the previous, but it is also important to highlight
that 60 of the 141 references are included in just one document. Therefore, a sin-
gle document incorporates 42.55% of these references.

In the 194 teaching guides of technology subjects in Spanish university education facul-
ties there are 1817 references to terms linked to the semantic field of information, while
there are only 189 references to terms linked to the semantic field of entertainment. Only
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20 of the 194 teaching guides (10.31%) explicitly refer to the concepts of entertain-
ment, fun or leisure (27 references), which means that 89.69% of the teachers who
teach these subjects can be competent in the digital age without considering the
dimension of entertainment.

The case of terms related to stories and narrative in the teaching guides follows a
similar pattern to that of the articles and communications. There are only 102 refer-
ences distributed in 42 of the 194 documents (21.65%), implying that 78.35% of
authors do not include any technology teaching guidelines that reference storytelling.
Finally, the case of terms related to game, gamification and simulation is similar to
the previous ones. There are only 60 references distributed in 40 documents (20,62%).

The analysis of these documents shows that concepts such as gaming, gamifica-
tion, simulation or virtual reality that connect with the sphere of the emotional
and entertainment and that could contribute to enhance learning appear rarely,
which agrees with the results of other studies around the Spanish university in
which it is clear that the incorporation of these concepts is still in the minority
and has significant gaps (Llorens-Largo et al., 2015; Perialba, 2017).

Figure 1 illustrates the disproportion between the references to terms from the fields of
information and entertainment. As it can be seen, references to entertainment are practic-
ally non-existent, given the low number found in the entire set of documents. In short, we
speak of the informational paradox not only because this disproportion in academic atten-
tion between information and entertainment conflicts with people’s daily practices, and
particularly those of children and young people, but also because of the relevance of
persuasive and emotional strategies such storytelling presented at the beginning.
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The paradox of the cognitive

In both the analysis of the 50 documents on educational innovation using technologies
and in the 194 teaching guides of the technology-related subjects in Spanish education
faculties, we discover a polarization towards the cognitive and rational, and a signifi-
cant, if not total, marginalization of the emotional dimension.

In the 50 documents on educational innovation there are 2649 references to terms
linked to the cognitive-rational semantic field and only 245 references to terms linked
to the semantic field of emotion. There are only six explicit references to emotions,
which means that 45 of the 50 documents (90%) do not make a single direct reference
to emotions. It would seem that the aim is to innovate while totally marginalizing this
dimension, intentionally or not.

In the entire set of articles and communications there are 80 references to motiv-
ation, but there are 18 documents (36%) that do not contain a single reference to this
concept. Bearing in mind that these are texts focused on university educational
innovation through technology, this lack is alarming, since the students’ motivations
are a key aspect for learning.

In the 194 university teaching guides analysed, there are 6068 references to terms
related to the cognitive-rational semantic field and only 396 references to terms related
to the semantic field of emotion. There are only 78 direct references to emotions, and
these are distributed among 41 guides (21.13%). Therefore, there are 153 teaching
guides (78.87%) in which there is not a single reference to concepts related to
emotions.

Regarding motivation, in the set of guides there are 33 references to motivation, but
there are 169 documents (87.11%) that do not make a single reference to this concept.
Being teaching guides for technology subjects, this absence is worrying, since almost
90% of the guides do not make any reference to the students’ motivations, a key aspect
in the educational process.

Figure 2 confirms that the cognitive-rational field goes far beyond the emotional in
the number of mentions. As the word cloud shows, the terms from the semantic field
of emotion are barely visible.

The paradox of criticism

A further step in our research was aimed at detecting which conception of critical sense
underlies the documents analysed. To achieve this, we analysed contextually with which
noun the adjective “critical” was associated in each case. We were primarily interested in
detecting whether the critical sense was related to the cognitive or the emotional. In other
words, with thought or attitude.

In some cases the associated terms are ambiguous from this point of view. For
example, when we talk about critical capacity, critical perspective, critical sense, critical
awareness, and critical factors, among others. Or simply when critical is used as a
noun: criticism, critics. In other cases the term is associated with concepts that are
clearly cognitive: critical analysis, critical view, critical reading, critical understanding,
critical reflection, critical evaluation, critical look, critical approach, and, above all,
critical thinking. Finally, some associations can be related to the emotional: critical

attitude, critical commitment, critical posture, critical use.
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Of the 50 documents dealing with education technology innovation only 23 in-
clude the concept of critical (46%), and in these there are only 55 references to
critical. Of these 55 references, most are associated with terms from the cognitive
field and very few with the emotional field. For example, there is much talk about
critical thinking or analysis (8 references) while there is not a single reference to
“critical attitude”.

On the other hand, in 52 of the 194 teaching guides (26.80%) there is no reference to
critical. And in the 142 guides (73.20%) where references do appear (a total of 613
references) these are polarized towards the cognitive field. If we combine the three
most-used terms of the cognitive field (critical analysis, critical incorporation and crit-
ical vision) we obtain a total of 170 references. However, combining the three most-
used terms in the emotional field (critical attitude, critical posture and critical use) we
only obtain 37 references.

In Fig. 3 we can see the disproportion between the terms associated with critical.
As in the previous clouds, we are working with articles, communications and
teaching guides.

This lack is particularly serious in the light of statements by neuroscience experts:
“Emotions create a fury of activity dedicated to a single goal. Thoughts, unless they
activate the emotional mechanisms, do not do this” (LeDoux, 1999: 337).

Thoughts and knowledge do not motivate if they do not turn into feelings. Knowing
that you are going to die 1 day does not impel you to review your life and your value
system. You only do this when you have an accident or when a loved one dies; that is,
when knowledge is accompanied by feelings.
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Neurobiologist Donald Calne states that “the essential difference between reason and
emotion is that while emotion leads to action, reason leads to drawing conclusions”
(quoted by Roberts, 2005: 42). If we intend to achieve the transformation of the
students, e critical thinking, critical understanding, critical reading or critical analysis
should be just a step. The main objective of education should be a critical attitude,
understanding attitude as a drive, an impulse, a willingness to act.

Of course, there can be no critical attitude without critical thinking, but critical
thinking is insufficient if education is intended to enhance the personal autonomy and
social commitment of citizens.

As already stated, in the set of 50 documents on educational innovation the concept
of critical is referenced 55 times; however, in these references, self-criticism is referred
to only twice. Similarly, in the set of 194 teaching guides the term critical appears 613
times, and only 16 of these refer to self-criticism.

These data reveal another significant lack in Spanish university education. If criticism
is almost always only heterocritical (we must learn to criticize messages, products,
information, and news, among others), it is because knowledge does not include self-
knowledge. No account is taken of the great challenge already proposed by the Ancient
Greek aphorism of the Delphic oracle considered the principle of wisdom: “know
thyself.” In the Information and Knowledge Society, no attention is given to informa-
tion and knowledge about oneself.

Every effort is made to take advantage of the screens as windows, as an opportunity
to access the external reality, to accumulate information and knowledge about the
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world, and hardly any effort is made to take advantage of the possibilities of the screens
as mirrors, as an opportunity to find yourself, and especially as an opportunity to access
your own unconscious, the dark side of yourself, the most latent contradictions.

Discussion

Two conclusions emerge from the considerations made so far: it is necessary to include
new contents in the educational treatment of technologies, and it is necessary to
change the point of view from which contents are treated.

Concerning the new contents, as we indicated at the beginning of the article, the de-
velopment of personal autonomy and social commitment requires, in addition to the
mastery of technology, the knowledge and capacity to manage the mental processes of
the people who use these technologies. It is not possible to use the technologies to their
full potential without a deep knowledge of the mechanisms that govern the minds of
those who interact with them.

The knowledge and capacity to manage emotions in their cognitive dimension and
from their motivating potential (Damasio, 1996, 2005; LeDoux, 1999) are essential for
ensuring both the effectiveness of educational communication and facilitating under-
standing of the socializing and educational force that screens have, even when this is
not their objective or their intention (Ferrés, 2014; Bueno, 2017; Mora, 2013).

The knowledge and capacity to manage mirror neurons, one of the most transcendental
discoveries of neuroscience during the last decades (Keysers, 2011; Ramachandran, 2011;
Rizzolatti & Sinigaglia, 2006), are essential for understanding the processes of teaching by
imitation or models, the processes of empathy and the socialization strategies of stories,
through identification and projection mechanisms.

Still in relation to the incorporation of new content, together with the actual information,
we need to pay attention to the field of entertainment and particularly to storytelling, both
so that the students understand how they are socialized through media stories and so that
teachers can take full advantage of educational communication by incorporating these
resources.

Concerning the need to change the point of view, in education it is necessary to take
a step towards emphasizing attitudes more than knowledge. In other words, we should
approach thoughts and knowledge only as a preliminary step towards attitudes. There
is often talk of the need to turn information into knowledge. In fact, it is necessary to
go one step further and add the requirement of turning knowledge into attitudes.

We conclude by saying that the reflections and contributions that have been made here
are largely the result of the research that the authors of the article have carried out in re-
cent years in the media education field (Mateus, Aran-Ramspott & Masanet, 2017; Ferrés
& Masanet, 2015; Ferrés, Masanet & Marta-Lazo, 2013.; Ferrés & Masanet, 2017).

Limitations and further research

In this article, we have focused only on teaching guides and published work in the last
years corresponding to education studies, therefore its results cannot be generalized to
all higher education. Perhaps the polarization in the cognitive, the rational and the in-
formative is not exclusive of the subjects or academic fields linked to technology
exclusively, but a tendency of education in general. It would have to be confirmed in
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later investigations. Likewise, future work must integrate qualitative methodologies that
allow a better understanding of the subjective view of the teachers who use educational
technologies.
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