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Abstract: In an era where digital technologies (DTs) are reshaping educational delivery methods,
university lecturers’ ability and willingness to integrate these innovations into their teaching practices
are increasingly important. This study, conducted from October 2022 to February 2023, aims to
examine the impact of attitude and training on university lecturers’ self-efficacy in using DTs and to
assess the influence of self-efficacy on their interest in using DTs. A total of 294 university lecturers
participated in the study and completed a questionnaire assessing their perception of DTs as a
didactic tool, attitude towards the use of virtual classrooms, perceived self-efficacy, and interest
in the use of DTs, and training in the use of DTs. Data were analyzed using descriptive statistics,
correlations, and multiple linear regressions to explore the relationships between study variables.
The results indicated that positive attitudes and suitable training were positively associated with
higher self-efficacy. Moreover, high levels of self-efficacy were found to be aligned with an interest
in using DTs. These findings shed light on key factors that can effectively encourage the successful
adoption of DTs among lecturers.

Keywords: digital technologies; higher education; internet and communication technology;
self-efficacy

1. Introduction

Education plays a key role in the training and development of the digital competences
of students at all learning stages, a significance that has been accentuated by the COVID-19
pandemic. To prevent the spread of the virus, nearly 200 countries were forced to close
their schools and universities, which affected 1.6 billion learners worldwide (94% of the
total), as noted by UNESCO [1]. The need to continue students’ academic education led to a
massive transition to distance education and e-learning at all stages, and entailed a ‘strong
move towards the digital transformation of educational institutions, mainly at university
level’ [2] (p. 9).

Due to the restrictions adopted to combat the pandemic both in terms of mobility and
physical contact between people, university professors were forced to adapt quickly to the
adoption of distance learning formats. In fact, distance learning can be defined as “some
form of instruction [that] occurs between two parties (a learner and an instructor), [which]
it is held at different times and/or places, and uses varying forms of instructional materi-
als” [3] (p. 130). Generically, the distance format can be implemented through different
means, such as postal mail, online, etc. [3], or even using radio or television [4]. As a result,
the online teaching–learning option, i.e., in this study, the “access to learning experiences
via the use of some technology” [3] (p. 130), is based on digital technologies (DTs), i.e., a
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“segment of technology that is based on electronic data acquisition, processing, or analy-
sis” [5] (p. 7), which was one of the options most widely adopted by many universities
(e.g., [6]) and schools (e.g., [7]). In general, lecturers acknowledged being unprepared for
the shift to online education and faced difficulties in successfully implementing DTs [8–10],
and this process highlighted the differences that existed among university teaching staff in
terms of attitudes, training, and the ability to use DTs (e.g., [11–13]), as well as with respect
to the use and integration of digital technologies into their teaching practices (e.g., [14,15]).

These disparities in the use and attitudes towards DTs emphasized the need to
strengthen and promote lecturers’ digital competence. Digital competence refers to the
set of skills that enable people to take advantage of technology to improve their daily
activities [16,17]. This encompasses the skillful, savvy, and responsible use of information
society technologies in the fields of work, leisure, and education [18]. Thus, the develop-
ment of digital competence by teaching staff is one of the challenges of current education
at all stages, since, as Barbazán et al. [19] pointed out, nowadays ‘the traditional class-
room has been complemented with virtual spaces that force today’s teachers to have to
develop new digital strategies suitable for these new teaching and learning environments’
(p. 270). Furthermore, UNESCO [20]), emphasized that educators not only need to possess
ICT (Information and Communication Technology) skills and the ability to foster these
skills in their students, but also to effectively utilize ICT to foster students’ collaboration,
problem-solving abilities, creativity, and innovation, helping them become engaged and
contributing members of society. And it should be noted that taking advantage of ICTs
requires digital competence.

While the pandemic posed significant challenges, such as the sudden shift to online
teaching and the lack of preparedness among educators, the adoption of ICT in education
also provided new opportunities and highlighted its potential in the teaching–learning
process [21]. Teaching staff showed adaptability to the digital environment and flexibility in
the use of ICT, and their learning was maintained after lockdown [22]. Moreover, following
this experience, lecturers had an improved attitude and confidence in using ICT, and their
motivation to enhance their digital skills and use these technologies in the classroom had
increased [9,23–25].

There are different models and theories that seek to determine which factors affected
the adoption or non-adoption of technology by individuals, including the Technology
Acceptance Model (TAM) [26]; the Technological Pedagogical Content Knowledge (TPACK);
and the Teaching Typology in the Adoption and Use of Digital Technology (TAUT) [27]),
among others. These models share a common focus on examining the interaction between
users and technology, highlighting the importance of attitudes or beliefs towards technology,
contextual factors such as organizational support and training in the effective adoption
and utilization of DTs in educational settings. A systematic literature review of the TAM in
higher education during the pandemic [28] found that a key gap was the lack of focus on the
intrinsic motivation of participants, suggesting that future studies should include variables
such as self-efficacy. Additionally, there was a call for more studies utilizing lecturers as
samples to better understand their perspectives and experiences with technology adoption.

Building on these insights, this study contributes to the research related to lecturers’
attitude and training, based on the understanding that these aspects influence the ped-
agogical use of DTs. The hypotheses guiding this study are set out below, considering
the previous literature. While existing studies have extensively explored general attitudes
and contextual variables in education, this research adds value by testing hypotheses that
link specific attitudes and training to self-efficacy and subsequent interest in using digital
technologies, by focusing on higher education. Additionally, by situating this research in
the post-lockdown period, it captures the evolving dynamics of digital competence and
attitudes shaped by recent global shifts towards online and hybrid learning models.



Educ. Sci. 2024, 14, 728 3 of 12

2. Literature Review
2.1. University Lecturer Attitude and Self-Efficacy

When analyzing the educators’ technology adoption, self-efficacy plays a key role as
shown in diverse research studies (e.g., [29–32]). As Cabero-Almenara et al. [33] noted, ‘the
beliefs and attitudes that lecturers have regarding the opportunities that technologies can
offer them for their professional development are essential’ (p. 17), both when in terms of
using them in their teaching, and in the way they do it. In a similar vein, diverse authors
(such as Arancibia et al. [34], Beardsley et al. [9], Hidalgo-Cajo and Gisbert-Cervera [27], or
Nuñez-Ramírez et al. [23]), underlined that the relationship that lecturers have with ICTs is
consistent with their attitudes and/or motivations, among others.

The Technology Acceptance Model (TAM) presented by Davis [26] is one of the most
widely used models to analyze and understand how and why people adopt or reject a
new technology. It suggests that attitudes towards and use of technology are based on
two factors: perceived usefulness and perceived ease of use. Perceived usefulness refers to
how an individual considers that a particular technology will improve their performance
on specific tasks, and perceived ease of use relates to the perception of how simple and
easy it is to use the technology. Thus, the TAM model proposes that the more useful and
user-friendly a person perceives a particular technology to be, the more likely they are to
adopt it. This idea has been contrasted in different studies that have applied the model to
different contexts [35–39].

Previous studies have shown that lecturers who have a positive attitude towards
technologies make more use of online environments [40,41]. This positive perception not
only influences their intention to use technologies, but also contributes to perceived self-
efficacy [42], understood as the beliefs an individual possesses about their own ability to
perform an action to gain the desired outcome. It has also been highlighted that motivation
plays a key role on educators’ actions [43]. Studies conducted with graduate students
have also shown that positive attitudes towards technology contribute to perceived self-
efficacy [44]. Even if the TAM model has been extensively used, Rosli et al. [28] highlighted
the need for research, focusing on higher education and examining the role of self-efficacy.

In view of the above, this paper proposes the following hypothesis:

H1. Lecturers’ positive attitudes towards DTs contribute positively to self-efficacy in the use of DTs.

H1a. The perception of DTs as a didactic tool will positively contribute to self-efficacy.

H1b. Positive attitudes towards virtual classrooms will positively contribute to self-efficacy.

2.2. Training and Self-Efficacy

UNESCO [20] stressed the importance of ongoing training and support for educators
to develop the necessary ICT skills and strategies, and to include them into their teaching.
Developing digital competence among educators is essential because it enables them to
create, execute, and assess educational activities aimed at encouraging the effective use of
technology in teaching their students [8].

Along these lines, as different studies have pointed out, educators’ digital compe-
tence training is related to their use of technology and also influences perceived self-
efficacy [42,45]. A study of faculty members in US colleges of education [46] concluded that
there were significant correlations between technology literacy and pedagogical practice
integration. Studies with graduate students have also shown that digital competence
contributes to perceived self-efficacy [44].

However, some studies conducted both before the pandemic (e.g., [47–50]) and others
carried out during and after that period [8] found that educators had a moderate or medium
level of digital competence, which needed to be further developed. In particular, during
COVID-19, the lack of digital skills training was one of the major difficulties identified by
teaching staff [13].
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These results are consistent with those reported by pre-service teachers, who valued
ICT highly but recognized that there was a lack of training in how to use them in the class-
room [51], as they were mainly applied to everyday issues and direct communication [52].
In addition, prospective teachers with more training in the educational use of ICT had
higher levels of perceived self-efficacy in educational use [53]. Thus, several authors have
stressed the need for institutions to promote plans for their training and development, both
in the technological and pedagogical fields [8,36,51]. As Li et al. pointed out [42], ‘effective
professional development needs to address school culture, teachers’ mindset, and provide
sufficient time for modelling, experimentation, and reflection, as well as follow-up support
for technology integration in the classroom’ (p. 514).

The following hypothesis is therefore proposed:

H2. Lecturers’ training in DTs positively contributes to self-efficacy in the use of DTs.

2.3. Self-Efficacy and Use of DTs

Self-determination theory (SDT), proposed by Deci and Ryan [54,55], suggests that
individuals are motivated when their needs for autonomy, competence and relatedness are
satisfied. It is therefore considered that greater self-efficacy in the use of digital technologies
can satisfy the competence required for including them in pedagogical practice, leading to
greater intrinsic motivation and interest in the use of these technologies.

Previous studies have indicated that lecturers’ perceived self-efficacy is a significant
factor determining their use of technology; therefore, self-efficacy in the use of technology is
related to a more frequent use or intention to use technology in the classroom (e.g., [56–58]),
while educators who lack confidence in their digital skills are less likely to use digital
technology [59]. As suggested by the TAM model [55] lecturers’ technological self-efficacy
may increase their expectations of achieving optimal teaching outcomes, resulting in the
greater application of DTs in the classroom. Furthermore, educator self-efficacy is positively
related to a greater ability to integrate technology into their pedagogical practice [46], as
was also the case of students in initial teacher training [37,53].

In view of the above, the following hypothesis is proposed:

H3. Lecturers’ self-efficacy positively contributes to their interest in using DTs.

The conceptual model of the study is summarized in Figure 1:
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Figure 1. Conceptual model.

3. Methods
3.1. Objective

This study had two main objectives. The first one was to examine the impact of
attitude and training on university lecturers’ self-efficacy in using DTs, and the second was
to assess the influence of self-efficacy on interest in using DTs.
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3.2. Participants

A total of 294 university lecturers participated in this study. The sample size was
selected to be representative of the university teaching population in the participating
universities. The participants had an average age of 46.42 years old (SD = 10.87). The
average teaching experience of the participants was 13.42 years (SD = 10.78). Forty-eight
percent of the participants were men. Seventy percent of the lecturers were employed full
time, while 30% were employed part time. Thirty-eight percent taught both undergraduate
and graduate programs, while 60% exclusively taught undergraduate programs. Only 2%
of the lecturers exclusively taught graduate courses.

3.3. Procedure

Data collection consisted of the administration of a questionnaire to university lecturers
from two Spanish universities. An initial step involved presenting the study’s objectives to
the universities and securing permission to administer the questionnaire to all lecturers. An
email was then sent to all lecturers affiliated to the selected universities. The email included
a brief explanation of the study’s purpose, as well as a link to access the online questionnaire
on Qualtrics. The email invitation emphasized that participation was voluntary and assured
that the responses were confidential and anonymous.

The questionnaire focused on the lecturers’ use of digital technologies in their teaching.
Participants were encouraged to answer all the questions to the best of their knowledge.
The completion of the questionnaire was estimated to take approximately 10 min.

Ethical considerations were followed throughout the study, ensuring that participants’
personal information remained confidential and that their responses were anonymized and
used solely for research purposes.

Data collection was conducted from October 2022 to February 2023. Throughout this
period, three reminders were sent to the lecturers to encourage their active participation
and improve the overall response rate. The study was conducted in the aftermath of the
COVID-19 lockdowns, a period marked by significant changes in educational delivery
methods. During this time, there was a heightened focus on the integration of digital
technologies in teaching due to the shift to online and hybrid learning environments.

3.4. Measures

The questionnaire used in this study included several scales to assess different con-
structs related to the use of digital technologies. The scales and their psychometric proper-
ties are described below:

Perception of Digital Technologies as a Didactic Tool: This scale aimed to assess DTs’
perceived efficacy in and relevance to the educational process. It comprised seven items,
rated on a 5-point Likert scale ranging from 0 = ‘never’ to 5 = ‘always’. Sample item: ‘Does
digital technology enable you to achieve educational objectives with your students more
effectively?’. The scale was adapted from the TAUT questionnaire by Hidalgo-Cajo and
Gisbert-Cervera [27]). The internal consistency of this scale was found to be high, with a
Cronbach’s alpha coefficient of 0.88.

Attitudes towards the Use of Virtual Classrooms (VCs): This scale measured lecturers’
attitudes towards using virtual classrooms and consisted of two sub-dimensions: Utility
(AU_1) and Ease of Use (AU_2). It included a total of 12 items equally divided between
the sub-dimensions. Items were rated on a 5-point Likert scale, ranging from ‘completely
disagree’ to ‘completely agree’. Sample items included ‘Using virtual classrooms would
increase the efficacy of my academic work’ (utility) and ‘Accessing virtual classrooms to
complete tasks would be easy for me’ (ease of use). The scale was derived from the TAUT
questionnaire developed by Hidalgo-Cajo and Gisbert-Cervera [27], and demonstrated high
internal consistency, with a Cronbach’s alpha coefficient of 0.92. It is worth noting that one
of the participant universities implemented a Smart Classroom system (see [6,60]), which
facilitated the virtual classrooms (VCs) through various hardware components—Smart
Board, imaging system, and sound system—and software, namely Zoom [60] (p. 5). Addi-
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tionally, the other university opted to deploy a mobile camera system that could be used in
different classrooms to conveniently enable VCs using Google Meet and Zoom software.

Perceived self-efficacy in the use of digital technologies: this scale, adapted from
McDonald and Siegall [61], assessed the perceived self-efficacy in using digital technologies.
It consisted of five items rated on a 5-point Likert scale, ranging from ‘totally disagree’ to
‘totally agree’. Sample item: ‘Digital technologies will enable me to perform my work better
and more efficiently’. The internal consistency of this scale was found to be good, with a
Cronbach’s alpha coefficient of 0.82.

Interest in the use of digital technologies: This scale measured lecturers’ interest in
incorporating digital technologies into their pedagogical practices. It consisted of 7 items
rated on a 5-point Likert scale, ranging from ‘not interested at all’ to ‘totally interested’.
The scale was adapted from the TAUT questionnaire developed by Hidalgo-Cajo and
Gisbert-Cervera [27]. The internal consistency of this scale was assessed and resulted in a
Cronbach’s alpha coefficient of 0.82.

Training in digital technologies: This scale, adapted from Taquez et al. [62], aimed
to assess the breadth and depth of lecturers’ training experiences with various digital
technologies commonly used in educational settings. It consisted of 20 items listing different
digital technologies. Participants rated their level of training on a 5-point Likert scale,
ranging from ‘I have no training’ to ‘I have very good training’. The scale demonstrated
high internal consistency, with a Cronbach’s alpha coefficient of 0.92.

To ensure the robustness of the findings, the internal consistency of each scale was
evaluated using Cronbach’s alpha coefficients, all of which indicated good-to-excellent
reliability. Additionally, the scales were adapted from well-established questionnaires in
the field of educational technology, ensuring their content validity.

3.5. Data Analysis

The questionnaire responses were recorded using the Qualtrics platform and data
analysis was conducted using IBM SPSS Statistics (version 28). Descriptive statistics were
used to summarize the data, including measures such as means, standard deviations,
frequencies, and percentages. Inferential statistical analyses such as correlations and
regressions were performed to explore relationships between study variables.

4. Results

Table 1 shows the means, standard deviations, and correlations among the study
variables. To test Hypotheses 1 and 2, the relationship between the perception of DTs as a
didactic tool (H1a), attitudes towards virtual classrooms (H1b), training in DTs (H2), and
lecturers’ self-efficacy were examined. The results depicted in Table 1 indicate that there
were significant correlations between each of the hypothesized predictors and lecturers’
self-efficacy. With respect to Hypothesis 3, which posited that self-efficacy would positively
influence the interest in using DTs, we also found significant correlations among the
variables, as presented in Table 1.

Table 1. Descriptive statistics, scale reliability, and correlations.

M (SD) α 1 2 3 4

1. Interest in using DTs 3.06 (0.89) 0.82
2. Perception of DTs 3.65 (0.77) 0.88 0.43 *

3. Attitude towards VCs 3.42 (0.74) 0.92 0.36 * 0.44 *
4. DTs’ self-efficacy 3.65 (0.75) 0.82 0.24 * 0.41 * 0.59 *
5. Training in DTs 2.42 (0.60) 0.92 0.25 * 0.26 * 0.28 * 0.43 *

* p < 0.01.

The results indicate significant correlations among the variables, supporting the hy-
pothesized relationships. To further validate Hypotheses 1 and 2, we conducted multiple
linear regressions to assess the effect of attitude towards DTs and training in self-efficacy
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were conducted. The regression results, presented in Table 2, confirm that all predictors
had significant positive effects on self-efficacy. These variables collectively explained 44%
of the variance in self-efficacy in the model test, F(3283) = 76.12, p < 0.01.

Table 2. Multiple linear regression explaining self-efficacy.

Variable B β SE

Constant 0.73 0.20 **
Perception of DTs 0.15 0.15 0.04 *
Attitudes towards VCs 0.45 0.44 0.05 **
Training in DTs 0.33 0.26 0.05 **
R2 0.44

* p < 0.005. ** p < 0.001.

Hypothesis 3, which posited that self-efficacy would positively influence interest
in using DTs, was also examined. The regression results, shown in Table 3, confirmed
this hypothesis, with self-efficacy explaining 6% of the variance in interest in using DTs,
F(1292) = 18.86, p < 0.01.

Table 3. Multiple linear regression explaining interest in the use of DTs.

Variable B β SE

Constant 2.00 0.25 **
Self-efficacy 0.29 0.24 0.06 **

R2 0.06
** p < 0.001.

5. Discussion

It seems relevant to investigate instructors’ perceptions on technology, once it is
incorporated into the educational facilities as a solution to meet the challenges arising
from access restrictions when the COVID-19 pandemic was declared. This research study
was carried out once the pandemic was over, and after analyzing the results collected
from 294 respondents—from two universities—through a survey, several ideas are high-
lighted next.

Various studies have focused on student and lecturer perceptions of developments
and changes in educational aspects brought about by the evolution of a specific technology,
such as the impact of artificial intelligence [63,64] or the implementation of smart classroom
technologies [65–67]. The approach that has been taken in this paper has deliberately
avoided focusing only on a specific technology, as it was aimed to capture lecturers’ percep-
tions of and attitudes towards the use of technologies. The intention was to gather results
to provide some guidelines that can be useful in the design of education policies, in line
with other research works on the digital transformation in the educational context, such
as [68,69].

The results showed that both lecturers’ attitudes and training were positively associ-
ated with self-efficacy. Moreover, high levels of self-efficacy were found to be aligned with
an interest in using DTs. These significant results played a crucial role in identifying key
factors that could effectively encourage the successful adoption of DTs among lecturers. The
conclusions of this study have several practical implications for educators and institutions
aiming to promote the successful integration of digital technologies in educational settings.

Firstly, in line with previous studies (e.g., [40,42]), lecturers’ attitudes were found to
be positively associated with self-efficacy. Therefore, it is crucial to encourage positive
attitudes towards digital technologies among lecturers, as these attitudes have a positive
impact on their self-efficacy in using these tools. Institutions should actively support and
promote familiarity with and use of DTs among faculty members, since a new technology’s
perceived usefulness and ease of use can be influential in an individual’s attitude towards
and use of that technology, as the Technology Acceptance Model [55] suggested.
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Secondly, the study highlights the importance of providing sufficient training oppor-
tunities for lecturers to enhance their self-efficacy in using digital technologies, providing
personalized plans. Institutions should consider offering comprehensive training programs,
professional development courses and readily available guides in order to support faculty
members in developing the necessary skills and confidence to successfully include DTs in
their teaching [8].

This study has several limitations that should be acknowledged. Firstly, the research
design employed was cross-sectional. This design was appropriate for examining associa-
tions and correlations among the variables of interest. However, future studies adopting
longitudinal or experimental designs would be beneficial in establishing causal links be-
tween these variables. Secondly, the data collection relied on a survey approach, which
is subject to common limitations such as social desirability bias and self-reporting inac-
curacies. Respondents may have provided responses that they perceive as more socially
acceptable or may not have accurately recalled their attitudes or training experiences. Using
additional data collection methods such as interviews or observations could provide more
comprehensive and nuanced insights into participants’ behaviors and perceptions. Another
limitation pertains to the sole reliance on the ‘interest in using DTs’ as an outcome variable.
While this provides valuable information about participants’ intentions, future studies
should consider incorporating behavioral measures or actual usage data to assess the
real-world implementation of digital technologies in lecturers’ teaching. Furthermore, the
study focused on lecturers’ perspectives and did not explore potential influences from other
stakeholders, such as students or university administrators. Including a broader range of
participants could offer a more comprehensive understanding of the factors influencing the
successful integration of DTs in educational settings.

6. Conclusions

New technologies have played a key role in addressing the effects of the pandemic,
which once led to physical restrictions in education centers. Now that these technological
devices are in the educational centers to stay, it seems timely to focus on several aspects
derived from the use of these technologies by users, such as attitudes, training, and skills
in the use of technology. For this reason, and in order to shed light on this topic, this
research work focuses on the study of these facts in a university environment, and for this
purpose, we surveyed university professors from two universities. In doing so, we want to
identify and analyze the diverse perceptions of these professors regarding technology in
higher education, which can help consolidate the transformation of educational institutions.
Therefore, this study collected lecturers’ views on the use of DTs in the classroom, with a
dual-fold objective: (1) to contribute to an effective implementation of educational policies
that leverage the advantages of using technology; and (2) to consider the conditioning
factors derived from lecturers’ use of technology. Once the results are analyzed, it can be
highlighted that both the lecturers’ attitudes as well as their perception of self-sufficiency
in relation to the use of technology are really relevant.

As already mentioned in the previous section, this research work has limitations.
However, this study lays a foundation for understanding the relationships between atti-
tudes, as well as training, towards self-efficacy and interest in using DTs among lecturers.
Addressing these limitations in future research will lead to more robust conclusions and
facilitate the development of effective strategies for promoting the successful adoption of
digital technologies in educational contexts.
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