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Abstract

Digital competence is considered to be a crucial learning outcome in education in
the 21st century. In this context, research highlights the fact that the perceptions
that instructors manifest about different aspects of Information and Communication
Technologies (ICTs) condition these professionals’ behaviour towards these learn-
ing resources. In the same line, this study aims to analyse the effects that exist be-
tween a series of dimensions related to the perception of university teaching staff on
the capacity of ICTs to respond to different needs of students, on perceived efficacy
and attitudes towards these tools and, lastly, on active behaviour towards their use.
To do so, 345 university instructors from the Spanish educational system filled in an
online questionnaire. The application of a Structural Equation Model underscores
the fact that the ability of ICTs to respond to the different needs of students in the
university classroom and their perceived efficacy in the teaching—learning process
both exert a positive effect on attitudes in favour of their incorporation into the
classroom. In turn, these attitudes also have a significant effect on active behaviour
with ICT resources. In addition, various mediating effects are seen to influence an
active behaviour. All this gives rise to a discussion on the implications of these
results to encourage the training of university teaching staff in the knowledge and
management of ICTs. Increasing confidence in ICTs as effective tools to respond to
different needs could significantly favour positive attitudes and behaviour so that
these resources are actively integrated into the classroom.
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Introduction

For around two decades, the rise in theoretical proposals focused on students, and not
so much on the figure of the instructor, has led to a greater mobilization and use of
active methodologies within university classrooms. According to what was stated by
Silva and Maturana (2016, p.121), active methodologies “materialize this change in
the way of understanding learning, since they focus on activities rather than content,
which implies profound changes in the actions of instructors and students”. From
this point of view, the training process is considered not as an isolated set of tasks
and activities that stimulate participation but, rather, as a teaching practice that is
made available to students. In this panorama, the unstoppable advance of Informa-
tion and Communication Technologies (hereinafter, ICT) during the 21st century and
the visible explosion in their use that has occurred since the outbreak of the global
COVID-19 pandemic both illustrate the inevitable need for technology to permeate
the dynamics of institutions of Higher Education (Almarzooq et al., 2020; Van Laar
etal., 2017).

After the declaration of the state of alarm by the Spanish Government, all academic
activities at all levels of education were immediately suspended in Spain. Following
the mandates issued by the competent institutional bodies, an obligatory transition
began from face-to-face education to virtual formats that have used ICT as the main
communication tools between instructors and students. According to Caceres (2020),
technology has made it possible to create virtual learning environments thanks to
which, together with the application of pedagogical and affective methods, instruc-
tors have managed to monitor the learning of their students. Among other issues, the
exceptional nature of the situation has highlighted the fundamental relevance of the
digital skills and competence of instructors, the attitudes of predisposition to their use
as part of the teaching—learning process and, in turn, the need to provide didactic sup-
port and advice on technology applied to the field of education (Sanchez et al., 2020).

Moreover, another of the biggest challenges that current education faces is the
attention to the varied needs of students based on systems that, theoretically, should
address the teaching—learning processes with an inclusive vision. In fact, the issue
was included as one of UNESCQO’s priority sustainable development goals. This was
concretized in the need to “guarantee an inclusive and equitable quality education
and promote lifelong learning opportunities for all” (UNESCO, 2015, p.6). From a
broad perspective and according to Fermin-Gonzalez (2019), the concept of equal
opportunities implies tolerance, quality in teaching, accessibility to learning, respect
and social justice. In this regard, the development of inclusive educational processes
that advocate authentic attention to the wide ranging needs of students requires a
permanent analysis of the processes of change that occur in educational institutions
(Fernandez-Batanero & Colmenero-Ruiz, 2016). This aspects is understood as the set
of all the different needs of students that derive from physical, cultural, social or fam-
ily conditions. And, in this sense, the response to different needs would be understood
as the ability to offer accessibility or providing accommodations for learners.

In certain studies (Turner-Cmuchal & Aitken, 2016; Yu et al., 2016), the role of
technology has been highlighted as a vital resource to facilitate learning and as a tool
of considerable potential to meet different needs demanded by the versatile society of
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the 21st century. Likewise, authors such as Yu et al. (2016) have referred to ICT and
attention to varied needs as inherent factors in the process of restructuring the educa-
tional system. Along the same lines, Freire et al. (2010) have called the ICT—inclu-
sive education dyad as a whole a strategy that offers a large number of opportunities
for learning for all students. More specifically, in certain previous studies (Fernan-
dez-Lopez et al., 2013) in which technological devices have been used to respond to
special needs, it has been found that technology allows adapting to the profile of each
student and presenting learning content in a more accessible way. From a more social
perspective, also the research by Martin et al. (2021) showed that mobile technology
among adults with intellectual disabilities was positively associated with their social
inclusion in family contexts, with friends, and at work. Similarly, ICT have also been
attributed the potential to promote self-regulated learning and immediate feedback
from instructors to their students (Cerrillo et al., 2014). At the same time, when using
the infinite possibilities of ICT, the teaching action should consider the individual-
ity of each student and the way in which they learn and process information. Thus,
and insofar as they bring with them the possibility of transforming and optimizing
learning processes, there is clearly a need to analyse the perceptions and attitudes of
Higher Education instructors regarding these ICT tools (Krajka & Kleban, 2014).

Research on the attitudes of instructors towards ICT has a long tradition ever since
these tools started to be transferred to the educational domain (Scherer et al., 2018).
Thus, as indicated in recent research work (Garcia-Pefialvo et al., 2020), the attitu-
dinal disposition and knowledge of the instructors constitute essential elements of
digital competence. In turn, the attitudes of instructors towards ICT presuppose, in
line with what was stated by Mirzajani et al. (2016), an outstanding determinant of
both the acceptance and the use of these tools in the teaching—learning context.

The analysis of instructors’ attitudes is essential, since it is these agents who must
make decisions regarding those measures and strategies that facilitate or hinder their
students’ access to different digital resources (Capan, 2012). At the same time, and
if the successful integration of ICT into university learning dynamics is expected,
the identification and analysis of teaching attitudes is essential (Gilakjani & Leong,
2012). In the context of Higher Education, the accelerated pace at which technology
and its multiple applications develop require that the instructor should have enough
confidence in its management to allow updated, autonomous and permanent learn-
ing (Spante et al., 2018). Thus, and in addition to attitudes towards the use of digital
resources, the efficacy perceived by instructors and students of these ICT tools as
elements that enhance learning becomes of substantial importance in the teaching—
learning processes (Kreijns et al., 2013; Kuo & Belland, 2019).

From the literature published to date (Semerci & Aydin, 2018), a close positive
relationship has been evidenced between the perceived efficacy of digital and techno-
logical resources and the manifestation of favourable attitudes towards the use of ICT
in educational settings. Al-Busaidi & Al-Shihi (2012), and Krumsvik (2011) empha-
sized the essential need to approach the study of the perceived efficacy of instructors
when they are immersed in processes of educational practice with ICT. This author
(Krumsvik, 2011) established a differentiation between the trust placed in the use of
ICT in an independent way and the trust in the use of ICT for didactic or teaching
purposes. According to Siddiq et al. (2016), it might seem as if the active behaviours
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of instructors towards ICT depend on their perceptions of the capacity or efficacy of
these tools to enhance student learning. Similarly, and as highlighted in the work by
Teo (2014), the intention to use ICT could be conditioned by the perceived efficacy
of these digital resources.

In short, the perceived efficacy maintained a positive relationship with the increase
in the levels of commitment in teaching. These perceptions, and an example of this
can be seen in numerous studies (O’Bannon & Thomas, 2014; Vanderlinde et al.,
2014; Scherer et al., 2015) can be influenced by many different factors, including
sociodemographic variables such as the age and gender of the teaching staff or their
years of teaching experience. On the contrary, the findings of other more recent stud-
ies (Semerci & Aydin, 2018) do not support said variations based on personal and
social factors of instructors.

The considerations of the university teaching staff deserve special attention, as
these agents have the enormous responsibility of guaranteeing successful and mean-
ingful learning for their students at a time when online teaching tends to digitize
content and rethink learning dynamics. For this reason, this work is of considerable
relevance, since it seeks to analyse the relationships between several variables related
to the perceived efficacy of ICT for learning, the ability to manage the different needs,
attitudes towards their integration into the dynamics of learning and teaching and,
lastly, active behaviours regarding the use of ICT as an educational methodology in
the university environment. In short, it seeks to establish effects between elements
that condition and favour the use and exploitation of ICT in the university educa-
tional environment in order to know the current situation and promote different initia-
tives that contribute to the improvement of education and a transformation in which
the entire educational community is involved.

Method
Sample

The underlying data used in this study were obtained from a sample of N=345 uni-
versity instructors in the five macro-areas (Sciences, Health Sciences, Engineering
and Architecture, Social and Legal Sciences, and Arts and Humanities) who carry out
their teaching in different faculties (Table 1) (age: M=48.75 years, SD=10.17 years).
The ages of the teaching staff were divided into three intervals: 36.1% were aged
between 24 and 45 years, 33.7% were between 46 and 54 years old and 30.2% were
between 55 and 73 years of age. Approximately half of the participants were instruc-
tors with some kind of permanent connection with the university system (49%) (Full
professor and Senior lecturer). The other half is made up of non-tenured teaching
staff (23.5%) (Assistant lecturer and Graduate Teaching Assistant) and adjunct teach-
ing staff (27.5%). Three intervals were also established regarding the years of teach-
ing experience in the field of Higher Education: 33.7% of the teaching staff with 0—10
years of experience, 37.8% with 11-25 years, and 28.4% with 2649 years of teach-
ing experience. Finally, it is observed that 71.3% of instructors teach in the first three
years of university degrees, compared to 18.6% in the fourth year and 10.1% at the
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Table 1 Sociodemographic Variable n % of the
characteristics in the sample sample
(N=343) Professional profile
Tenured Teaching Staff 169 49
Non-tenured Teaching Staff 81 235
Adjunct Lecturer 95 275
Knowledge area
Arts and Humanities (A&H) 53 15.4
Sciences (S) 57 165
Health Sciences (HS) 55 159
Social and Legal Sciences (C&LS) 121 35.1
Engineering and Architecture (E&A) 59 171
Years of teaching experience (M=17.96,
SD=11.79)
0-10 years 115 33.7
11-25 years 129 378
26—49 years 97 284
Age (M=48.75,SD=10.17)
24—45 years 122 36.1
46-54 years 114 337
55-73 years 102 30.2
Year in which more hours are taught
Ist 90  26.1
2nd 81 235
3rd 75 217
4th 64  18.6
Master s degree / Doctorate 35  10.1
TOTAL 345 100

master’s degree and doctorate levels. The composition of the sample resulted from a
kind of accidental non-probabilistic sampling (To6jar & Matas, 2009). Consequently,
the sample is made up of those instructors who voluntarily agreed to participate in
the research.

Definition of variables and instrument

After reviewing the literature available to date on the object of this study, all the con-
structs whose relationships and effects were to be analysed were taken as a starting
point. Initially, our first step was to identify and define the measurement indicators
of the analysis dimensions from a conceptual point of view. Specifically, some of the
sections of the questionnaires from the studies by Agreda et al. (2016); Taquez et al.
(2017) were selected. The set of constructs included in the research were measured
from perceptual data provided by the teaching staff participating in the research. In
order to determine the content validity of the questionnaire, an expert judgement was
designed and carried out. A total of five judges, all of whom were professionals work-
ing at universities in different disciplines (education, psychology and educational
research methods), indicated the adequacy and fit of each indicator, considering the
dimension in which it was included.
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The perceived efficacy of ICT (EFF) constitutes the first variable of analysis.
According to some authors (Friedman & Kass, 2002), this perceived efficacy is
defined as the instructors’ perception of their own ability to perform professional
tasks (in this case, linked to the use of ICT) and to regulate the teaching process. This
variable consisted of a total of eleven indicators related to the perceived efficacy of
digital resources such as social networks, web 2.0 applications, cloud storage, device
protection software, personal learning contexts, bibliographic managers and online
publishing tools.

Second, eleven indicators were established to measure the capacity of ICT to
respond to different needs (DIFF) of students. This dimension includes content
related to the potential of ICT to promote peer support and collaboration, to consider
the strengths and weaknesses of student learning and their interests, and to offer a
climate that facilitates the learning process. In turn, other statements are included that
refer to the ability of these tools to get students actively involved in problem-solving,
to develop their critical thinking, to adjust to different learning rhythms and to stimu-
late motivation before learning, among others.

Third, attitudes towards ICT (ATT) were defined with a set of seven indicators.
Some of the aspects they mention are the perception of these digital resources as
elements that enrich the teaching—learning process, the multiple temporal and spatial
possibilities they offer for learning, and the fostering of students’ creativity and imag-
ination as well as collaborative work. In turn, perceptions are included regarding the
increase in the motivation of both students and instructors, and the improved quality
of education, for example. As Cuss6-Calabuig et al. (2018) point out, attitudes are
defined as those thoughts or feelings that a person can express towards certain issues
and that are fundamentally reflected in their way of speaking, acting and behaving
towards that particular aspect.

The last variable proposed and analyzed in this study refers to active behavior
towards the use of ICT (BEH). This active behavior is defined as the set of actions
developed to implement a type of active learning in the classroom and is also affected
by the beliefs expressed by people (Siragusa & Dixon, 2008). This dimension was
made up of five indicators: creating learning environments with ICT, using digital
content to support the teaching—learning processes, using audiovisual systems as
material to present the contents, providing ICT tools for planning autonomous learn-
ing, and assessing the achievement of subject competences using ICT tools.

For all the dimensions of the study, the items were measured on a Likert-type rating
scale with eleven possible responses (0—10). This measurement scale is commonly
used by instructors. The figure “0” indicated “totally disagree” with the indicator,
while “10” meant “totally agree”. In sum, in this second part of the questionnaire the
participants responded to 34 items.

Investigation and data analysis procedure
The university instructors completed an online survey via the Qualtrics platform,
which is widely used for the design and construction of online questionnaires. Par-

ticipation in the study was completely voluntary and anonymous. After data collec-
tion, in a preliminary phase, the researchers generated descriptive statistics of the
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instructors’ perceived efficacy of ICT tools for improving the teaching—learning pro-
cess in Higher Education and of the capacity of these digital tools to respond to dif-
ferent needs of students. Likewise, descriptive analyses of instructors’ predisposition
attitudes towards the use of digital tools and their proactive behaviours towards the
adoption and use of ICT were also included.

The data analysis methodology used in this study is Structural Equation Model-
ling with latent variables (SEM-LV). This analysis approach makes it possible to
include a priori information and to consider its relevance, as well as to reformulate
the model that the researcher has initially decided to introduce (Bollen, 1989). All
this was carried out taking statistical and robust goodness-of-fit indexes to multivari-
ate non-normality as a reference. The MPLUS software program (Muthén & Muthén,
1998-2015) was used to estimate the models in this study using robust maximum
likelihood. Thus, the corrections of Satorra and Bentler (1994) were established both
for the goodness-of-fit statistics and for the estimates of the standard errors of the
estimated parameters.

In a first phase, the measurement models of the theoretical constructs were tested.
To this end, confirmatory factor analyses were performed with latent variables. These
dimensions constitute sets of variables that cannot be measured directly and were
deduced based on the observed indicators. On the one hand, factorial scores for the
perceived efficacy of ICT tools were estimated. The same process was replicated to
estimate the factor scores in the dimensions related to the capacity of ICT to respond
to different needs, with favourable attitudes towards ICT and with active behaviour
towards their educational use. Fornell and Larcker’s (1981) AVE coefficient had a
minimum value of 0.50 and McDonald’s (1985) omega coefficient (CRC) yielded a
minimum value of 0.70.

After examining this set of models, a structural model was contrasted with latent
variables. Different statistics and indices of the overall goodness-of-fit of the model
were taken as a reference. Thus, the robust Satorra-Bentler y? statistic was specified
for the proposed model, which is influenced by the size of the sample and the model
(Hu & Bentler, 1999). RMSEA, SRMR and CFI were also used. According to Hu &
Bentler (1999), an adequate fit of the model would be defined by an RMSEA value
between 0.05 and 0.10. The values for the SRMR can vary from 0 to 1, although
those models with a more adequate fit obtain values below 0.05. Even with this, a
value as high as 0.08 would be within the limits of what is considered acceptable
(Hair et al., 2010).

It is proposed that the effects between the variables should satisfy these condi-
tions: first, the perceived efficacy of ICT for improving the teaching—learning process
has a direct effect on predisposition attitudes towards the use of technology for edu-
cational purposes. Second, the ability of technology to address the varied needs has a
positive effect on these same favourable attitudes towards ICT. Third, these attitudes
also influence active behaviour towards the integration of ICT as part of educational
dynamics. Finally, different indirect effects were also tested within the proposed
model. In the set of these effect relationships, the following control variables related
to university teaching staff were considered: age, years of experience in university
teaching, professional profile and the year in which they teach.
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Results
Descriptive statistics

Table 2 presents a set of preliminary results in terms of descriptive statistics. Firstly,
it is observed that the perception of the capacity of ICT to respond to different needs
of university students varies at intermediate levels that exceed the average of 5 (on
a scale of 0 to 10). The indicators rated with the highest score refer to the potential
that ICT have to allow students to work at their own pace (M=7.20, SD=2.35) and
to make resources more flexible and thus adjust to the students’ learning (M=6.98,
SD=2.33). As the least valued, there is the perception that ICT are tools that develop
critical thinking in students (M=5.56, SD=2.80) and that ICT take into account their
strengths and interests (M=5.69, SD=2.66). Secondly, and regarding the perceived
efficacy of ICT tools to improve the teaching—learning process in Higher Education,
it should be noted that the average scores are also around 5, but with some notable
differences. First of all, the perceived efficacy of the preparation of materials through
multimedia presentations, videos and podcasts (M=7.54, SD=2.35) and of the col-
laborative use of ICT (M=6.89, SD=2.69) received the highest ratings. The per-
ceived efficacy of social bookmarking and content syndication (M=3.20; DT=2.86)
and tools for creating QR codes (M=3.66, DT=3.01) are the indicators with the low-
est scores. The perceived efficacy of device protection software (M=5.51, SD=3.34)
and of personal learning environments (M=5.80, SD=3.02) were situated at more
intermediate levels.

In general terms, the attitudes of university instructors towards the use of ICT
are favourable, since average values higher than 6 are detected on a scale of 0 to 10.
Specifically, the enrichment of the teaching—learning process with ICT (M =8.16,
SD=1.95) and the enhancement of collaborative work (M=8.04, SD=2.12) received
the highest mean scores. Conversely, the lowest scores were obtained in the motiva-
tion of ICT for students (M =6.45, SD=2.65) and in promoting the implementation of
emerging technologies through the use of mobile devices (M=6.47, SD=3.06). With
regard to the descriptive statistics of active behaviour towards the use of ICT, the
means of the indicators of this dimension were found to be positioned with a certain
dispersion around the mean of 5. Thus, the university teaching staff shows a strong
agreement regarding the use of digital content as support material within the class-
room (M=7.97, SD=2.26). However, this degree of agreement decreases when they
are asked to evaluate the extent to which subject competences are achieved through
ICT (M=4.64, SD=3.54).

Measurement model validation

In order to estimate the proposed measurement structures, a confirmatory factor
analysis was performed that corresponded to the measurement model. The statis-
tics and goodness-of-fit indices of the measurement models made it possible not to
reject these structures (Table 2). Thus, the fit of the confirmatory analyses is reason-
able (2 [523]=1245.22, RMSEA=0.07, SRMR =0.05, CFI1=0.88). Considering the
estimates of the parameters, there is evidence of reliability and convergent validity.
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Table 2 Descriptive statistics and measurement model

M (Sd) DIFF EFF ATT BEH R’
DIFF1. ICT enable collaboration between 6.92 (2.45) 0.76 0.58
classmates.
DIFF2. ICT allow learning from peers. 6.49 (2.64) 0.84 0.71
DIFF3. ICT take into account students’ strengths and 569 (2.66) 0.76 0.58
interests.
DIFF4. ICT offer a climate that is conducive to 6.49 (2.58) 0.78 0.61
learning.
DIFFS5. ICT allow students to make decisions. 6.05 (2.69) 0.81 0.66
DIFF6. ICT allow participation in problem-solving. ~ 6.40 (2.56) 0.79 0.62
DIFF7. ICT allow the development of critical 5.56 (2.80) 0.78 0.61
thinking.
DIFFS8. ICT can increase the creativity of students. 5.70 (2.84) 0.81 0.66
DIFF9. ICT allow flexible resources with which to 6.98 (2.33) 0.70 0.49
adjust learning.
DIFF10. ICT allow students to work at their own 7.20 (2.35) 0.72 0.52
pace.
DIFF11. ICT increase student motivation. 6.66 (2.64) 0.75 0.56
EFF1. Social networks. 4.86 (2.98) 0.69 0.48
EFF2. Resources through web 2.0 (blogs, wikis, 5.98 (2.73) 0.73 0.53
forums, etc.).
EFF3. Storage within cloud environments (Drive, 6.77 (2.79) 0.67 0.45
Dropbox, etc.).
EFF4. Social bookmarking and content syndication 3.20 (2.86) 0.70 0.49
to share information.
EFFS5. Device protection software. 5.51(3.34) 0.60 0.36
EFF6. Tools for creating QR codes. 3.66 (3.01) 0.71 0.50
EFF7. Personal Learning Environments. 5.80 (3.02) 0.75 0.56
EFF8. Collaborative use of ICT. 6.89 (2.69) 0.77 0.59
EFF9. Preparation of materials with multimedia 7.54 (2.35) 0.66 0.44
presentations, videos, podcasts, etc.
EFF10. Bibliographic managers (Zotero, Mendeley,  6.05 (3.08) 0.65 0.42
etc.)
EFF11. Online publishing tools. 4.75 (3.20) 0.80 0.64
ATT]1. ICT enrich the teaching—learning process. 8.16 (1.95) 0.77 0.59
ATT?2. With ICT, learning happens everywhere and 7.55 (2.44) 0.70 0.49
at all times.
ATT3. ICT are motivational tools for students. 6.45 (2.65) 0.82 0.67
ATT4. ICT favour collaborative networking. 8.04 (2.12) 0.71 0.50
ATTS. The use of mobile devices in the class- 6.47 (3.06) 0.74 0.55
room encourages the implementation of emerging
technologies.
ATT6. The use of ICT increases the motivation of 6.57 (2.67) 0.87 0.70
instructors and students.
ATT7. ICT improve the quality of education. 7.11 (2.58) 0.80 0.64
BEHL1. [ create learning environments with ICT in 6.21 (0.76) 0.81 0.66
the classroom.
BEH?2. I use digital content as a support within the 7.97 (2.26) 0.70  0.49
classroom.
BEHS3. I use videos as classroom material to learn. 6.13 (3.48) 0.65 0.42
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Table 2 (continued)

M (Sd) DIFF EFF ATT BEH R’

BEHA4. I provide ICT tools for autonomous learning.  5.72 (3.23) 0.70 0.49
BEHS. [ evaluate subject competences using ICT 4.64 (3.54) 0.69 048
tools.

a 094 091 091 0.81

CRC 0.77 0.70 0.77 0.71

AVE 0.59 049 0.59 0.50

¥* [523]=1245.22; RMSEA =0.07; CFI=0.88; SRMR =0.05

The set of factor loadings are significant and the coefficients of explained variance
(R?) exceed 0.36. Finally, the reliability coefficients of the latent variables exceed the
minimum cut-off points, while the minimum value of AVE is 0.49 and that of CRC
is 0.70.

SEM analysis

After evaluating the dimensional structure of the latent variables, the hypothesized
effects in the theoretical model were analysed. The study control variables were also
taken into account in this model (Table 3). The goodness-of-fit statistics were suffi-
ciently reasonable to consider that the model fits (% [824]=1809.45, RMSEA=0.06,
SRMR=0.03, CFI=0.85). First, it is observed how the perception of the capacity
of ICT to respond to different needs has a positive and statistically significant effect
on favourable attitudes towards these tools (DIFF: $=0.84, p<.000). Second, the
perceived efficacy of ICT tools within the teaching—learning process also predicts
favourable attitudes towards these digital resources (B=0.21, p<.001). Third, these
attitudes exert a positive and significant effect on active behaviour towards the use
of technology within the university classroom (p=0.61, p<.000). Interpreting these
relationships between the data, the model would translate into the fact that the more
university instructors agree on the capacity of ICT to respond to the wide ranging
needs and on their perceived efficacy in the teaching—learning process, the more posi-
tive the attitudes towards these resources will be. In parallel, more favourable atti-
tudes will lead to more active behaviour towards the use of ICT.

On considering the direct effects of the control variables of the study on each of the
factors included in the model, few significant differences are observed. Regarding the
professional role, compared to that of tenured teaching staff, the perceived efficacy of
ICT by instructors with a non-tenured or adjunct contract is significantly higher (non-
tenured teaching staff: 0.17, p<.05; adjunct lecturers: 0.34, p<.000). In the dimen-
sion of the capacity of ICT to respond to different needs, only instructors with more
experience in university teaching (26—49 years) were found to position themselves
with a lower degree of agreement compared to the newer instructors (0.23, p<.05).
Finally, instructors who teach in the fourth-year report significantly more positive
attitudes towards ICT than instructors in the first year (0.11, p<.05).
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Table 3 Results of the Structural DIFF EFF ATT BEH
Model DIRECT
EFFECTS
Professional
profile
Non-tenured 0.09 0.17%  -0.01 0.01
teaching staff
Adjunct lecturer 0.16 0.34%** (.03 0.02
Year
2nd -0.02 —-0.14* 0.06 —-0.02
3rd —-0.01 -0.01 0.04 —-0.01
4th -0.03 0.00 0.11*  —0.11
Master’s —-0.04 0.01 0.03 0.02
degree / Doctorate
Age
46-54 years —-0.04 -0.02 -0.01 -0.07
55-73 years -0.05 -0.00 0.03 -0.07
Years teaching
experience
11-25 years —-0.04 0.02 0.05 0.09
2649 years —0.23%* -0.06 0.05 0.05
DIFF 0.84%**
EFF 0.21%*
ATT 0.61%%*
INDIRECT
EFFECTS
DIFF 0.52%**
EFF 0.13%*
R’ 0.13 016 078 0.3

Goodness-of-fit:
[824]=1809.45;
RMSEA = 0.06;
CFI1=0.85;
SRMR =0.03

Mediation analysis

In addition to the direct effects, both the total and specific indirect effects of the pre-
dictor variables on the outcome variables were also tested. Firstly, the results reveal
a significant mediating effect of the positive attitude towards ICT on the relationship
established between the variables of the perceived ability of ICT to respond to the
varied needs of students and active behaviour towards the use of technology (§=0.52,
p<.000). This fact would be interpreted as indicating that the effects of the capacity
of ICT to respond to different needs on active behaviour could be increased if they
were translated into an improvement in attitudes towards ICT. Secondly, attitudes
also significantly mediate the relationship between the perceived efficacy of ICT in
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RESPONSE TO
DIFFERENT
NEEDS

Fig. 1 Diagram of results and effects of the Structural Model

the teaching—learning process and active behaviour towards its use in the university
classroom (B=0.13, p<.001). Consequently, the interpretation of these relationships
alludes to the fact that, in order to increase the effect established between these two
variables (perceived efficacy and behaviour), the need to improve attitudes towards
ICT should be stressed. When the mediating variable (attitudes towards technology)
is included in the model, the direct effects of the capacity to respond to varied needs
of students and efficacy on behaviour are less than the total effect. Consequently, a
partial mediation model would be considered. Figure 1 shows a visual synthesis of
the direct and indirect effects of the model under test.

Discussion

The purpose of this research was to the look for relationships between the capacity
of ICT to respond to different needs of students, the efficacy perceived by instructors
regarding their use and their contribution to learning, as well as the active attitudes
and behaviours of university instructors to integrate ICT into the teaching—learning
process. Likewise, the effects, both direct and indirect, between the different vari-
ables under study were also analysed. The results obtained, in general terms, have
shown the existence of positive and significant effects among the variables analysed.

One of the results obtained in this study that stands out is the perception of the
capacity of ICT to respond to the wide ranging needs of students, as well as the per-
ceived efficacy of ICT by university instructors as conditioning factors that promote a
more positive attitude towards their use in the educational process. In this regard, the
results of this study reveal the high degree of agreement among university instructors
regarding the ability of ICT to adapt to the pace at which students work and learn,
regardless of their individual characteristics. Several authors (Castafieda et al., 2015;
Fermin-Gonzalez, 2019; Fernandez-Batanero & Colmenero-Ruiz, 2016) have rec-
ognized this potential of ICT to attend to the different needs of students. In the same
line, in her study related to quality, equity and inclusion in virtual learning Fermin-
Gonzalez (2019) highlighted the importance of designing inclusive educational mod-
els that contribute to offering the same learning opportunities to all students through
the adequate integration of ICT in the classroom. Similarly, other authors (Turner-
Cmuchal & Aitken, 2016; Caceres, 2020) emphasized the importance of equality
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and equity in quality education, which in turn contributes to a more inclusive and
sustainable education.

The efficacy that instructors perceive from the use of ICT in the classroom has
a direct influence on the attitude they adopt towards their use and integration into
daily educational practices. This statement has reinforced the conclusions drawn
from other research work carried out by different authors (Capan, 2012; Gilakjani
& Leong, 2012; Hernandez-Ramos et al., 2014; Wu et al., 2017). In fact, the results
presented by various authors (Imtiaz & Maarop, 2014; Teo & van Schaik, 2012)
have supported the idea that a favourable perception of ICT is positively related to
the active use that is made of them in the classrooms at different educational levels.
Moreover, in other studies (Zamir & Thomas, 2019) it has been observed that the
perceptions, attitudes and motivational disposition towards the adoption of ICT in
the classroom produce positive and significant effects on the integration of these tools
into the teaching—learning processes. In sum, the results obtained in this study have
highlighted the fact that both the perception of the capacity of ICT to respond to dif-
ferent needs of students and their perceived efficacy favour the embracing of positive
attitudes towards their adoption and use by instructors. Coinciding with what has
been indicated in various studies (Wu et al., 2017), a positive and significant correla-
tion is observed between the attitudinal positioning of instructors towards technologi-
cal tools and the tendency to use them.

The empirical evidence reviewed has revealed the broad set of authors (Almar-
z0oq et al., 2020; Fernandez-Batanero & Colmenero-Ruiz, 2016; Hernandez-Ramos
et al., 2014; Scherer et al., 2018; Semerci & Aydin, 2018) who have inquired into
the benefits of adopting a positive attitude towards the use of ICT in the univer-
sity classroom. Among the most prominent are the active participation of instructors
and the integration of ICT in the teaching—learning process. However, other recent
research work (Capan, 2012; Castafieda et al., 2015; Condor-Herrera, 2020; Turner-
Cmuchal & Aitken, 2016; Fernandez-Batanero & Colmenero-Ruiz, 2016; Gilakjani
& Leong 2012; Sanchez et al., 2020) has pointed out the importance of the level of
digital competence of teaching staff as an essential factor to favour a positive attitude
towards ICT, as well as contributing to their use and proper integration in educa-
tional practices. Furthermore, Fraillon et al. (2014) stressed that the digital training
of instructors should favour the use of ICT in the classroom for pedagogical purposes
that contribute to improving the teaching—learning process. Likewise, other studies
(Hammond et al., 2011; Gilakjani & Leong, 2012; Caceres, 2020; Sanchez et al.,
2020; Zamir & Thomas, 2019) emphasized the need to provide instructors with guid-
ance and assistance throughout the process of integrating ICT into the classroom.
The intention underlying this help would be to accompany them and ensure success-
ful results that encourage their motivation towards these resources and take advan-
tage of the large number of opportunities that they offer in the educational context.
From a broader perspective, therefore, it becomes clear that it is important to offer a
solid digital training that provides instructors with the strategies they need to trans-
fer all the benefits and opportunities that ICT offer to their students. The vision that
instructors have about the usefulness of ICT will also favour a positive predisposition
towards their integration into their educational practices for pedagogical purposes.
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Conclusion

In recent decades, the appearance of ICT in our society has brought about its trans-
formation at all levels, and especially so in education. However, the latest events that
have occurred since the start of the COVID-19 pandemia have imminently acceler-
ated the integration of ICT into the educational process as a way to face the challenge
of the virtual mode of education. At the present moment, the urgent need to integrate
ICT into the educational field has become evident, and more so than ever. In fact,
the possible advantages offered by the online mode of education over the traditional
one have been assessed and, as a result, the challenges that the educational com-
munity must face in order to progress towards online teaching have also come to
light. Among the most prominent are the digital competence of instructors, access to
technological resources, as well as the instructors’ attitude towards the integration of
ICT into their pedagogical practices through what are known as active methodologies
(Zamir & Thomas, 2019; Wu et al., 2017; Silva & Maturana, 2016; Condor-Herrera,
2020). This has evidence the insufficient training in the area of computer science to
which most of the instructors in the Spanish educational system have been exposed.
For this reason, it is recommended that this casuistry should be taken as a turning
point to address those more neglected aspects that need to be reinforced in order to
sketch out an educational system capable of adapting to the demands of the new soci-
ety. As has been reflected in the most recent studies (Wu et al., 2017; Turner-Cmuchal
& Aitken, 2016; Sanchez et al., 2020), the educational context is directed towards a
type of online teaching in which the integration of ICT into the educational model
is an essential requirement to transform learning processes and to achieve success
under the new paradigm of quality education, equity, equality and sustainability.

The results from this study have clearly shown that instructors perceive ICT as
tools that favour the adaptation of learning to the individuality of students. In the
same way, the efficacy that they perceive about their use within educational practices
has also been revealed. Both have been proclaimed as indicators of a positive atti-
tude of the instructor towards the integration of ICT into the classroom. In the same
way, it has been observed that this positive attitude on the part of the instructor can
contribute to a more active behaviour in its use in the classroom by promoting the
application of active and innovative methodologies that allow a coherent response to
the needs demanded by 21st century society.

This approach requires, among other issues, a consistent methodological trans-
formation that involves all the agents responsible for the educational process in an
attempt to adapt to the changes that occur in the context in which they work. With
all this, the orientation taken by the university should continue in the line of offering
training in how to adapt to new changes and situations, in learning to live and coexist
harmoniously, and in the satisfactory incorporation into the labour market. Bryson &
Hand (2007) reaffirmed this idea by pointing out that university students engage in
a more active way when they have the support of teaching staff who design attrac-
tive and stimulating learning environments with the support of ICT that require high
achievement results and prompt them to challenge their own thoughts.

Given the representativeness of the sample of participants, the results found here
could be generalized to the population of university professors in the Spanish context.
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Regarding the limitations of this research, although a confirmatory factor analysis has
been carried out with the data obtained, in no case could the existence of a cause-
effect relationship between the study variables be firmly affirmed. In addition, future
research should be developed to understand in a deeper way the possible causes that
lead to the manifestation of certain attitudes and behaviours towards technology. All
this must be done to improve the praxis and the ability to teach through the use of
technology of these professionals. Future research could also include other variables
linked to the professional work carried out by instructors, such as the type of rela-
tionship with their students or the collaboration with the rest of the teaching staff in
higher education institutions.
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