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ABSTRACT
The use of ICT resources in the teaching and learning process, as well as in the field of
educational research, requires positive attitudes from all higher education teachers. Therefore,
the purposes of this study are: (1) to measure both the level of attitude of teachers towards
technology related to the teaching and learning process and the level of attitude towards
technology related to research in both genders; and (2) to know if there are differences in the
attitudes of teachers according to their gender. For this, an ex post facto design with 867 higher
education teachers from the Spanish territory was used. An instrument created by RomeroMartínez et al. (2020) was composed of a total of 18 items, classified into three dimensions:
affective, cognitive and behavioural attitudes towards technology in the teaching and learning
process; affective attitudes towards technology in educational research; and cognitive attitudes
towards technology in educational research. In general, the results showed that the teachers
perceived a very good attitude towards technology (3.9/5), being higher in the male gender.
Specifically, significant differences were found between both genders in the global attitude
towards technology, as well as in the affective attitudes dimension towards ICT research. The
conclusions derived from this study can help to develop training actions focused on improving
the most unfavourable attitudes of each gender.
Keywords: diagnosis; gender; teachers; measurement; technology

Preface
In the current context, the technological revolution has given rise to a digitalised society,
characterised by continuous changes. This factor is manifested in a constant state of evolution
and development that includes different areas of reality, such as education. In this sense, the
Information and Communication Technologies (ICT) have become an instrument to transform
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the pedagogical and methodological praxis of the formative processes. Despite this, these
advances are not always accompanied by educational policies that take advantage of
technological equipment or specific training for teachers. Because of this, it is necessary that
teachers must be trained and improve their digital pedagogical skills in order to correctly use
technologies in their educational work (Guillén-Gámez and Mayorga-Fernández, 2020a;
Spiteri and Chang, 2020).
In this sense, despite the transformations in innovation and methodologies that technological
revolution has brought about in the field of higher education, studies such as that of Mirete et
al. (2020) confirm that teachers who start from a traditional approach to the training process
have a negative view of the use of technologies for such work. In contrast to this situation,
works such as Pacheco et al. (2015) highlight the positive impact that the implementation of
ICT has on student learning. Linked to this, some studies have focused specifically on the
academic performance of students, allowing them to measure how the application of ICT
affects them (Gómez-García et al., 2020; Guillén-Gámez et al., 2018). In contrast, research that
has analysed teachers’ attitudes towards ICT at university level continues to be a minority
(Arango et al., 2020; Guillén-Gámez and Mayorga-Fernández, 2020b; Mirete et al., 2020).
Nevertheless, this represents a key area of study. The possibilities that are generated in the
educational context by the full evolution and continuous development of the technological
means, at the level of resources and tools, are exponentially high. Nevertheless, if teachers
show reticence or negative attitudes towards them, their integration will be affected. In contrast,
a greater predisposition and positive attitude towards their incorporation are related to more
effective use of ICT in the educational process (Casillas et al., 2020; Fernández-Batanero and
Torres-González, 2015).
Considering the premise stated above, the purpose of this study is to analyse the attitudes
towards ICT of university teachers regarding the teaching-learning process and research,
specifically considering the gender variable.

Theoretical framework
Approach to the concept of attitude towards ICT and its structure
When we talk about attitudes, we are referring to an intangible reality that manifests itself
through people's thoughts, acts, beliefs, or words. These are the elements that guide people’s
behavior and actions, the result of the emotional (feelings) and cognitive (thoughts) analysis
they make of reality. Therefore, they come from the world of ideas and are materialised in
different areas of the subject's behaviour (dimensions), which makes it difficult to evaluate
them all at once (Ankiewicz, 2019). Another conception of attitudes alludes to the subjective
response of the individual (with positive or negative polarity) concerning the valuation of some
object or belief (Kumar and Ratnakar, 2016).
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Referring to the educational field, the attitudes of the teaching staff will influence the decisionmaking of the teaching-learning processes. In this sense, a negative vision or assessment of
ICT will become an obstacle or barrier to its inclusion as a teaching strategy or training
resource. Because of this, the positive attitude of university teachers is key to incorporating
technologies in the training context if we want a technological transformation that allows
innovation and methodological change (Arango et al., 2020).
However, when talking about attitudes towards ICT, we do not find a univocal interpretation,
but different proposals of categories according to the researchers who have been approaching
them. Due to the multifaceted vision from which attitudes towards ICT are worked, the study
by Cai et al. (2017) stands out, differentiating between the emotional factor linked to the use
of ICT; personal interest and subjective satisfaction when using the technologies; beliefs
regarding how ICT influences society and its usefulness; or the perception of effectiveness
regarding its positive implementation.
The multiple options regarding the dimensions that can be considered in attitudes have led to
a debate among specialists and the proliferation and identification of different categories
(Ankiewicz, 2019; Rosen et al., 2016). Among the different proposals, we adhere to the one
shaped by the affective, cognitive and behavioural dimensions (Maio et al., 2018). Concerning
affective attitudes, they are linked to the emotional factor (feelings and emotions) that influence
the actions and reactions of the person, providing them a subjective perception that will
condition behaviour and the way they act in the face of the different situations and events that
they face (Zhang et al, 2020). On the other hand, cognitive attitudes are generated around the
beliefs and values that each person assumes according to the learning that has been acquired
during their experiences and that will determine both future actions and the (re)construction of
our ideas and thoughts (Elliot and Wilmes, 2013; González-Sanmamed et al., 2017). Finally,
behavioural attitudes are linked to the behaviour and intention that is generated in a subject
before a certain situation that conditions the way of acting (Ursavas et al., 2015).
Attitudes towards ICT: related studies
Attitudes towards technology have gained relevance as an area of scientific research in recent
years. Evidence of this is provided by the work of Mirete et al. (2020), which measures
attitudes, knowledge, and use of ICT and its relationship with the transmission of information
and the construction of knowledge; that of Arango et al. (2020), which evaluates the influence
of attitudes, training, and level of technological literacy on the incorporation of ICT in higher
education; or that of Prasojo et al. (2019) that analyses the attitudes and perceptions of teachers
regarding the integration of ICT in schools in rural areas of Indonesia. However, these studies
do not specifically address the affective, cognitive, and behavioral dimensions that shape
attitudes.
A situation that is considered in the work of Guillén-Gámez and Mayorga-Fernández (2020b)
was represented by the three dimensions which obtained an average score by university
teachers, where the cognitive one showed the highest score, and the behavioral one, the lowest.
Other studies that have considered said dimensions, but having differed regarding the results,
have been those of Judi et al. (2016) and Abdullah et al. (2015). In both the affective dimension
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showed the lowest score, having a better consideration than cognitive and behavioural
dimensions regarding the use and integration of ICT by teachers. In contrast, Wahyuni's (2018)
work emphasises that affective attitudes are the ones most related to the use of technologies
and the level of digital competence in teachers.
In addition to studies that contemplate these dimensions, scientific production around factors
that can promote a positive attitude towards ICT in university teachers has proliferated. Thus,
the study by Alvarado et al. (2020) analyses the attitudes towards ICT of 56 Ecuadorian
teachers from a qualitative perspective, reflecting that technological endowment and specific
training in digital competence are key aspects for a more positive vision of the integration of
technologies in educational processes. For its part, the work of Guillén-Gámez and MayorgaFernández (2020a) found significant differences between the attitudes towards ICT of
university teachers and graduate students, the latter obtaining a better consideration. Also
noteworthy is the research of Olafare et al. (2018) and Semerci and Aydin (2018), where
teachers with less work experience had more positive attitudes towards the integration of ICT
than teachers with more extensive experience. Finally, linked to our proposal, we highlight the
work of Onasanya et al. (2010), who found that gender did not lead to significant differences
in the attitudes of 150 university teachers regarding the integration of ICT in the training
process.
Despite this, there is still a need for more research on attitudes towards ICT. In this study, we
will place the main focus on analysing the influence of affective, cognitive, and behavioural
attitudes towards ICT of university teachers concerning the teaching-learning processes and
research work, having gender as a study variable. Together with this, we will know if there are
significant differences in attitudes according to the gender variable.

Method
Design and participants. A non-experimental design was used through surveys during the
2018/2019 academic year, to collect university faculties’ self-perception of their attitudes
towards ICT. The sample was of 867 teachers of higher education from the Spanish educational
system. Specifically, 47.9% were women (n= 415) with a mean age of 46.56 years, while 52.1%
of the sample were men with a mean age of 48.47 years.
Instrument. To measure attitudes towards ICT, we used the questionnaire of Attitudes towards
Technology for Teaching and Research CAT-EI, elaborated by Romero-Martínez et al. It is
composed of a total of 18 items organised into three factors. Factor 1 (ACC-E) is made up of
the items developed for measuring the behavioural and affective dimensions related to the use
of ICT for teaching, with a total of 9 items. Factor 2 (A-I) refers to the affective dimension,
related to the use of technology for research, with a total of 5 items. Finally, factor 3 (C-I)
consists of 4 items corresponding to the cognitive dimension, related to the use of ICT for
research. Factor 2 was written in the opposite way in the original instrument. For this study, it
was translated into positive terms so that the three dimensions would have the same polarity.
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The instrument used indicated correct psychometric properties. Regarding the reliability of the
instrument, the authors found Cronbach's Alpha coefficients with values ranging from 0.71 to
0.93, which indicated good reliability of the instrument. Table 1 shows the coefficients for each
dimension of the instrument, as well as the coefficients for the overall assessment.

Table 1. Instrument reliability (95% confidence intervals)
Scala

ACC-E

A-I

C-I

CAT-EI

Cronbach's Alpha

.929

.700

.706

.872

Regarding the validity of the instrument, confirmatory factor analysis (CFA) was performed to
confirm the proposed three-dimensional structure found by exploratory factor analysis (EFTA).
The adjustment indexes found showed that the model correctly fits the required values,
confirming a three-dimensional structure. Table 2 shows the coefficients found in each CFA
statistic.
Table 2. Adjustment index of CFA
SB χ2

df

p

CFI

TLI

NFI

GFI

RMSEA

90% CI

302.38

116

<.001

.978

.974

.947

.971

.040

[.040-.054]

Procedure. Data collection was carried out through online surveys using Google forms. The
questionnaire was sent by email to a total of 12,538 teachers, of which, as indicated above, a
total of 867 completed the questionnaire. At the beginning of the questionnaire, the objective
of the research was underlined, guaranteeing the privacy of the participants as the surveys are
anonymous.

Results
This part was divided into four sections, one for each dimension of the instrument, as well as
one for the overall attitude. Each section contained two types of analysis: first, teacher attitudes
were analysed and compared descriptively for each of the items, and then the most appropriate
statistic (non-parametric) was used for independent sample comparison (Mann-Whitney).
Affective, cognitive and behavioural attitudes for teaching
Table 3 shows the attitudes of teachers towards affective, cognitive, and behavioural aspects
of teaching with ICT. It can be seen that the most valued item is “I think that ICT is important
in the teaching-learning process and should be worked on in a transversal way”, both for the
female gender (M= 4.27) and the male gender (M=4.28), with practically equal values. This
level is really good, taking into consideration the five-point Likert scale, and is very much
substantiated by other beliefs of teachers such as, for example, “I am attracted to knowing new
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ICT tools that I can use in the classroom”, with equal averages in both genders (M= 3.94), or
“ICT is part of my daily life in the classroom”, being slightly higher in the female gender (3.85).
On the side of the items with less valuation, although with positive attitudes as well, we found
the item “ICT plays an important role in planning my teaching”, being slightly higher for the
male gender (M= 3.29). In general, the attitude of the teachers is very positive for both genders,
slightly superior for the male gender (M= 3.75) with only a couple of tenths of a percent
difference with respect to the female gender (M= 3.71).

Table 3. Descriptive results of factor 1 comparing by gender
Item

Female

ICT plays an important role in the planning of my teaching
My way of interacting with students is enhanced by my use of ICT with them
ICT is part of my daily life in the classroom
I like that my methodology is based on the transversal use of ICT
In my classes, I encourage my students to use ICT
I believe that ICT is helping me to have a more innovative teaching and evaluation
methodology
I believe that ICT is important in the teaching-learning process and should be
worked on in a transversal way
I am attracted to new ICT tools that I can use in the classroom
I feel confident when I use ICT in the classroom
Total factor 1

3.25
3.81
3.85
3.35
3.62

Sd.
1.19
1.14
1.24
1.22
1.17

3.29
3.87
3.75
3.45
3.71

Sd.
1.22
1.14
1.23
1.16
1.17

3.55

1.20

3.53

1.16

4.27

0.85

4.28

0.89

3.94
3.70
3.71

1.08
1.14
0.90

3.94
3.91
3.75

1.11
1.09
0.91

Male

The normality of the data obtained was calculated with the Kolmogorov-Smirnov statistician
when working with a large sample. The values obtained in this test on factor 1 were lower than
0.05 (KS= 0.081; sig. = 0.001), so the normality of the data was rejected. Therefore, the MannWhitney test was used, which compares the average ranges of two independent samples. No
statistically significant differences were found in the affective, cognitive, and behavioural
attitudes towards technology in the field of teaching by teachers, once both genders were
compared, therefore, the null hypothesis was accepted (U= 86117.000; Z= -1.009; sig. < 0.05).
Affective attitudes related to the use of technology for research
In general, the affective attitudes of teachers regarding technology in the field of research are
positive and good (see table 4), being slightly higher in male teachers (M= 3.65) compared to
female teachers (M= 3.35). Specifically, it is observed that the item with the most positive
evaluation is “I like using computer programs for data processing when I carry out research”,
both for the female gender (M= 3.74) and the male gender (M= 4.10), the latter being slightly
higher. On the other hand, the least valued items, with the consequent lower attitude on the part
of the faculty, are two: “I like dedicating part of my time to disseminating research activities
through social networks”, where the female faculty obtains a lower average (M= 2.99)
compared to the male (M= 3.25); and “I am happy to have to update my academic profile on
the Internet”, is less valued by the female faculty (M= 2.80) than by the male (M= 3.08).
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Table 4. Descriptive results of factor 2 comparing by gender
Item

Female

Male

Sd.
I like dedicating part of my time to disseminating research activities through social
networks
I am happy to have to update my academic profile on the Internet
I like to access databases and web browsers
I like having to use software for data processing when I do research
I like to use an ICT-based methodology for research
Total factor 2

Sd.

2.99

1.31

3.25

1.40

2.80
3.68
3.74
3.54
3.35

1.35
1.30
1.32
1.32
0.91

3.08
3.99
4.10
3.80
3.65

1.40
1.16
1.20
1.28
0.84

In the normality test, the Kolmogorov-Smirnov statistician rejected the assumption of
normality (KS= 0.061; sig. = 0.001). Significant differences were found in affective attitudes
towards ICT research between both genders (U= 73163,500; Z= -4,791; sig. < 0.05), so the
null hypothesis was rejected. The effect size is only calculated if the significance level is less
than 0.05, being calculated with Eta squared (η2), where a value of 0.01 is a small effect size,
a value of 0.06 is a medium effect, and a value greater than 0.14 is a large effect. For this factor,
the effect size found was between small and medium (η2 = 0.03).
Cognitive attitudes related to the use of technology for research
Finally, in table 5 we observe the cognitive attitudes of teachers about technology for research.
In general, teachers perceive satisfactory and positive attitudes, being slightly higher in male
teachers (M= 4.32) than in female teachers (M= 4.28). Specifically, it is observed that the
highest valued item, and therefore that one which showed more positive attitudes by teachers,
is “I believe that accessing the Internet favours the interconnection between the scientific
community and the updating of knowledge”, obtaining very similar values in both genders,
although slightly higher in the male (M= 4.52). The item with the lowest evaluation by the
teaching staff, although the item continues to maintain satisfactory and positive attitudes, is “I
think that ICT allows me to disseminate the results of my research more quickly”, where we
can observe the importance of the teaching staff for communicating and sharing the articles
and books published with other authors in the scientific community.
Table 5. Descriptive results of factor 3 comparing by gender
Item

Female

Male

Sd.
I believe that access to the Internet favours the interconnection between the
scientific community and the updating of knowledge
I believe that access to the Internet gives me the opportunity to learn about new
resources that facilitate my work as a researcher
I believe that the use of data processing software in my research work is important
I believe that ICT allows me to disseminate the results of my research more quickly
Total factor 3

Sd.

4.49

0.75

4.52

0.75

4.32

0.87

4.37

0.84

4.24
4.07
4.28

0.99
1.04
0.67

4.30
4.10
4.32

0.99
1.04
0.67

In the normality test, the Kolmogorov-Smirnov statistician rejected the assumption of
normality (KS= 0.149; sig. = 0.001). No significant differences were found in affective
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attitudes towards ICT research between both genders (U= 86939,500; Z= -1,088; sig. > 0.05),
so the null hypothesis was accepted.
Global attitudes towards technology for teaching and research
Figure 1 shows the average obtained in the global attitude towards technology for teaching and
research for both genders. It can be seen that male teachers perceive having a slightly more
positive and superior attitude (M= 3.91) than female teachers (M= 3.79). The KolmogorovSmirnov test rejected the assumption of normality (KS= 0.036; sig. = 0.012). Significant
differences were found in overall attitudes towards ICT between both genders (U= 73716,000;
Z= -3,314; ff. < 0.05), so the null hypothesis was rejected. The size of the effect found was
large (η2 = 0.232).

Figure 1. Global attitude towards ICT as a function of gender

Conclusions
The teacher is the key element in any process of pedagogical innovation. The success of any
change process in the classroom depends largely on the attitude with which teachers approach
it (Hargreaves and Shirley, 2012). The implementation of educational technology at university
level is urgent (Cabero and Ruiz-Palmero, 2018). The study that we present allows us to affirm
that, in general terms, Spanish university teachers have a positive attitude towards ICT. Despite
the fact that small differences have been found according to gender, we can affirm that men
and women present very similar levels of acceptance in comparative terms. This is common other works (Herrada et al., 2018; Sánchez-Rivas et al., 2016) have concluded that the digital
gender gap does not affect the attitudes of teachers.
Considering the different areas of our study, we can draw conclusions regarding the two main
activities of university teachers in Spain: teaching and research.
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With respect to teaching, the answers provided by the teaching staff show that ICT is perceived
as a valuable educational resource. Most of the teachers incorporate it in their classes on a
regular basis and consider it necessary to update their knowledge about digital tools. Moreover,
they understand that the incorporation of ICT is not an innovation process associated with
subjects related to computing or communication; they understand it as a transversal process
that links all subjects equally. This leads us to conclude that Spanish university teachers
understand educational technology as a means, and not as an end in itself, in relation to the
performance of their teaching duties.
Teaching planning is perhaps one of the most complex aspects of teaching work. Bozu and
Manolescu (2010) note that university faculty recognize training needs around teaching
planning. In many cases, it is more of a reflexive process than a technical one. We associate
with this circumstance the fact that teachers place little value on the importance of ICT in the
planning of their classes.
In relation to their role as researchers, university teachers greatly appreciate the support that
the use of software for data processing and statistical inference provides. This type of resource
greatly facilitates the research process, which explains the positive attitude towards its use.
However, in the opposite sense, faculty understand that the dissemination of their articles and
reports in social networks is an added workload, which many scientific publications and events
impose in order to expand their impact. This reality corresponds to the low attitudinal levels
detected in relation to the updating of academic profiles on the Internet and the dissemination
of research results on social networks.
In short, Spanish university teachers have a positive attitude towards the incorporation of ICT
in teaching and research. This puts the university in a good position to face processes of
methodological renewal that have educational technology as a cross-cutting theme and a
mediator of innovation.
As can be seen from the work of Salazar and Álvarez-Gil (2020), innovation and creativity
applied to teaching play a fundamental role in aspects such as student satisfaction or the
improvement of dropout rates from degrees. The analysis of the relationship between the
attitude of the teaching staff and these two variables constitutes an interesting line for future
research.
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