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Abstract: During the confinement and post-confinement period, the continuous training centers at
different Catalan universities adapted the lifelong learning of professors. The present study analyzes
the education of lecturers from Catalan universities before and after the pandemic, as well as their
perception of its impact. A documentary analysis was performed of the continuous training programs
for professors. Posteriorly, an enquiry was made about the perception of impact of this training,
through a descriptive and inferential analysis with the use of a questionnaire designed ad hoc. Results
indicated an increase in training associated with institutional digital tools, online evaluation, and
design of online courses. The efforts by the professors to implement the knowledge acquired is
underlined, with a higher perception of impact observed in the areas of Social and Legal Sciences and
Arts and Humanities. In addition, the main difficulties perceived were the lack of time for adapting
their practice of teaching with the knowledge acquired, as well as the complexity of performing an
online evaluation. It is concluded that there is a need for continuous training programs that help
establish support networks and collaboration between professors for the improvement of teaching,
and in which one of the priorities is online evaluation.

Keywords: lifelong learning; online education; online training; teacher training

1. Introduction

The worldwide pandemic due to COVID-19 [1] caused a great number of changes
in many of the aspects of day-to-day life. In Spain, the state of alarm was decreed [2],
which mandated the confinement of the entire Spanish population to their homes from
March 2020 to July 2020. In the area of Higher Education, the manner of teaching had to be
changed, thus establishing the virtual format at every public university [3,4].

Continuous training of the university professors was also affected. Many universities
offered more training and education on ICT and virtual teaching [5–7]: institutional digital
tools, methodologies, hybrid classrooms, etc.

2. The Training of the University Professors

The training of university professors is a widely-studied field of research. It could
be said that it has two different aspects [8]: on the one hand, to have the knowledge and
the competences related to their area of knowledge, which they should be able to transmit
or promote in their students, as well as knowing and appreciating the discipline will be
essential to connect with students [9], while, on the other hand, having training on the
manner in which these knowledge and competences are taught.

The relationship between knowledge and pedagogy as a set is developed by Refer-
ence [10] in the PCK model (Pedagogical Content Knowledge), a cornerstone within the
training of professors, in which two variables are interrelated: the basic knowledge of the
subject that the professor must teach and how it is taught. The model differentiates the
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pedagogue from the content expert because what is precisely sought is the intersection
between these two elements [11,12].

Reference [13] proposed the TPACK model (Technological Pedagogical Content Knowl-
edge). The authors added a third element to the initial variables, technology. The TPACK
model indicates that the training of the professors must seek the intersection between these
three variables [14–16].

From a more current perspective, Reference [17] presented the Model of Teacher
Academic Development (MDAD). This model includes variables of content and pedagogy,
and, although not in an explicit manner, we also glimpse the need to use technologies to
achieve the objectives proposed. The value added by the MDAD model is that it proposes
different levels of development and dimensions. The levels reflect the progression of a
specific teaching value, a progression regulated by 15 dimensions, which are organized
into three blocks: curriculum (what do we teach?); processes (how do they learn? how
do we teach?); and rationales (why do we do what we do?). In this sense, Reference [17]
affirms that the aim of the model is to stagger the advance of each dimension until reaching
its greatest development. The result of the three levels is an adequate map of teaching.

Universities must promote and facilitate training of professors. It is indispensable
to harmonize the institutional logics with the needs of the professors [18]. Starting with
this harmonization, different training modalities can be promoted [8]: training courses,
seminars, support and collaboration between professors, reflective practices, etc., always
trying to achieve that the training activity has a positive impact and is transferred to the
professors’ teaching tasks.

3. Impact of the Continuous Training of Professors

Presently, and considering the COVID-19 pandemic [1], the e-learning training pro-
cesses of university professors have become key elements for the positive impact of the
knowledge acquired on virtual teaching [19–21]. According to References [22,23], trans-
ferring new training consists on the application of the skills, knowledge, and attitudes
acquired into the workplace. The positive impact of training is one of the aims of the
professor’s training programs. Thus, a positive impact on the practice of teaching [24,25],
or in the development of the pertinent education competences, is sought from the newly
acquired knowledge.

However, achieving a positive impact of the university professor’s training is a great
challenge [15,23,25–29]. In addition, there is little scientific evidence which examines if
the training received is truly applied, and in the case it is, if the new knowledge improves
university teaching [1,11,30]. This aspect is more emphasized when the impact of training
associated with the ICT is linked to it [14,31,32], but especially with its connection with the
disciplinary and pedagogic competences [15,16].

Assessment of the impact places the spotlight on the changes made before and after
the training, and it also allows us to observe if the training of the professors leads to real
transformations and changes in the practice of teaching [30–33]. Therefore, evaluation of
the impact allows for a self-evaluation of the knowledge acquired, and the real meaning of
the training received [26,30]. In this sense, evaluation of the impact of training allows us to
make decisions that could lead to its improvement [15,26,34,35].

Lastly, it should be considered that evaluation of the impact of the training should be
performed the year after it occurred, as it is always done on a delayed basis [26,27,34–36].
This will allow the changes in the practice of teaching associated to the training received to
take place.

4. Methodology
4.1. Objectives

The objectives of this study are:

• To analyze the training received by professors from Catalan universities during the
pandemic for their practice of teaching.
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• To learn about the training proposals planned and the subjects that were most demanded.
• To evaluate the perception of impact of the training received.

4.2. Method

To achieve the objectives proposed, the study was conducted in two key phases:

A. First, a study was made of the continuous training offered to university professors in
2019 and 2020 by the different university units and institutions that were responsible
for this matter. A comparison was made to determine the type of training proposals
and the subjects developed, as well as to discover which garnered the most professors’
interest. The intention was to compare and contrast the differences between the
training proposals from each year and, to verify if the new teaching reality due to
the pandemic, intervened in the training demanded by the professors. This first
phase was conducted through documentary analysis. The results are shown in a
table of percentages.

B. Second, through a non-experimental and descriptive quantitative research method-
ology, we constructed an ad hoc questionnaire to ask about aspects associated to
the adequacy and perception of impact of the training received on the practice of
teaching itself.

This questionnaire was composed by a block of identification data considered as
independent variables: age, gender and area of knowledge. After this, 51 items are
shown, which were answered using Likert-type responses, where 0 was nothing/null, and
4 signified a lot/always. These 51 items were grouped into 6 differentiated blocks:

• Block 1: Type of training received (9 items),
• Block 2: Level of learning derived from the training (8 items),
• Block 3: Help from the knowledge acquired (12 items),
• Block 4: Feelings towards the use of the new knowledge (4 items),
• Block 5: Difficulties in the application of the training received (9 items), and
• Block 6: Perception of impact of the training (9 items).

The questionnaire finishes with three open-ended questions that inquire about the
reasons for which the professors signed up to the training courses, the self-diagnosis
performed about their level of competence for conducting online teaching, and, finally,
which aspects should be improved in the training courses received.

The statistical treatment of the data collected with this questionnaire will serve to
conduct a descriptive and inferential analysis. The techniques and statistical tests uti-
lized were:

• Descriptive tests of the quantitative variables with frequency and percentage tables.
• The Likert variables were described through a distribution of percentages of the

responses and the habitual tools of means and standard deviations.
• The reliability of the questionnaires was assessed through Cronbach’s Alpha Coef-

ficient to measure the internal consistency. A value higher than 0.60 indicates an
acceptable reliability, and, if higher than 0.80, it is good, or >0.90 very good.

• The non-parametric Friedman test was utilized to contrast the mean values of the Lik-
ert variables measured in the same sample of subjects that were not have a statistically
normal distribution, to verify the meaning of the differences between them.

• To contrast the means of the subgroups of the different subjects, the Mann-Whitney
and Kruskal–Wallis tests were utilized when these were not distributed normally.

Lastly, the effect size was calculated to express the magnitude of the differences be-
tween the samples. This effect size was expressed in R2 (scale: 0–1) so that it could be
compared between different types of data from the variables, and between different statis-
tical tests. When the means were compared, R2 was calculated with Cohen’s D [37]. When
the variables were categorical, R2 was calculated with Cramer’s V, similar to Pearson’s, but
specific for these type of data [38]. In all these inferential statistical tests, significance was
considered when p < 0.05, with high significance when p < 0.01.
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4.3. Sample

The questionnaire was applied thanks to the collaboration of the professor training
centers from the participating Catalan universities (UAB, UB, UPF, UdG, URV, UdL, UVic,
and UPC). The size of the study sample was calculated to be approximately 6620 professors,
considering a value of 20 per training course, with 331 training courses counted.

According to this N population, and setting the confidence level at 95%, along with a
maximum margin of error of ±5%, and an assumption of maximum variance (P = Q = 50%):
the minimum sample N estimated was 364 subjects. We were able to obtain responses
from 379 participants, so that this initial estimated number of cases needed was exceeded,
thereby satisfactorily meeting the sampling conditions and slightly reducing the margin of
error forecasted (4.9%).

The age of the professors who completed the questionnaire ranged from 24 to 65 years
old (median of 48), with the mean age of 46.6 years old (95% CI: 45.6–47.6; SD ± 9.8 years).
A greater participation of women as compared to men, 64.4% versus 35.6% (244 and
135 cases) was observed. The mean for both genders was similar (M: 47.4 versus W: 46.2),
without a significant difference found between them (p > 0.05).

The most represented areas of knowledge were Social and Legal Sciences (32.7%; 124),
followed by Health Sciences (26.1%; 99). Engineering and Architecture (17.4%; 66) occupied
the next position, with Science (12.7%; 48) and Arts and Humanities (11.1%; 42) found in
the lowest positions.

Data indicated that before the COVID-19 health crisis, the degree of prior knowledge
associated to online teaching and the digital classroom was not very high: only 0.8%
(3 cases) confirmed that they were well prepared, and 20.6% (78) considered themselves to
have a great amount of knowledge. The largest part of the sample (37.2%; 141) affirmed
that they only had some basic knowledge and notions. Lastly, 25.3% (96) answered that
they had little knowledge, and 16.1% (61) had no knowledge.

4.4. Validity and Reliability of the Questionnaire

The questionnaire was subjected to content validity by 10 judges, of which 5 were
experts in professor training and 5 were participants in the sample analyzed. The validation
criteria utilized were univocality, relevance, and the degree of importance of each item.
The suggestions from the judges were considered for the creation of the final version of
the questionnaire.

Overall reliability of the items as a set was studied, with a high Cronbach’s Alpha
value of 0.95 (CI: 0.94–0.96) found. This high reliability was maintained separately by
each block, with coefficients within the range of 0.80 (from the Perception of impact of the
training), and 0.94 (from the Help from the training received).

5. Results

Firstly, data on the analysis of the programs planned by the universities for the training
of professors in 2019 and 2020 will be presented. Afterwards, and to provide an answer to
the study objectives, we considered, specifically, three blocks of the questionnaire, as they
were directly associated to the knowledge acquired in the training by professors and the
application and perception of impact of this knowledge in the practice of teaching: Block 3
(Help from the training received, Cronbach’s Alpha = 0.94, CI 0.93/0.95), Block 5 (Difficul-
ties in the application of the training received, Cronbach’s Alpha = 0.86, CI 0.84/0.88), and
Block 6 (Perception of impact of the training, Cronbach’s Alpha = 0.80, CI 0.77/0.83).

5.1. Training Proposals for University Professors at Catalan Universities

Table 1 shows the analysis performed starting with the training courses offered Catalan
universities that were analyzed. A comparison was made between the training offered in
2019 (pre-COVID-19 period) and those in 2020 (COVID-19 period).
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Table 1. Training offered by Catalan universities in 2019 and 2020.

Training Content Percentage 2019 Percentage 2020

Institutional digital tools 32.25% 36.23%

Non-institutional digital tools 21.78% 9.67%

Methodologies compatible with online
teaching 20.16% 13.04%

Communication through digital tools 2.42% 3.86%

Evaluation compatible with online teaching 5.65% 13.53%

Personal management in times of crisis 1.61% 0.97%

Equipment for hybrid classrooms 0.81% 0.97%

Design of online courses: transition to
remote teaching 4.03% 12.56%

Tutoring 4.03% 2.42%

Computer safety and data protection 4.03% 6.76%

Total for online teaching training 18.51% 30%
Source: Created by authors.

During the 2019 period (pre-pandemic period), Catalan universities offered
670 continuous training courses for professors, of which 124 (18.51%) were destined toward
the development of the digital competences of the educators. Thus, of the 124 courses,
the training contents that were most taught were: Institutional digital tools (32.25%),
Non-institutional digital tools (21.78%), Methodologies compatible with online teaching
(20.16%), and Evaluation compatible with online teaching (5.65%). On the other hand, the
contents that were least offered were: Computer safety and data protection, Tutoring, and
Design of online courses: transition to remote teaching (all of them with 4.03%), Personal
management in times of crisis (1.61%), and Equipment for hybrid classrooms (0.97%).

Due to the pandemic, the Catalan universities offered 690 continuous training courses,
of which 207 (30%) aimed to help with the adaptation to virtual teaching. Of these
207 courses, as observed in Table 1, the contents that were most taught in 2020 were:
Institutional digital tools (36.23%), Evaluation compatible with online teaching (13.53%),
Methodologies compatible with online teaching (13.04%), Design of online courses: transi-
tion to remote teaching (12.56%). On the other hand, the least offered were: Communication
through digital tools (3.86%), Tutoring (2.42%), Personal management in times of crisis
(0.97%), and Equipment for hybrid classrooms (0.97%).

5.2. Description of the Perception of Impact of the Training Received on Teaching
5.2.1. Help from the Training Received

Table 2 summarizes the responses about the knowledge acquired by professors.
After the contrast analysis between the means of these items, a high statistical signifi-

cance was found, p < 0.001 (Friedman value = 675.63; p-value = 0.000000), along with a large
size effect (R2 = 0.188), which demonstrated the existence of differences in the responses
provided for these items. The analysis of the means points out that the significance was
mainly determined by on item, number 3.12 (Establish collaboration and exchange net-
works with other colleagues), which obtained a score that was lower than the rest. The rest
of the items obtained homogeneous mean values, between 2.44 and 3.00. Among the items
with the highest scores, the following are highlighted: 3.8 (Have more knowledge about
digital tools), 3.1 (Improve my online teaching), 3.2 (Be more efficient in online teaching),
and 3.4 (Become more aware of my needs).
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Table 2. Descriptive analysis. Help from the training received. Reliability: Alpha = 0.94 N = 379.

% of Response for Each Option Descriptive Values

Item 0 1 2 3 4 Mean Std. Dev.

3.1: Improve my online teaching 3.2 6.6 12.9 43.3 34.0 2.98 1.01

3.2: Be more efficient in online teaching 3.2 8.2 16.9 40.1 31.7 2.89 1.04

3.3: Improve the quality of my online teaching 3.2 8.2 23.2 37.7 27.7 2.79 1.04

3.4: Become more aware of my needs 7.1 5.5 21.1 28.0 38.3 2.85 1.20

3.5: Have more interest for learning about online teaching 8.7 11.1 20.3 30.6 29.3 2.61 1.25

3.6: Develop new aptitudes for online teaching 4.7 7.1 22.2 39.6 26.4 2.76 1.07

3.7: Have more knowledge about methodologies that are
adequate for online teaching 7.1 7.9 23.5 36.1 25.3 2.65 1.15

3.8: Have more knowledge about digital tools 4.0 4.0 15.3 42.0 34.8 3.00 1.01

3.9: Have more knowledge about online evaluations 11.1 12.1 19.3 26.9 20.6 2.44 1.25

3.10: Have more knowledge about quality online teaching 8.7 9.5 22.7 36.9 22.2 2.54 1.19

3.11: Have more tools to improve communication 10.3 13.7 20.1 33.8 22.2 2.44 1.26

3.12: Establish collaboration and exchange networks with
other colleagues 24.5 21.4 27.7 13.5 12.9 1.69 1.32

Source: Created by authors.

5.2.2. Block 5: Difficulties in the Application of the Training Received

Table 3 contains the description of the items associated with the difficulties found for
applying the knowledge acquired.

Table 3. Descriptive analysis. Difficulties in the application of the training received. Reliability: Alpha = 0.86 N = 379.

Percentage of Response for Each Option Descriptive Values

Item 0 1 2 3 4 Mean Std. Dev.

5.1: Insufficient digital resources 24.8 19.6 20.1 24.0 12.1 1.80 1.37

5.2: Insufficient training on online teaching 24.8 25.6 25.9 16.6 7.1 1.56 1.23

5.3: Lack of time 7.1 103 20.1 25.6 36.9 2.75 1.25

5.4: Lack of support from the institution 31.9 19.8 23.5 11.9 12.9 1.54 1.38

5.5: Insecurity in implementing new things 25.6 27.2 26.1 16.6 4.5 1.47 1.70

5.6: Difficulty in applying new methodologies 19.0 24.0 30.3 23.2 3.4 1.68 1.13

5.7: Difficulty in applying the evaluation compatible with
online teaching 13.5 16.6 24.5 22.4 23.0 2.25 1.34

5.8: Difficulty in applying digital resources 22.2 32.7 26.4 16.1 2.6 1.44 1.08

5.9: Lack of access to technological means and resources 45.4 15.8 22.7 13.5 2.6 1.12 1.20

Created by authors with IBM SPSS Statistics 25.

Responses did not denote great difficulties (medium-low level). Within the responses,
two items were prominent due to their higher values, which indicated greater difficulties
(see Figure 1): 5.3 (Lack of time), and 5.7 (Difficulty in applying the evaluation compatible
with online teaching). The results from the comparison test showed that these differences
were very significant statistically, p < 0.0001 (Friedman value = 592.52; p-value = 0.000000),
and with a large size effect (R2 = 0.206). On the contrary, the lowest degree of difficulty
was observed in item 5.9 (Lack of access to technological means and resources).
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5.2.3. Block 6: Perception of Impact of the Training

Lastly, Table 4 shows the perception of impact of the training received on the practice
of teaching.

Table 4. Descriptive analysis. Perception of impact of training. Reliability: Alpha = 0.80 –N = 379.

Percentage of Response for Each Option Descriptive Values

Item 0 1 2 3 4 Mean Std. Dev.

6.1: Development of my digital competence 3.2 4.7 17.7 41.2 33.2 2.97 0.99

6.2: Application of the knowledge acquired 1.6 1.6 16.9 39.3 40.6 3.16 0.87

6.3: Application of new technologies 2.4 8.2 21.4 34.6 33.5 2.89 1.04

6.4: Application of new online evaluation strategies 7.7 15.8 23.0 29.0 24.5 2.47 1.23

6.5: Application of new institutional digital resources 2.4 8.2 15.3 30.3 43.8 3.05 1.06

6.6: Application of new non-institutional digital resources 19.3 7.1 25.9 25.6 22.2 2.24 1.39

6.7: Use of new ways to communicate with the student 5.8 7.9 25.3 30.9 30.1 2.72 1.15

6.8: Maintenance of the same teaching format 23.7 26.1 25.3 20.1 4.7 1.56 1.19

6.9: Creation of a network of colleagues to share experiences 43.0 29.0 15.3 9.6 3.2 1.01 1.12

Created by authors with IBM SPSS Statistics 25.

Comparison (Figure 2) again revealed the existence of highly significant differences
(p < 0.0001, Friedman value = 1083.52; p-value = 0.0000000), along with a very large size
effect of 38.1% (R2 = 0.381), which provided solid statistical support that confirm the
existence of large differences in this block of items. After analyzing the mean values, it was
verified that two items were different from the rest due to their low values: 6.9 (Creation of
a network of colleagues to share experiences), and 6.8 (Maintenance of the same teaching
format), which were, therefore, the ones where less perception of impact was observed. On
the other hand, many items had superior scores, mainly: 6.2 (Application of the knowledge
acquired) and 6.5 (Application of new institutional digital resources), but we could also cite
6.1 (Development of my digital competence) and 6.3 (Application of new technologies).
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5.3. Inferential Analysis

Next, all the items from each block were contrasted as a function of the factors: Sex,
Age, and Area of knowledge. Non-parametric tests were utilized (due to the lack of
normality of these variables), and the size effect (R2) was added.

In relation to the blocks used in this study, we can highlight the following:

• Gender: Differences were barely found with statistical significance and accompanied
with an effect size of any importance. The ones that appeared indicated that:

− Highest mean scores of women for the items: 3.6 (Develop new attitudes towards
online teaching) and 6.5 (Application of new institutional digital resources).

− Higher mean scores of men for items 5.3 (Lack of time) and 5.1 (Insufficient
digital resources).

• Age: For the analysis of age as a possible explanatory factor for the differences between
the items, many cut-off points for this variable were tried. Ultimately, the best results
were found by the cut-off points presented in the following results: until 35 years
old, from 36 to 50 years old, and from 51 years old forward. As a function of this
categorization, high significances with a large effect size were found in:

− In item 3.9 (Have more knowledge about online evaluations) (p < 0.001; effect of
6.6%) and item 6.4 (Application of new online evaluation strategies) (p < 0.001;
effect of 6.7%), the highest mean was observed in the younger participants, with
the lowest value found in the intermediate age group, to again increase in the
oldest group.

− In item 5.1 (Insufficient digital resources) (p < 0.001; effect of 6.1%), the inverse
relationship can again be observed, where the score was reduced as the age of
the participants increased, but especially in the jump from the 31 years old with
respect to those who are younger.

• Knowledge: the highest means were observed in Arts and Humanities, and Social
and Legal Sciences, with the lowest mean observed for Sciences. The significances
with large effects were especially observed in Block 3, in the items: Improve my online
teaching, improve the quality of my online teaching. Develop new aptitudes for online
teaching, and Have more knowledge about quality online teaching. The Sciences
professors scored this last item with the lowest values.
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Arts and Humanities and Social and Legal Sciences once again provided the highest
scores in Block 6, with special emphasis in the items Development of my digital competence,
and Application of new non-institutional digital resources. This last item received the
lowest scores in the area of Engineering and Architecture.

6. Discussion

In first place, with respect to the training proposals planned, we verified their increase
in 2020. This increase was essentially centered with online teaching; therefore, we can
conclude that universities were able to focus the training on the main professor’s needs
at that time. The problem, however, was that the proposals were mainly focused on dig-
ital tools and their use, leaving aside methodological and didactic aspects, an approach
that was not in agreement with the most important models of reference, such as those
from References [10,13]. This could have contributed to the fact that the professors re-
produced didactic methods belonging to in-person teaching [4,5] during their practice of
online teaching.

However, the interest of lecturers for obtaining answers to face the challenges brought
on by the new ways of teaching was evident, due to the increase in course participation. The
new knowledge acquired was specifically centered on three aspects: adapt in-person teach-
ing to virtual teaching, improve skills for virtual teaching, and to discover technological
tools. Interest was observed for the application of this new knowledge towards the practice
of teaching [24,25], thus meeting one of the main objectives of professor’s training. Perhaps
the next step would be to discover, in agreement with References [11,30], if the perception
of impact detected improved or not the quality of teaching. However, the application of
this new knowledge was not without its difficulties, as the study demonstrated that the
professors had problems in the application of knowledge related with the evaluation of
learning in online teaching, as also pointed out by authors, such as References [39,40].
Transferring the parameters of an in-person evaluation to online evaluation is impossible,
considering that in most occasions, the evaluation models developed for in-person teaching
are based on collecting information on the contents that students are able to recall, as a
result of a transmission-based methodology.

The obligation of fitting the evaluation to the online format evidences the awkward-
ness of the dominant pedagogic model [41], which is far from pedagogic models based on
active learning and an authentic evaluation.

Another aspect which highlighted the difficulty in applying the knowledge acquired
was the lack of time [42], greatly expressed by the male professors in the intermediate age
interval. The younger and older professors did not indicate this difficulty, either due to
a greater motivation towards the improvement of teaching, or, because in the case of the
older ones, they had the professional stability necessary for dedicating their time to the
practice of teaching. References [17,43–46] point to the need to establish a professional
profile of educators that is more equilibrated between the different functions of a university
professor, and which allow easing the tensions between teaching and research.

7. Conclusions

As a result of this study, a series of relevant conclusions can be drawn. The first of
these is related to training proposals. It has been possible to verify that, during 2020, there
was an increase in these. This increase was based on the offer of continuous training courses
related to online teaching. It can, therefore, be concluded that the universities were able to
focus training and react to the training needs arising from the health emergency situation.

On the other hand, it has been observed that the training proposals were basically
focused on digital tools, leaving methodological and didactic issues in the background.
We can conclude that training in digital tools is important, but we are committed to more
global training models that integrate pedagogical aspects.

We also note an increase in teacher participation in continuous training courses. The
main learning contents focus on three factors: adapting face-to-face teaching to virtual
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teaching, improving skills for developing virtual teaching, and learning about technological
tools. Therefore, it is concluded that teachers are interested not only in learning about
digital tools but also in more didactic elements. Therefore, it would be interesting for
university organizations to take into account the demands of the teaching staff in their
planning for continuing education.

Furthermore, the study shows that the teaching staff had problems in knowledge
transfer, mainly with the assessment of learning in online teaching. It is, therefore, consid-
ered that the discrepancy between the training offered by the university (digital tools) and
the teaching staff’s needs in pedagogical issues caused a transfer problem that should be
taken into account for the future.

When investigating the perception of impact of the training received on teaching
performance, it is clear that teaching continues to be a solitary task. The training received
by teachers does not encourage the creation of networks with other colleagues, which
could become a source of support and knowledge.

In short, there is a need for continuous training for university teachers related to
virtual teaching. Moreover, this should be related to teaching topics, authentic activities,
competency-based assessments, and training that encourages the generation of collabora-
tive networks between teachers.
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