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ABSTRACT

Higher education is one of the driving forces behind the social and economic development of countries, with the ultimate
aim of providing quality academic training. At present, teaching-learning models in virtual environments face a number of
important challenges, particularly in the current situation caused by COVID-19. Some of these challenges will be addressed
in this study. VWe worked with 225 third-year undergraduate students in health science degrees over two academic
years during the pandemic. The objectives were: (1) to ascertain whether there were significant differences in student
satisfaction with the teaching process in the first year of the pandemic (e-learning teaching) vs. the second year (b-learning
teaching); (2) to determine whether there were significant differences in academic performance between the two groups.
Quantitative research (using a 2x2 factorial design, ANOVA and ANCOVA) and qualitative research (using a comparative
design with categorisation analysis) were carried out. The results indicate differences in some aspects of satisfaction and
learning outcomes in favour of teaching in the second of the two years. Students rated the use of active methodologies and
technological resources positively, although they concluded that their use required more work time. Future studies will seek
to compare student satisfaction in other areas of knowledge.

RESUMEN

La Educacién Superior es uno de los motores del desarrollo social y econémico de los paises, teniendo como objetivo dltimo
el de facilitar una formacién académica de calidad. En la actualidad, los modelos de ensefianza-aprendizaje en entornos
virtuales implican retos importantes, especificamente en la actual situacién por la COVID-19. Algunos de estos desafios se
abordaran en este estudio. Se trabajé con 225 estudiantes de tercero de grado en titulaciones de Ciencias de la Salud, a lo
largo de dos cursos académicos impartidos durante la situacién de pandemia. Los objetivos fueron: 1) comprobear si existian
diferencias significativas en la satisfaccién de los estudiantes con el proceso docente respecto del primer afio de pandemia
(se aplicé docencia e-Learning) vs. el segundo afio (se aplicé docencia b-Learning); 2) comprobar si existian diferencias
significativas en los resultados académicos entre ambos grupos. Se realizé una investigacién cuantitativa (se utilizé un disefio
factorial 2x2, ANOVA y ANCOVA) y otra cualitativa (se utilizé un disefio comparativo con anélisis de categorizacién). Los
resultados indican diferencias en algunos aspectos de la satisfaccién y en los resultados de aprendizaje, a favor de la docencia
en el segundo afo. Los estudiantes valoraron positivamente el uso de metodologfas activas y de recursos tecnoldgicos, si bien
concluyeron que su uso exigia mas tiempo de trabajo. Futuros estudios se dirigiran a contrastar la satisfaccién de estudiantes
en otras ramas de conocimiento.
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1. Introduction and state of play

Higher education (HE) today deserves particular attention from governments and from society as a
whole, since it is increasingly being seen as a key driver of countries” social and economic development.
Within the framework of social equality and education equality policies, institutions today are receiving
groups of highly diverse students (from different backgrounds and with different learning profiles)
compared to student profiles in the later decades of the last century. In addition, and in response to
labour market needs, European policy guidelines are now focusing on increasing the percentage of citizens
who have a higher education qualification, whether through initial training or through the updating of
professional competencies. This new environment poses major challenges for educational institutions and
teachers alike within the framework of HE. In order to deal with these challenges, new ways of organising

and structuring training within the teaching-learning process are required. These challenges are clearly set
out in the “ICT Competency Framework for Teachers” put forward by UNESCO (UNESCO, 2019).

This article focuses on two of these challenges. The first stems from the progressive shift from a
pedagogical model of teaching-learning grounded on the acquisition of information and knowledge to a
different model where the focus falls on student development of skills. A second challenge is linked to the
ever-increasing and intentional use of virtual learning environments, backed by the constant progress in
information and communication technologies. Said environments are particularly important at the present
time where there is a commitment to remote or online education. This choice has been brought on by
the confinement measures imposed worldwide as a result of the health crisis triggered by the SARS CoV-2
virus. This article specifies these challenges as well as the possible ways in which they may be successfully
addressed from the institutional and teaching standpoint. The ultimate aim is to achieve quality learning
within this new educational scenario.

1.1. Competence learning in the European Higher Education area

Learning in HE must be based on the development of competencies. This was, and indeed continues
to be, the challenge facing the European Higher Education Area (EHEA). As a result, every bachelor’s
and master’s degree includes references to various kinds of skills (conceptual, procedural, and attitudinal),
whose ultimate goal is to deliver quality academic training by offering students the best possible education.
The final objective is to provide graduates with comprehensive development and employability, together
with an interest in life-long learning (Sucha & Gamme, 2021). In this line, in 2020 the European
Commission published a new framework of education to be applied over the period 2021-2025. Said
communication attaches particular importance to achieving the aims mentioned previously. These goals
have now been strengthened even further by the current pandemic (Commission to the European
Parliament, 2020). The leitmotiv of the publication specifically refers to the need to train people to become
independent and resilient so that they can make a high-level contribution to society. This goal is directly
related to the changes that today’s society requires in the way teaching and learning are undertaken. Said
need has been established as a common objective of European Union countries. Likewise, this cooperation
has led to adaptation and improvement in education by strengthening the common proposals that centre
on the need to boost digitalisation, both amongst teachers and students. In particular, this communication
refers to the need to foster further use in the acquisition of digital strategies and skills in artificial intelligence
[takeaway 10 and Action 11 (Sucha & Gamme, 2021)]. Likewise, special emphasis is placed on the
development of cross-sectional skills related to critical thinking, entrepreneurship, creativity, and civic
commitment. | hese skills are deemed fundamental if future generations of students, researchers and
innovators are to build a proactive and resilient society. This report also highlights the need to address the
issue of under-performance and student drop-out rates at university (Casanova et al., 2018). All of these
intentions are directly related to the proposals for teaching innovation that focus on preventing the digital
divide between teachers and students (Saiz-Manzanares et al., 2021).

Given this situation, it is particularly important to address the need to train teaching staff in the
acquisition of digital skills. In this line, the European Framework for the Digital Competence of Educators
(DigCompEdu) distinguishes six levels of digital competence (Redecker & Punie, 2017): Newcomers (Al)
are teachers who have had very little contact with the use of digital tools; Explorers (A2) are teachers who
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have taken their first steps in the use of digital tools, but who still lack a global approach; Integrators (B1) are
teachers who use and experiment with digital tools for a range of purposes in an effort to discover which
digital strategies work best in each context; Experts (B2) are teachers who use a series of digital tools with
a certain degree of confidence, creativity and critical spirit in order to enhance their professional activities,
and who are continually striving to broaden their repertoire of practices; Leaders (C1) are teachers who
use a wide range of flexible, comprehensive and efficient digital strategies; and Pioneers (C2), are those
teachers who question the appropriateness of current digital and pedagogical practices, in which they
themselves are experts, whilst at the same time leading the way in innovation and standing as a benchmark
for younger teachers.

These challenges, and the response of government decision-makers, lead to the conclusion that a
major digital transformation is required in the teaching-learning process. Said transformation needs, on
the one hand, a sound technological infrastructure (platforms, tools, interoperability) and, on the other, a
pedagogical proposal (learning design, accreditation and assessment processes). T his is why the structure
of digital transformation would need to be addressed from a pyramid of actions. This would commence
with education policy (strategies), identity and communication, and would then be followed by protocols
of ethics, privacy and safety, academic adaptation of services, and would then continue with the design of
the educational model. Finally, it would conclude by addressing curricular content (Garcia-Penalvo, 2021).
This framework embraces a number of different models that can be used, prominent amongst which are:
Technological Pedagogical Content Knowledge (TPCK) (Koehler & Mishra, 2009), a model which points
towards interaction that is at the same level of importance amongst the pedagogical elements, the use
of technological resources and a proposal of educational content. Another key model is the Substitution,
Augmentation, Modification and Redefinition model (SAMR) (Garcia-Utrera et al., 2014), which prioritises
the importance of technology in educational change. In this study, we apply the TPCK (Koehler & Mishra,
2009), since we believe that the weight of technology and of the pedagogical model used during the
instructional process should have the same degree of relevance to achieve successful and effective learning
amongst students.

1.2. Learning in virtual environments in higher education

Teaching in HE, whether face-to-face or blended, is increasingly taking place in virtual learning
environments or in a Learning Management System (LMS). This has grown due to the current health crisis
sparked by the SARS CoV-2 virus (Garcia-Pefialvo, 2021). The pandemic has accelerated the digitalisation
of teaching, since a large part of the teaching is currently delivered either completely online (e-learning),
or partially online (blended learning or b-learning), depending on the outbreaks or spikes of the virus. This
has major consequences for teaching staff vis-a-vis designing and implementing their teaching, which in
turn affects student satisfaction with the process (Tang et al., 2021).

Recent studies (Leal-Filho et al., 2021) have shown that the pandemic caused by COVID-19 has
brought about a global change in both teaching and learning. Perceived user (teachers and students)
satisfaction is seen to vary depending on the confinement conditions imposed and the technological
resources available (kind of device and connection networks). As a result, these authors highlight the
need to implement policies that foster teaching innovation and improvements in technological resources if
the challenge is to be met. Other studies carried out with health science students (medicine and nursing)
have shown that satisfaction with online teaching during the early stages of the pandemic was higher
amongst teachers than amongst students (Li et al., 2021). Moreover, in this latter group, differences were
reported in the level of satisfaction depending on whether the situation affected practical clinical training.

Differences were also found depending on the country in question. For example, students in China
and India reported a high level of satisfaction (80.29%) compared to a lower level amongst students in
Jordan (26.77%). The authors also found that the level of student satisfaction was affected by their
personal situation, their lockdown situation, socio-emotional support (family or friends), technological
resources (network, laptops, etc.). Finally, teacher satisfaction was also influenced by the perceived
satisfaction amongst their students. Another key study (Tang et al., 2021) into teaching during the pandemic
underscored the importance of paying attention to detail when approaching pedagogical-technological
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issues in teaching contexts, stressing the need to include more virtual activities in order to boost student
motivation and foster interaction with them.

Within this framework, one important aspect vis-a-vis achieving satisfaction with the teaching-learning
process of all the stakeholders involved concerns the design of LMSs (Garcia-Pefialvo, 2021). Recent
studies (Chakma et al., 2021) have reported that LMSs which include a metacognitive design foster student
development of self-regulated learning (SRL) that is creative and autonomous. The use of videos is also
emerging as an extremely valuable resource to promote effective learning during the current pandemic
(Kidess et al., 2021). Experts have also posited the need to continue using these resources even when
the health situation eventually improves (Lowe et al., 2021). Another highly effective tool is the use
of tele-simulation, particularly in health science degrees (Diaz & Walsh, 2021). This strategy differs
in certain aspects from experiences with virtual reality and virtual laboratories (Saiz-Manzanares et al.,
2021). In these experiences, various kinds of learning strategies related to developing students’ cognitive,
metacognitive, behavioural, motivational and technical skills are put into practice.

The use of flipped learning experiences applied to online project based learning (OPBL) (Sarwa et
al., 2021) is also proving to be highly effective. Implementing this kind of experience has been linked to a
high degree of student satisfaction with the teaching-learning process (Saiz-Manzanares et al., 2021). All
of these resources share a common feature; the design of a teaching environment that provides the student
with deep learning opportunities. In addition to incorporating all of these innovative methodological tools,
teachers need to have means available that include data visualisation techniques which allow them to
monitor the teaching-learning process in virtual environments (Saiz-Manzanares et al., 2021).

These tools should embrace a high degree of usability and include data analysis systems, within what
has been called Educational Data Mining (EDM) and Artificial Intelligence (Bonami, 2020). Use of these
resources will enable teachers to familiarise themselves with students’ learning patterns and, based on
these, to create individually tailored itineraries. Nevertheless, mixed research methods will be required
in order to carry out such analyses (in other words, those which value both quantitative and qualitative
aspects) (Anguera et al., 2018). This use will enable a better educational response to be provided to each
student’s learning needs (Garcia-Perales & Almeida, 2019; Salinas-Ibafiez & De-Benito, 2020).

In sum, resources for virtualisation, measurement and analysis will be included in what has been termed
Advanced Learning Technologies (ALT). In turn, ALT will enable the development of Self-Regulated
Learning (SRL) and enhance student motivation (Azevedo & Gasevic, 2019). If all of these resources are
to be applied correctly, however, training in digital skills by all the stakeholders involved in the teaching-
learning process will be required (Redecker & Punie, 2017; Unesco, 2019). As an example of this a recent
study (Saiz-Manzanares et al., 2021) indicated that teaching staff with a B2 or C1 level in digital skills only
put into practice 66.6% of the available resources offered in an LMS such as a Modular Object-Oriented
Dynamic Learning Environment (Moodle). This is a key aspect to be considered by heads of university
institutions, since it points the way towards a digital transformation aimed at promoting the development
of training programmes for teachers and students in digital skills (Garcia-Penalvo, 2021).

In addition, teaching based on student experimentation and active practice needs to be fostered
even further. This ties in directly with objective 4 (Quality Education) of the Agenda 2030 (United
Nations. Department of Economic and Social Affairs, 2021). At the same time, the methodological and
technological change in HE teaching, which was already a challenge for society in the 215¢ century, has
been hastened due to the current pandemic. As a result, teachers should include in their teaching design
various e-learning or b-learning teaching resources that allow them to successfully face up to this challenge.

1.2.1. Quantitative research
Taking into account the justifying framework set out above, the research questions (RQ) addressed in
this study were:

* RQI. “Will be there be any significant differences in satisfaction amongst health science students
depending on when teaching was given; during the first year of the pandemic (e-learning
teaching) vs. the second year (b-learning teaching)?”.

* RQ2. “WIill be there be any significant differences in the academic performance of health
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science students depending on when teaching was given; during the first year of the pandemic
(e-learning teaching) vs. the second year (b-learning teaching)?”.

Qualitative research:

* RQ3. “Which aspects will be open to improvement and which aspects will provide the greatest
satisfaction in teaching during the COVID-19 pandemic? Will these aspects differ depending on
when teaching was given; during the first year of the pandemic (e-learning teaching) vs. second
year (b-learning teaching)?”.

2. Material and methods

2.1. Participants

We worked with a sample of 225 third year bachelor degree students who were taking a degree in
health sciences (the Degree in Occupational Therapy, and the Degree in Nursing). The courses in which
this study was carried out were taught in the second semester and lasted nine weeks. In order to control
the type of teacher variable, the same teacher taught both courses. The teacher was an accredited expert
in virtual teaching from the University of Burgos and her level of online teaching could be classified as a C1
skill level (Leaders (C1) in accordance with the DigCompEdu (Redecker & Punie, 2017). Convenience
sampling was used to select the sample. Two groups were established: Group 1, in which teaching
was given during the first year of the pandemic (academic year 2019-2020) using an e-learning teaching
method, and Group 2, in which teaching was given in the second year of the pandemic (academic year
2020-2021) applying a b-learning teaching method. Descriptive statistics for the mean (M) and standard
deviation (SD) of age broken down by gender can be seen in Table 1. This table shows there is a greater
percentage of females than males, which is common in health science degrees. This is reflected in the
latest university figures report issued by the Conference of Rectors of Spanish Universities (CRUE), which
shows that the mean percentage of females in health science degrees is 73.8% (Hernandez-Armenteros

& Pérez-Garcia, 2018).

Table 1. Description of the sample

Group 1 (n=107) Group 2 (n=118)
Degree Female (n=94) Male (n=13 Female (n=105) Male (n=13)
n % Mage SDage n % Mage SDage | n % Mage SDage n % Mage SDage
oT 38 | 8260 | 2240 2.30 8 | 17.40 | 21.60 1.80 45 | 86.50 | 22.60 470 8 | 1350 | 21.60 1.40
N 56 | 91.80 | 23.60 6.30 5 | 820 21.40 0.90 60 | 92.30 | 2350 5.50 5 | 770 26.60 8.70

Nota. Mage=Mean age; SDage=Standard Deviation age; n=number of participants in each group; Group 1: 2019-2020. First year of
the pandemic (e-learning teaching method); Group 2: 2020-2021. Second year of the pandemic (b-learning teaching method);
OT=Degree in Occupational Therapy; N=Degree in Nursing.

2.2. Tools

a) UBUVirtual platform. This platform is an LMS, developed in Moodle. Version 3.9 was used.

b) Scale of learning strategies (ACRA for its initials in Spanish) (Roman-Sanchez & Gallego-Rico,
2008). This scale has been widely applied in research focusing on learning strategies in Spanish-speaking
environments (Carbonero et al., 2013). The ACRA scale identifies 32 strategies at different phases of
information processing. In this study, the scale of metacognitive strategies was used, which includes the
subscales of selfknowledge, selfplanning and self-assessment. ACRA has a total Cronbach Alpha reliability
coefficient equal to &=0.90 and for the scale of metacognitive strategies of «=0.89, a construct validity
between evaluators of r=0.88, and a content validity of r=0.88. For this study, for each subscale, we
found global reliability indicators for the scale of metacognitive strategies a«v=0.88, and for the subscales of
selfknowledge a=0.82, self-planning &=0.86, and self-assessment «=0.80, respectively.

c) Design of the course. We applied a teaching method grounded on the use of online project based
learning (OPBL) in LMS UBUVirtual. This involved applying the ABP method in e-learning environments.
In other words, students draw up a project together in LMS. The materials used to apply this method can
be seen in Saiz-Manzanares (2018).

d) Two virtual laboratories that included multimedia resources were used. These laboratories are
open access and can be examined in the Repository of the University of Burgos (Degree in Occupational
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Therapy. Course: Early Stimulation: https:/bit.ly/36U2ysn and https://bit.ly/3rykbr9; Degree in Nursing.
Course: Quality Management: https:/bit.ly/3rtuXyU).

e) We used flipped learning experiences that are open access and which may be consulted in the
Repository of the University of Burgos (Degree in Occupational Therapy https://bit.ly/2TDSiBF and
https://bit.ly/2UMAxAK. Degree in Nursing https://bit.ly/3rs0lis and https:/bit.ly/3rtX TGW).

f) Satisfaction survey with the teaching-learning process (ESPEA) (Saiz-Manzanares, 2018). This is a
survey drawn up ad hoc and which comprises 20 closed item responses measured on a Likert type scale
from | to 5 points. The reliability indicators for the whole scale were a=0.93, and for each element in
the scale these were between a=0.92 and «=0.94. Also included, are four open questions that refer to
aspects to be: changed, extended, reduced, and improved.

2.3. Procedure

Prior to conducting the study, it was approved by the University of Burgos Bioethics Committee (No. IR
30/2019). During the first week of the academic year, students signed the informed participation consent
form. In Group 1, teaching was delivered during the first year of the COVID-19 pandemic online after
the fourth week of the semester, following the government’s declaration of the state of emergency, which
implied using an e-learning teaching method. In Group 2, teaching was given during the second year of
the pandemic. Teaching was provided through a b-learning method (lessons were given virtually through
the Teams platform and practical lessons were given on site, adopting safety measures such as the use of
FFP2 and FFP3 face masks and protective screens). All the courses involved the use of the OPBL method,
virtual laboratories and flipped classroom experiences (see Tools section).

2.4. Research designs

A quantitative study was carried out in which we applied a 2x2 factorial design (type of academic
year and type of degree) (Campbell & Stanley, 2005). A qualitative study was also carried out in which a
comparative design was applied (Flick, 2014).

2.5. Data analysis

Quantitative study: prior analyses were carried out to verify the normality of the sample (asymmetry and
kurtosis statistics) and group homogeneity, prior to intervention [descriptive statistics (mean and standard
deviation), one-factor fixed effects ANOVA (first year vs. second year of the pandemic)]. The hypotheses
were then tested, for which a one-factor fixed effects ANCOVA was used (first year in which teaching
was given (e-learning teaching method) vs. second year (b-learning teaching method) and co-variate type
of degree (Degree in Occupational Therapy vs. Degree in Nursing). All of the calculations were carried

out using the SPSS v.24 statistical package (IBM Corp, 2016).

Qualitative study: the answers to the open ESPEA questions (Sdiz-Manzanares, 2018) were
categorised. Co-occurrence analysis between the categorised answers and the open response documents
was then applied. ATLAS.ti 9 software (Atlas.ti, 2020) was used for analysis.

3. Analysis and results

3.1. Prior analysis

Prior to testing the hypotheses, we checked to see whether the sample distribution complied with the
parameters of normality, for which we found the indicators of asymmetry and kurtosis compared to the
results in the ACRA Scale of Metacognitive Strategies (Roman-Sanchez & Gallego-Rico, 2008), a test
which was applied to the various groups prior to commencing intervention. No extreme values were
found for asymmetry (extreme values are considered to be those above |2.00]) or for kurtosis (extreme
values are those between 8.00 and 20.00) (Bandalos & Finney, 2001), so that the sample can be said to
display a normal distribution (Table 2). As a result, parametric contrast tests were applied in the quantitative
study.
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Table 2. Test for distribution normality

Roman-Sanchez & Gallego-Rico Standard
(2008) Scale of Metacognitive Mean g:eav?:t?c?l: Asymmetry | Asymmetry Kurtosis Ku?tt::i:aEr?ror Score
Strategies Error
Self-knowledge 20.00 2.30 -1.20 0.20 4.30 0.30 28
Self-planning 12.50 2.00 -1.00 0.20 3.00 0.30 16
Self-assessment 19.30 2.30 -1.00 0.20 4.30 0.30 24

We then carried out a one-factor fixed effects ANOVA to test whether, prior to intervention, there
were any significant differences between the groups in the results of the Metacognitive Strategies Scale
(Roméan- Sanchez & Gallego-Rico, 2008). Differences between means in the two groups of students
were minimal (from 0.1 to 0.3), and no statistically significant differences were found (Table 3), so that
the groups were considered to be homogeneous prior to intervention.

Table 3. One-factor fixed effects ANOVA “modality type” in the ACRA Scale of Metacognitive Strategies

(Roman- Sanchez & Gallego-Rico, 2008)

Roman-Sanchez & Gallego-Rico G1 G2
(2008) scale of metacognitive N n n n gl F p n?
strategies M (SD) M(sD)
Self-knowledge 225 | 107 | 199(222) | 42 | 20.2(25) | 118 | (1,223) | 0.14 | 0.71 | 0.001
Self-planning 225 | 107 [125(1.6) | 42 [125(2.0) | 118 | (1,223) [ 0.05 | 0.82 | .001
Self-assessment 225 | 107 | 19.3(21) | 42 | 19.2(24) | 118 | (1,223) | 0.14 | 0.72 | .001

Note. Group 1: 2019-2020. First year of the pandemic (e-learning teaching method); Group 2: 2020-2021. Second year of the
pandemic (b-learning teaching method).

3.2. Quantitative analysis

In order to test the RQ1, a one-factor fixed effects ANCOVA was performed [teaching given in the
first year of the pandemic (e-learning teaching) vs. second year of the pandemic (b-learning teaching)
and covariate (type of degree)]. Significant differences were found in ESPEA (S4iz-Manzanares, 2018)
with regard to the independent variable first academic year (e-learning teaching) vs. second year of
the pandemic (b-learning teaching) in items 10 (expectations of the course), 18 (comparison with other
courses), 19 (evaluation of the virtual laboratories), and 20 (general satisfaction), in all cases in favour of
the group with e-learning teaching. An effect of the covariate value type of degree was also found in items
8 (addressing all elements of the teaching guide), 9 (help with job placement), 17 (satisfaction with the
dynamics of the course), 18 (comparison with other courses) and 19 (evaluation of virtual laboratories).
This effect was, however, seen to be low in all cases (see Table 4 in https://bit.ly/2UFS50D). In other
words, differences were minimal in the means of the two groups.

In order to test the RQ2, a one-factor fixed effects ANCOVA was performed (first year that teaching
was given (e-learning teaching) vs. second year (b-learning teaching) and covariate (type of degree)).
Results point to significant differences in the independent variable, academic performance, in favour of
Group 2 (b-learning teaching) and no effects of the covariate type of degree were found (Table 4). In this
case, the differences between the means were also minimal and the size of the effect was low.

3.3. Qualitative analysis

With regard to the analysis of the responses to the open questions in ESPEA (Saiz-Manzanares,
2018), 16 documents were analysed which included answers concerning aspects to be changed, extended,
reduced and/or improved. Students’” answers were subsequently categorised, distinguishing between the
type of degree and the year of the pandemic in which teaching was given. Answers were grouped into
two analysis criteria (i) aspects to be improved, and (ii) most highly valued aspects. ATLAS.ti 9 was used
to process and analyse data. A co-occurrence analysis was then performed between the categorisations
by academic year and the documents. Areas that could be improved in the Occupational Therapy Degree
related to carrying out real practical work with children, an aspect which was highlighted both in the
first as well as in the second year of the pandemic, and facilitating decision making vis-a-vis therapeutic
intervention, an aspect which was only pointed out in the first year of the pandemic (e-learning teaching).

In the Nursing Degree, no suggestions were put forward for the first year of the pandemic (e-learning
teaching) but were for the second (b-learning teaching). These suggestions concerned doing workshops
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during the practical training in order to explain the teaching-learning methodology and reducing the syllabus
a little. Regarding the aspects considered to be most positive by students, 80% felt that the courses were
well-structured, and that the syllabus was comprehensive and fitted well with the time devoted to teaching.
The method used was deemed to be innovative and was seen by students as very positive in terms of their
learning. Nevertheless, they felt that this type of method demanded more work time from them and that
it included many technological resources they were not accustomed to using.

4. Discussion and conclusions

The digital transformation of teaching within the framework of HE was already a challenge for
government heads before the onset of the COVID 19 pandemic (Garcia-Pefalvo, 2021). The health crisis
triggered by the SARS CoV-2 outbreak only hastened this process. The need to digitalise the teaching and
skilling environment of both teachers and students alike (Sucha & Gamme, 2021) has had to be undertaken
with urgency and addressed immediately at an institutional level all over the world. Teachers and students
on degrees that were taught face to face have been forced to adapt rapidly to new forms of teaching and
learning, respectively, in a context of e-learning or b-learning teaching. These contexts are directly related
to the inclusion of innovative teaching and technological resources in teaching methods (Saiz-Manzanares
etal., 2021). In order to be addressed in a coherent and reliable manner, said changes should be focused
on a pyramidal structure, commencing with legislative proposals related to providing a sound technological
and pedagogical infrastructure in TPCK-type models (Garcia-Pefialvo, 2021). In addition, studies need to
be carried out to gauge the effectiveness and impact on learning outcomes and student satisfaction.

This study specifically compares student satisfaction with the teaching provided during the two years
of the pandemic. During this period, two types of e-learning teaching were applied (first year of the
pandemic) vs. b-learning (second year of the pandemic). It has been shown that students experienced
greater satisfaction with teaching during the first year of the pandemic. E-learning teaching was applied
during this period because of the circumstances surrounding the pandemic. The results can be explained
by the stricter nature of the lockdown imposed during this period and because the method applied, when
compared to other more traditional systems, offered students the chance to continue receiving teaching
in a more fluent manner (e.g. the digital resources used, such as videos and virtual laboratories, were
particularly valued). Yet, attention should be drawn to the fact that in the two years of the pandemic,
satisfaction with this particular type of teaching based on didactic and technological innovation was very
high (means of 4.14 and 4.08 out of 5) with very low dispersion indicators (DT =0.30 and DT=0.37),
evidencing a high degree of agreement between the two groups. These results concur with those reported
in other studies (Leal-Filho et al., 2021), specifically in health science degrees (Li et al., 2021). Moreover,
these results highlight the importance of pedagogical design in virtual teaching contexts in which it is
necessary to include hypermedia resources that promote interactivity aimed at boosting student motivation
and fostering student interaction (Tang et al., 2021).

In addition, the results of the qualitative analysis underpin how the kind of subject matter involved
may influence certain aspects of student satisfaction with the teaching provided. Nevertheless, in all cases
this type of teaching was felt to be a very useful resource for learning even though it meant increasing
the amount time students had to spend working. In this regard, students highlighted the need to include
content related to the use of technological resources in their education. Differences found in the learning
outcomes in favour of the group in which b-learning teaching was applied can be explained by aspects
related to the collaborative work which at that point in the pandemic could be carried out face to face. As
pointed out by the studies of Leal-Filho et al. (2021) and Li et al. (2021), being confined at the height
of the pandemic lockdown led to situations of social isolation that affected students’” mood and which
ultimately impacted their performance.

The second year of the pandemic, the period during which restrictions were less severe, enabled
greater interaction between student and teacher, which accounts for the improved academic performance.
This aspect should, however, be subject to analysis in future studies that include students from other areas
of knowledge. Finally, it should be pointed out that the learning outcomes were high in both groups,
Group | (e-learning teaching), mean=28.74; Group 2 (b-learning teaching), mean=8.93, which bears out
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the effectiveness of the teaching method applied. This centred around the use of OPBL and SRL in virtual
environments. As has been shown in the studies of Sarwa et al. (2021), its use proves to be very effective
for achieving successful learning responses. Future studies will, however, compare the learning outcomes
in other subjects in which traditional teaching methods have been applied. The results to emerge from
this work should, however, be taken with some degree of caution, since the research evidences certain
limitations related to how the sample was selected, the specificity of the knowledge area in question, and
which year of the degree the students were taking. This section points to a number of different aspects to
be taken into account in future inquiry in order to enhance the generalisability of the findings.

In sum, the conclusions to emerge from this study align with the needs set out by UNESCO (UNESCO,
2019), the DigCompEdu (Redecker & Punie, 2017) and the goals of the Agenda 2030, which point
towards a digital transformation in HE (Garcia-Pefialvo, 2021). This is the challenge being faced by those
responsible for university management around the world. At the same time, it should be emphasised
that student and teacher satisfaction with the teaching-learning process in virtual environments must be
assessed systematically in order to implement the required improvements as soon as possible. Because
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of this, future research will address perceived teacher satisfaction with regard to the teaching process
in virtual environments during the COVID-19 pandemic. In this process of evaluation, it is important
to apply a mixed research method (Anguera et al., 2018; Bonami, 2020; Siiz-Manzanares et al., 2021;
Salinas-Ibafiez & De-Benito, 2020), since this will enable quantitative or qualitative data to be obtained on
the perceived student and teacher satisfaction that will aid education policymakers in their decision making.
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