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a b s t r a c t
Current research examines the need for design and validation of a unifactorial scale to measure attitudes
of university teachers with regard to ICT. The main goal of this study is to achieve a simple scale, composed of a single factor contributing a clearly reliable measure with acceptable content and factorial
validity. A case study is presented, which has been developed with the teaching staff of the University
of Salamanca (Spain). In this case study, an expert content validation was done at a ﬁrst stage. After that,
an attitude scale regarding the usage of ICT in teaching was applied with a representative sample of
teachers (N = 2329; n = 161). An individual analysis of the items was made with the obtained results
and then a Cronbach’s alpha based reliability test was carried out to show the internal consistency of
the survey. Finally, an exploratory and conﬁrmatory factor analysis was applied to prove its structural
soundness and unifactoriality. The main conclusion of this paper is to offer to the scientiﬁc community
a tool with adequate psychometric properties that gives added pedagogical value to the introduction
of ICT in higher education teaching.
Ó 2013 Elsevier Ltd. All rights reserved.

1. Introduction
In recent years, different national and international organisations have carried out various programmes in a search for innovation and teaching improvement; for example the Bologna Process
on an international level, or, on a national level, the Spanish 2.0
School Project (Muñoz, Nieto, Mendez, & Morillejo, 2011; Saarinen,
2005).
Information and Communication Technologies (ICTs) have a
recognised potential for learning support, social construction of
knowledge and development of autonomous learning skills and
competences (Area Moreira, 2010a; García-Peñalvo & García
Carrasco, 2002; García-Valcarcel & Tejedor Tejedor, 2011; Gros,
2006; Verhoeven, Heerwegh, & De Wit, 2010). For this reason,
ICT have always been directly or indirectly present in all
government measures taken in education.
When referring to ICT, we include in the same concept any type
of technology used to create, store, exchange and process
information in all its forms, such as data, voice conversations, ﬁxed
or moving images, multimedia presentations, and even
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transmission media which have not yet been invented (Tello Díaz
& Aguaded Gómez, 2009).
We are currently facing a social reality in which, due to technological progress, the world is interconnected and everything can be
located, exhibited, exchanged, transferred, received, bought, or
sold independently of where we are (De Pablos, 2010); that is
why higher education institutions must adapt to these changes,
in order to face the new education demands of the information
society. Universities, and especially university teachers, have a
responsibility to contribute, by means of innovative teaching practise, to the education of individuals and to provide them with the
competences they need to be able to join and participate without
difﬁculty in the reality they will experience (González Mariño,
2008).
Based on this, in accordance with UNESCO recommendations
resulting from the 2009 World Conference on Higher Education,
and in order to provide solid competences for the world of today
and tomorrow, and to contribute to citizenship education on ethical principles and who are committed to constructing peace and
defending human rights and democratic values, we can conﬁrm
that the transformation of higher education is a reality in most
countries (Tedesco, 2007).
ICT have become the transversal axis of all training actions in
which they almost always have three functions: they are an instrument in learning processes, a tool for information processing and
implicit learning content (Majó i Cruzate & Marqués, 2002).
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However, follow-up and evaluation studies carried out in recent
years show that, despite the fact that the majority of developed
countries have made signiﬁcant efforts to incorporate ICT in their
education systems, the results are not what they had hoped for
(Area Moreira, 2008; Pifarré, Sanuy, Vendrell, & Gòdia, 2009; Sigalés, Mominó, Meneses, & Badia, 2009; Stromquist, 2009).
Given this situation, it is reasonable that a number of doubts
have arisen as to whether these measures were more bureaucratic
in nature rather than aimed at innovation in education. There exists a possibility, therefore, that teachers may be using ICT for reasons that have nothing to do with education.
Incorporating technologies into teaching is conditioned by what
teachers think and by what expectations they have regarding the
use of these resources (García-Peñalvo & García-Carrasco, 2005).
Their attitude is an essential factor for the productive inclusion
of ICT in training contexts (Sáez López, 2010). So, we consider attitudes towards ICT integration to be an essential factor for inclusion
of the latter in university methodologies.
By attitude, we mean a predisposition to act in a particular way
on the basis of incidence of cognitive, affective and behavioural
components, in such a way that each element is predisposed to
inﬂuence the other two (Albarracin, Johnson, & Zanna, 2005; Erwin,
2001; Jariot García & Montané Capdevila, 2009).
In this ﬁeld in recent years there have been many studies related to the measuring of teacher attitudes towards integration
of ICT in their everyday teaching activities (Cavas, Cavas, Karaoglan, & Kisla, 2009; Richter, Naumann, & Groeben, 2000; Teo &
Noyes, 2011). Thus, if we focus on the university environment,
the main research lines show that there is real ICT integration in
education, but that it is only weakly coupled to the teaching–learning processes and methodologies (Baelo & Cantón, 2010; Pifarré
et al., 2009).
To guarantee the reliability and validity of these implicit measures of attitudes (Fazio & Olson, 2003), a great deal of research
is being carried out, both in Spain and in other countries, to study
the psychometric properties of the measuring tools designed for
this purpose (Cavas et al., 2009; Lan, 2012; Leng, 2011; Richter
et al., 2000; Tejedor, García-Valcarcel, & Prada, 2009). Generally
speaking, the reliability analyses carried out in the reports mentioned above show scales with good internal consistency indices.
However, with regard to analysis of scale factorial validity, some
of the studies only consider theoretical factors based on an intensive analysis of the state of the art (Leng, 2011). On the other hand,
some studies involving an empirical analysis of the survey factorial
validity, extract exploratory factor analysis factors without corroborating these with the conﬁrmatory factor analysis (Cavas et al.,
2009). Finally, other contributions applying conﬁrmatory analysis
propose multifactorial models obtaining goodness of ﬁt values that
are not very acceptable in some indices (Lan, 2012; Richter et al.,
2000).
Therefore, based on the context described here, this paper
examines the need for design and validation of a unifactorial scale
to measure attitudes of university teachers with regard to ICT. The
aim of the study, then, is to obtain a simple scale, composed of a
single factor contributing a clearly reliable measure with acceptable content and factorial validity. Taking as a reference the pilot
study developed with the teaching staff of the University of Salamanca, it is intended to generalise that scale to the whole of the faculty of the Spanish universities.
Next, we shall consider a non-experimental methodology
where, based on a representative sample of the population, we
shall test the resulting tool’s psychometric properties after an expert validation process. After describing methodological aspects,
we shall go onto present the results obtained in the reliability
and factorial validity tests. Finally, these results will be discussed
and evaluated.

2. Methodology
The research methodology is designed directly from the aim of
the study. It is carried out by means of a controlled, empirical and
objective systematic process and its ultimate aim is to contribute
acceptable explanations for the educational phenomena being
studied. In this regard, the research adapts to current methodological proposals in research in education (Green, Calimy, & Elmore,
2006).
2.1. Design
The starting point for this study is a correlational descriptivetype research design based on survey studies (Kerlinger & Lee,
2002). In this case, the methodologies are ex post-facto, because
no treatment is applied to what is being studied and the relations
between variables, observed in their natural context, are simply
analysed. The choice of this particular methodology is a direct consequence of the general research aim; it is not a question of investigating intentional changes but one of determining or explaining a
situation which is unknown to us at the outset. It is hypothesised
that it is possible to obtain a single factor scale for attitudes of
teachers towards ICT.
2.2. Tool
Based on earlier theoretical studies (Margaryan, Littlejohn, &
Vojt, 2011; Sevindik, 2011; Shih, Chu, Hwang, & Kinshuk, 2011),
a list of possible propositions to be introduced on our scale was
drawn up; the scale was based on a Likert format (Likert, 1974;
Morales Vallejo, Urosa, & Blanco, 2003) with ﬁve answer options:
Completely disagree (1), Disagree (2) Neither agree nor disagree
(3), Agree (4) Completely agree (5). The number of possible questions is 23. All questions are designed in an afﬁrmative way to
facilitate their understanding.
It has been shown that surveys based on scales are the most
widely used technique for gathering data to measure (Hernández
Pina, 2009). This is because it is the most studied, reasoned and
contrasted method (Morales Vallejo, 2000; Rodríguez Conde, Olmos Migueláñez, & Martínez Abad, 2012; Tejedor et al., 2009).
Empirical evidence contributes solid support to the predictive
value of self-reporting in the ﬁeld of Social Sciences (Lent, 1994;
Robbins et al., 2004; Rottinghaus, Larson, & Borgen, 2003; Valentine, Dubois, & Cooper, 2004). On the other hand, we must not forget that we are dealing with an evaluation scale of self-perceived
attitudes towards the inclusion of ICTs in university teaching
methodologies.
Despite the validity and consistency of the self-perception measures has been corroborated in many studies (Bandura & Locke,
2003; Eastman & Marzillier, 1984; Vancouver, 2005), it is proposed
an implicit measure of attitudes scale (Fazio & Olson, 2003), which
presents its own peculiarities. Several authors (Gardner, 1975;
Schibeci, 1988) agree on pointing out that the lack of accuracy of
the deﬁnition of the measured attitudinal object causes an important methodological lack in the researches based on the attitude
evaluation. In that way, some evidences indicate that the design
of unifactorial scales is more suitable (Manassero Mas & Vázquez
Alonso, 2001).
2.2.1. Content validation
Before applying the survey to the sample, it was decided to carry out a content validation process for which two experts were selected from each of the ﬁve knowledge ﬁelds in the University of
Salamanca: Arts and Humanities, Sciences, Health Sciences, Social
Sciences and Engineering and Architecture.
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Table 1
Original scale for teachers’ attitude toward use of ICT (Hernández-Ramos, Martínez-Abad, García-Peñalvo, García-Herrera, & Rodríguez-Conde, 2012).
University teacher attitude scale towards the use of ICT
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

ICT in university teaching implies the development of student competences
The performance of my classes is higher due to the use of ICT
New methodological possibilities arise in my classes due to the incorporation of ICT
Due to the incorporation of ICT in my teaching, my students are more motivated to work at my subject
Using ICT for the administration tasks involved in my subject (class lists, evaluation, etc.) has been a signiﬁcant improvement
ICT result in a higher education with a greater degree of interdisciplinarity
Using technology in my classes improves student evaluation
ICT facilitate university teacher research
ICT improve and facilitate teacher–student communication
ICT save the teacher repeating work
Education should be mainly based on student learning needs
The incorporation of ICT may create anxiety
The use of ICT in the classroom may distract us from the main learning objectives
In university education teachers should provide students with skills for lifelong personal and professional development
ICT may become a distraction when teachers are preparing classes, and result in them focussing more on the means than the ﬁnal aim
The use of technology in the classroom facilitates teaching for university teachers
University teachers are trained for correct incorporation of ICT
Use of ICT in teaching implies professional ongoing training and actualisation for teachers
Students evaluate my teaching more positively if I use ICT
I consider myself capable of correctly incorporating ICT in my teaching
University teachers have training opportunities for the integration of ICT in their daily teaching
Teachers should know how to ﬁnd information about their subject on the Internet
The possibilities offered by ICT compensates for the large amount of time spent in training

The ten experts were asked to complete an online questionnaire
using Google Docs, and to evaluate each of the questions proposed
by awarding them a score of 1–5 for validity, clarity and relevance.
They were also asked to indicate any formulation error and to
make any improvements they considered necessary. The questionnaire contains the items shown in Table 1.
The global evaluations received for validity (3.9), clarity (4.2)
and relevance (4) were considered adequate to continue with the
process; however, based on the comments for improvement which
were made, the following changes were introduced:
Items 11 and 14 were eliminated because several evaluators
considered that they were student centred and did not make any
contribution to a teacher attitude scale.
 Item 17 was eliminated because it was considered by three
evaluators to be too ambiguous and not very clear.
 Item 20 was eliminated because, although theoretical study
indicated that the item addresses a signiﬁcant theme, evaluators considered it was too generic and represented all the
others.
 Different specifying appositions were introduced in three items
to make them clearer.
 Spelling and formulation revision was carried out in 11 items.
 So, after content validation, 14 items were rewritten because
they were considered by the experts to be confusing. Other four
items were eliminated for several reasons expressed above.
2.3. Population and sample
First of all, sample size for ﬁnite population was calculated (Arnal, del Rincón, & Latorre, 1992; Yates, 1949), based on a population size of 2395, which includes all teachers in all departments
of the University of Salamanca.
To calculate the minimum sample size, the maximum level of
population variability was considered, as was a trust level of 93%
(Z = 1.81); a sample error of 7% was established. Therefore, the
minimum sample size obtained was 156 subjects. After online
application of the survey, the ﬁnal sample was 161 teachers.
In order to test the representativeness of the sample with regard to knowledge ﬁeld, a goodness of ﬁt test based on Pearson’s
chi-squared test was carried out. The results obtained guarantee
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that the sample chosen is distributed by population and ﬁeld of
knowledge: v2 = 0.8432 < 9.4877 (d.f. = 4; a = 0.05).
2.4. Data analysis
The applied target statistical analyses analyse the psychometric
properties of the tool presented. Therefore, a validity and reliability
analysis is included.
First of all, in order to evaluate the contribution of each item to
the scale total, item-total correlation indices were analysed. For
reliability analysis, the Cronbach alpha coefﬁcient was calculated,
to check scale internal consistency.
With regard to factor validity, prior conditions for factor analysis were checked (García Jiménez, Gil Flores, & Rodríguez Gómez,
2000): Barlett test; KMO index; analysis of the main anti-image
correlation matrix diagonal), the most suitable extraction method
technique was applied; ﬁrstly, exploratory factor analysis using
the principal component method, and secondly conﬁrmatory factor
analysis with maximum likelihood estimation (MLE). All the analyses are carried out using IBM SPSS Statistics 19 and IBM SPSS
Amos 19 statistics software.
3. Results
The results allow performing an analysis of the psychometric
properties (reliability and validity) of an evaluation scale of university teacher attitudes towards the use of ICT in teaching.
The presentation of results is divided into two clearly different
parts:
 Reliability analysis: reliability is an indicator of internal consistency. Therefore, Cronbach’s alpha is applied. This statistic evaluates the degree of harmonisation between the items of the scale.
 Construct or factor validity analysis: ﬁrst of all exploratory factor
analysis was carried out, followed by conﬁrmatory analysis;
goodness of ﬁt indices were also analysed. Exploratory Factor
Analysis is a multivariant statistical technique used mainly to
specify the underlying structure in a data matrix. It analyses
the inter-relational structure by using this information to calculate a series of latent dimensions, called factors, explaining these
inter-relations. However, exploratory factor analysis may not be
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enough to guarantee the validity of a scale (Batista-Foguet &
Coenders, 2004). Conﬁrmatory factor analysis, on the other
hand, corrects a large number of deﬁciencies of the exploratory
perspective and leads to greater speciﬁcation of the contrasted
hypotheses: as a prior hypothesis it ﬁxes both the number of factors and their relations, using hypothesis contrasts for corroboration (Long, 1986). For this reason, it is always recommendable
to apply conﬁrmatory analysis to contrast the results obtained in
the exploratory version (Kline, 2005).
3.1. Reliability
The fact that good reliability indices were obtained indicates
that the measuring tool is precise and that it shows results, which
are consistent in the different applications. The reliability test calculated is Cronbach’s alpha coefﬁcient, which gives a = 0.727; as it
is higher than 0.7 it can be considered valid (Morales Vallejo et al.,
2003).
However, in Table 2 we can see how Items 10, 12, 13, 15 and 22
have a very low discrimination index (<0.3). As these items have a
very low correlation with the rest of the elements on the scale, we
have considered the possibility of eliminating them.
After analysing the theoretical contribution of all the items, it
was decided to maintain Item 10 because this was considered to
be an important advantage of incorporating ICT to university
teaching. On the other hand, Items 12, 13, 15, and 22 were considered not to be very objective and to repeat questions that had already been asked elsewhere. It was ﬁnally decided that they
should be eliminated to achieve greater global reliability.
After individual analysis of items prior to the reliability test of
the tool as a whole, we obtained a scale of 15 elements, which,
after recalculating the Cronbach alpha coefﬁcient, gave a value of
a = 0.862. This value indicates high internal consistency (DeVellis,
2003). In addition, all the elements on the ﬁnal scale reach a discrimination index of more than 0.4, which means that the correlation of all the items with the scale as a whole is average or above
average (Morales Vallejo, 2000).
3.2. Construct validity
With regard to contrast of necessary conditions for factor analysis (García Jiménez et al., 2000), the following results were
obtained:

 Barlett’s test of sphericity for homogeneity of variance.
v2 = 721.534; p < 0.001 (g.l. = 105; a = 0.05). Variance was
homogeneous.
 KMO index of sample suitability. KMO = 0.883. This value indicates a good correlation (Kaiser, 1974) of the variables included
in the analysis.
 Main diagonal values of the anti-image correlation matrix are
all greater than 0.8. Therefore, all variables show good indices
of sample suitability.
Having guaranteed homocedasticity, good correlation between
variables and sample suitability, we can now go ahead with our
analysis.
The results of exploratory factor analysis indicate a three-factor
structure. However, whilst the extraction component matrix (Table
3) points to values above 0.4 for all items in the ﬁrst factor (except
item 21), in the other two factors the weights contributed by the
items are mostly lower. The case of the item 21 is special, because,
although it contributes with a small weigh (.266) to the ﬁrst factor
and a big weigh (.734) to the second in the exploratory factor analysis matrix, in the following conﬁrmatory factor analysis provides
a signiﬁcant weigh to the only proven factor.
Conﬁrmatory factor analysis (Table 5) indicates acceptable ﬁt.
With regard to absolute ﬁt of the model, the Chi Squared value is
signiﬁcant (p < 0.05), which might seem to indicate that the model
has an inadequate ﬁt. However, given the sensitivity of Chi Squared
to the lack of normality of some of the variables (Tejedor et al.,
2009), we can resort to the freedom ratio v2/degrees, which
reaches acceptable values, because it is lower than 2 (Schreiber,
Nora, Stage, Barlow, & King, 2006). On the other hand, the RMSEA
(Root Mean Square Error of Approximation) points to acceptable
values (<0.08).
As for the incremental ﬁt of the unifactorial model being tested,
the Comparative Fit Index (CFI), which is the one normally used, because it compares several ﬁt coefﬁcients (Rodríguez Conde et al.,
2012), indicates good ﬁt (>0.9). On the other hand, the Incremental
Fit Index (IFI), which is more consistent than the CFI, because it
takes freedom degrees into account in its calculations (Schmidt,
Barreyro, & Maglio, 2010), also indicates good ﬁt (>0.9). Finally,
the Tucker–Lewis Index (TLI), which compares ﬁt by freedom degree
of the model proposed and the null model, continues to indicate
positive goodness of ﬁt.
On the other hand, with regard to the weight each item contributes to the common factor (Fig. 1), we ﬁnd adequate values for
most of the items. Exceptionally, in Item 21, we ﬁnd a value lower

Table 2
Total-element statistics.
Values without items

Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item

01
02
03
04
05
06
07
08
09
10
12
13
15
16
18
19
21
22
23

Average

Variance

64.60
65.16
64.70
65.11
64.59
65.34
65.13
64.36
64.43
65.69
65.92
65.74
65.77
64.46
64.28
65.13
65.11
66.08
65.20

63.709
61.112
61.769
61.645
61.851
63.011
61.229
64.155
64.791
63.825
72.564
70.715
72.876
63.275
66.037
63.558
64.602
67.627
62.934

Correlation item-total
0.505
0.540
0.557
0.543
0.528
0.408
0.570
0.400
0.405
0.294
0.135
0.046
0.150
0.587
0.386
0.429
0.334
0.176
0.458

a
0.736
0.730
0.730
0.731
0.732
0.741
0.728
0.742
0.742
0.751
0.788
0.779
0.792
0.732
0.745
0.740
0.747
0.758
0.737

Table 3
Factor analysis component matrix.
Component
1
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item
Item

01
02
03
04
05
06
07
08
09
10
16
18
19
21
23

.641
.717
.741
.691
.611
.600
.700
.465
.500
.445
.724
.487
.521
.266
.596

Extraction by principal components.

2

3
.351
.179
.125
.152
.149
.153
.158
.408
.235
.086
.067
.289
.019
.734
.250

.284
.276
.269
.211
.418
.014
.004
.517
.280
.361
.055
.158
.116
.307
.072
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Fig. 1. Conﬁrmatory factor analysis standarised solution.

than 0.4; however, if we analyse the statistical signiﬁcance of the
weight of this item over the factor, we obtain a signiﬁcant value
(z = 4.096; p < 0.05).
If we carry out a short analysis of the items that contribute
greater weight to the ‘‘attitudes towards ICT integration construct’’,
we ﬁnd, ﬁrst of all, item 3. This item, with the greatest factorial
weight, besides making generic reference to the methodological
possibilities provided by ICT, is the only one on the scale which refers explicitly to innovation processes which come about through
the incorporation of ICT in teaching. The results obtained, therefore, were to be expected. Another item which registered a weight
higher than 0.7 is number 16, ‘‘the use of technology in the classroom
makes university teaching easier’’. In this case, we are dealing again
with a generic item.
With regard to items with a lesser weight, we can observe three
which are below 0.45: number 21, ‘‘University teachers have training possibilities at their disposal to enable them to incorporate ICT
in their teaching’’; number 10, ‘‘ICT free the teacher from carrying
out repetitive work’’; and number 8, ‘‘ICT make university teacher
research easier’’. In all three cases the items refer to a speciﬁc aspect of ICT integration. As we can see from the results, the most
speciﬁc elements related to ICT integration are less important in
the ‘‘attitudes towards ICT’’ construct than their generic aspects.
4. Discussion
Governments of developed countries are investing in ICT integration in their schools in order to improve the education quality
of their teaching systems (OECD, 2004, 2005; Tomte & Hatlevik,
2011), but the results obtained are not what they were hoping
for. This means that many projects are being cancelled or modiﬁed.
Although it has been shown in previous studies that, adequately
used, ICT foster learning (García-Valcarcel & Tejedor Tejedor,
2011; González, Rodríguez Conde, Olmos, Borham, & García,
2013; Stromquist, 2009) there is scientiﬁc evidence to show that
TIC are not being integrated into teaching and learning processes
adequately (Baelo & Cantón, 2010; Pifarré et al., 2009).
This study focuses on the attitudinal aspect of university teacher digital competence. Although in many cases this competence
component is considered the least signiﬁcant, we must not forget
that ‘‘attitude has great impacts on improving competences’’
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(Wen & Shih, 2008, p. 796), and that these positive attitudes in
teachers and students result in effective integration of all types
of basic competences in training processes used in the classroom
(Cabero Almenara & Alonso García, 2007; Tejedor Tejedor & García-Valcarcel, 2006).
Based on the Theory of Reasoned Action (Ajzen & Fishbein,
1980), the beliefs of the teachers towards the ICT as didactic tools
have an inﬂuence in the attitude towards them. The own use of ICT
will be based on the individual attitudes towards them. In this way,
it cannot be left behind the attitude component while incorporating ICT in teaching (García-Valcárcel, 2009). When teachers have a
positive attitude towards projects related to the ICT teaching integration, these projects have a higher probability of success (Anderson, 2002). For that reason, the ﬁrst measure to be taken in order to
integrate ICT in the teaching methodologies is to promote within
the faculty an appropriate attitude towards the educational innovation and the use of ICT as tools to improve their teaching methods (Area Moreira, 2010a; García-Valcárcel, 2009).
Taking as a reference the Theory of Reasoned Action, Davis
(1993) propose the Technology Acceptance Model, which explains
the current use of user technologies based on their attitudes towards the own use of technologies. The attitude towards technologies is formed depending on the perceived usefulness and the
perceived ease of use. The items with the highest weigh in the
studied scale are just the related to the perceived usefulness to
innovate (item 3) and the perceived ease of use for teaching work
(item 16). In this way, the present scale veriﬁes that the attitudes
of university faculty towards the use of ICT are principally explained by the perceived usefulness and ease of use (Davis, 1989,
1993; Davis, Bagozzi, & Warshaw, 1989; Sorebo, Halvari, Gulli, &
Kristiansen, 2009). The greater perception of usefulness and ease
of use, the higher punctuation obtained in an attitude scale towards the use of ICT.
Despite the fact that scientiﬁc evidence proves the soundness of
self-perception methods by means of self-reporting tools (Bandura
& Locke, 2003; Vancouver, 2005), we must not forget the limitations involved in this type of ex post-facto measures when it comes
to establishing sound and generalisable conclusions.
Nevertheless, the study presented here shows a survey to evaluate self-perceived attitudes of university teachers towards ICT, in
which the psychometric properties of the scale drawn up are adequate, both with regard to reliability and to validity.
With regard to scale reliability, after selecting the most consistent items both on a theoretical and empirical level, by means of
item-total correlation index analysis, a highly acceptable Cronbach
a value was obtained (>0.85). This result shows that the instrument has high internal consistency. It is generally considered that
on scales of this type a Cronbach a coefﬁcient value between 0.8
and 0.9 indicates that the instrument has been properly designed.
(DeVellis, 2003; Lan, 2012).
As for validity, content validity is guaranteed by the carrying
out of a sound validation process by experts in the ﬁeld. In the factor or construct validity test, a single factor scale with good global
and incremental goodness of ﬁt indices was obtained. Therefore,
the research aims would seem to be satisfactory, because a more
parsimonious scale than those already available (Lan, 2012; Richter
et al., 2000; Tejedor et al., 2009) with a single factor model showing acceptable goodness of ﬁt, has been obtained. The results
achieved in this research, therefore, would seem to indicate that
attitudes towards use of ICT are a measurable construct. The ﬁnal
scale, shown in Table 4, consists of 15 items, from the original
set of 23.
As in all studies, there are strong and weak points related to the
methodological process used. In general, we can indicate as a weak
point the nature of the information-gathering instrument. Self-perception scales, in this case referring to attitudes toward ICT use,
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Table 4
Final scale for teachers’ attitude toward use of ICT.
University teacher attitude scale towards the use of ICT
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
16.
18.
19.
21.
23.

The use of ICT in university teaching implies the development of new student competences
More work is carried out in my classes due to the use of ICT
New methodological possibilities arise in my classes and I can put teaching innovations into practice more easily due to the incorporation of
ICT
Due to the incorporation of ICT in my teaching, my students are more motivated to work at my subject
Using ICT for the administration tasks involved in my subject (class lists, evaluation, etc.) has been a signiﬁcant improvement
ICT result in a higher education with a greater degree of interdisciplinarity
Using technology in my classes improves student evaluation
ICT facilitate university teacher research
ICT improve and facilitate teacher–student communication
ICT save the teacher repeating work
The use of technology in the classroom facilitates teaching for university teachers
Adequate use of ICT in teaching implies professional ongoing training for teachers
Students evaluate my teaching more positively if I use ICT
University teachers have training opportunities for the integration of ICT in their teaching
The possibilities opened up to the teacher by certain ICT compensates for the large amount of time spent in training

Table 5
Conﬁrmatory factor analysis index.
Global ﬁt

Incremental ﬁt

v2

v2/df

p.

RMSEA

CFI

IFI

TLI

131.8

1.481

0.002

0.055

0. 934

0.935

0.922

Maximum likelihood estimation.

have an inherent subjective component. Therefore, in order to
facilitate the objectivity of the observations, it would seem appropriate to combine the use of this scale with instruments for real
evaluation of the competence measured.
Strong points would include the fact that, in order to measure
attitudes towards ICT use, a scale with higher than acceptable
psychometric qualities was constructed; on the one hand, reliability indices show good internal consistency, and, on the other,
there is evidence of good adjustment of the unifactorial scale.
Although RMSEA index value exceeds .05, it is considered good
ﬁt to be below .07 (Steiger, 2007), and even below .06 (Hu &
Bentler, 1999). Therefore, unlike other studies showing ICT attitude scales (Cavas et al., 2009; Lan, 2012; Leng, 2011; Richter
et al., 2000; Tejedor et al., 2009), this study shows a scale with
a single factorial structure and good indices of global and incremental adjustment.
The research signiﬁcantly contributes to the study of the attitudes towards the use of the ICT’s among the university faculty,
since it shows a simple scale with good psychometric properties.
Moreover, it settles the theoretical bases for the design and adaptation of unifactorial scales of implicit measure of attitudes towards the use of ICT. The importance of this kind of scales in the
practice is wide. This kind of scales have a great importance in
the practice, since it is veriﬁed that the attitudes determine in large
part the own convictions and eventually the behaviour concerning
the use and integration of ICT (Ajzen et al., 1980; Davis, 1989,
1993; García-Valcárcel, 2009).
With regard to future lines of research arising from this study,
we would like to consider various aspects. First of all, the present
scale, given its simple nature, could form part of larger inventories
applied in future studies for the global evaluation of digital competences. Secondly, this study opens the door to future research
regarding design of objective instruments for evaluation of teacher
attitudes towards ICT use, considering this unifactorial construct
adjusted to observable reality. Finally, in the area of teacher attitude scale reliability and viability studies, this study reveals a need
to develop parsimonious studies with good indices of internal consistency and scale adjustment.
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In conclusion, we must point out the importance of the design
of this type of scales as a step to be taken prior to the adequate
integration of ICT in university teaching practice (Area Moreira,
2010b; Liu & Szabo, 2009) since empirical research shows that
positive attitudes towards ICT facilitates their integration in
education (Sang, Valcke, van Braak, & Tondeur, 2010; Teo & Noyes,
2011).
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