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Abstract: A quantitative study was conducted in order to know, from the perspective of university
students, the relationship between the quality perceived (QP) during the period of confinement
derived from the SARS-CoV-2 virus, with the variables teaching plan (PL), material resources (MR),
interaction processes (IN), and the affective–emotional component (EM). An online questionnaire
was designed, directed to students from 20 universities in Spain, with a total participation of 893 individuals. The results indicate that the perception of the students on the quality of online teaching
is directly associated with the material resources provided by the professors and the professor–
student interactions. However, this perception does not have any direct effect on the planning or the
emotional state or affectation created by the unprecedented situation of confinement. Among the
conclusions, we highlight the need for the universities to apply models of support and tutoring,
especially for students in their first years at university, to develop competences such as autonomy,
digital competence, and self-regulation, and the need for a change of approach of the students and
the professors based on the new normality we are currently experiencing.
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1. Introduction
The pandemic suffered in 2020 due to the COVID-19 virus [1,2] has caused great havoc
in diverse areas of society (health, social, economics, etc.).
Overnight, every student from every educational stage stopped attending education
centers due to the absolute confinement declared in many countries. In the area of higher
education, the solution adopted was the suspension of in-person teaching and the establishment of a virtual format to ensure the continuity of the academic year. This implied an
abrupt and urgent change, defined by [3] as “emergency remote learning”, which every
institution had to confront [4].
Many educators were not prepared to face this situation. According to the report by
Xarxa Vives [5], the university system does not yet have all the elements needed for a fast
transition to the type of training or education that is more in line with the needs of 21st
Century students, as the methodologies utilized are still mostly traditional.
As a result of the new situation, the education models were diversified to devise this
new and widespread type of remote learning: from the professor who replicated exactly
the in-person classes utilizing tools such as videoconferencing [6], to the professor who
modified the entire teaching plan to adapt the methodological and evaluation strategies to
the new context. Many factors had an effect on the decision by a professor to adopt one
manner of teaching over another: experience, the level of digital competence, the availability of the resources, the ability to adapt, resilience, and the bravery of each individual to
risk and try new things [7,8].
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On the other hand, this unprecedented situation also had consequences on the students.
Studies such as [9,10] have analyzed the efforts made by the students to adapt to a new
modality of training/learning that demanded a greater discipline and commitment [11].
Other variables could also be added, such as social isolation, the possibility to have an
internet connection, the financial situation, and the anxiety associated with the pandemic.
These matters left the students in a situation of digital divide as a result of many factors,
promoted by the situation of confinement derived from the pandemic [12–14].
Studies show that the students felt lost in the emergency teaching created, essentially because they had not yet developed their ability to self-regulate and did not have
learning autonomy [15]. Along the same line, the students, when deprived from face-to-face
contact, were basically faced with an expository type of instruction, as the manner of transmitting information, isolated and disoriented with materials and activities that they did
not know how to approach, resulted in the increase in lack of involvement, disorientation,
and comprehension.
Multiple and abundant studies were conducted that identified the most important
elements for the development of a virtual type of teaching with the maximum assurances
of quality.
2. Theoretical Modelling Proposal and Hypotheses
It can be asserted that there is currently a certain consensus in that the quality of a
product or service must be determined by the user and not by the producer [16]. In the area
of education, and more specifically in higher education, it could be argued if the students
could be considered as the sole users, the receiving agent of the teaching process, or if the
professor should also be considered, because in the end, the educator is also immersed in a
broader system.
It is evident that the student is a key agent in the process of teaching–learning. In fact,
the new scenarios are based on participative learning (either in-person or virtual). This perspective promotes different types of methodologies that allow for the development of
competences oriented towards the autonomy of the students [17–22].
On their part, educators are also key protagonists in this process [23–25]. It is they
who are the producers of the service created, but at the same time users of a broader system.
If this system promotes their professional training and development, they will acquire
competences that will allow them to make decisions and execute them with solid and
practical theoretical foundations.
Teaching that is not in-person, but mediated by technologies, cannot replicate the
in-person classroom model, as they are completely different scenarios. Thus, since a few
years ago, the elements needed for the development of quality online teaching have been
studied in the pedagogic and didactic areas of study. In this way, quality teaching is defined
as that which fulfills its purposes effectively and, therefore, student learning occurs [26–28].
In addition, it promotes the processes that allow achieving the objectives and purposes.
Thus, quality in teaching refers to both learning outcomes and the educational process
(quality in the learning process).
Focusing on the perspective of the students, the literature has shown multiple factors
that are described as being important for them to consider an online course as high quality [29–32]: the space–time flexibility offered by this learning modality, the savings due to
not having to travel to the place of study and having the materials available online, that the
resources are available and well designed, the easiness to connect to the Internet, a class
interface that is well designed, that the characteristics of the learners and the context are
considered, that the time required for completing the tasks be adequate, the motivation
itself to take the course, that a feeling of isolation is avoided, that the educator or instructor
does not take a long time for providing feedback or technical support, that the instruction
methods are not monotonous, and that interaction and discussion among participants
is favored.
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For conducting the present research study, we will focus on four variables out of all
the possible factors: teaching plan, the material resources, the interaction processes, and as
a novelty, we introduce the variable “affective–emotional component”, as it is interesting to
know and understand how this component affected the perception of quality of the course,
according to the students, in completely unprecedented times due to the pandemic and
the abrupt interruption of in-person classes. At the end of the theoretical argumentation
of each variable to be considered, a specific hypothesis will be formulated for each of the
variables described.
2.1. Teaching Plan
The teaching plan is understood as the previous process performed by the professor
before the first class, which encompasses aspects such as how to structure the course well,
clearly define the course calendar, the tasks to perform, the submission times, the system of
evaluation, tutoring times, etc. [30,31]. In general, it is considered that the professors do not
plan with a flexible perspective and with possibilities of adaptation to diverse situations,
or take advantage of the possibilities offered by technology. Perhaps this is related to
the generalized conception that virtual teaching is second-class with respect to in-person
teaching. Professors have not considered the addition of technologies in university teaching
as an opportunity to create improved quality teaching that could even substitute the online
meetings [33–36].
In fact, the new Digital Education Action Plan 2021–27 from the European Commission
focuses on digital education as a fundamental medium for the necessary transformation in
every sector of society, understood as a key instrument for the fair and inclusive recovery
of every citizen [37]. Therefore, the educator will have to increasingly understand and
plan courses under the paradigm of considering himself or herself as a guide, mediator,
or adviser who creates spaces and opportunities so that the student propitiates learning
that is autonomous, critical, and reflexive [38,39].
Hypothesis 1 (H1). An adequate teaching plan has a positive influence on the perception of the
quality of online teaching.
2.2. Material Resources
Studies have shown that students establish a direct relationship between teaching
quality and the materials utilized for developing the different teaching–learning processes [40–45].
It is important that teachers consider this to promote the process of quality learning.
Thus, when providing material resources (referring to the mobilization of a diversity of
materials, varied and easily accessible), they should consider that different formats must
be utilized (text, visual, and audiovisual), offer current documents related with reality,
invite the students to share their own resources, facilitate their consultation, etc. However,
scientific literature shows that university teaching is limited to the basic use of resources,
maintaining a pedagogic model of the educator as a broadcaster of knowledge, and utilizing
a limited spectrum of technological tools [46–48].
Hypothesis 2 (H2). The material resources provided have an effect on the perception of the quality
of online teaching.
2.3. Interaction Processes
A third fundamental pillar of online teaching is the interaction process. In the virtual
teaching scenario, the student does not have the teacher in front to resolve any doubts.
For this reason, it is vital that the course includes sufficient mechanisms so the student
feels supported and backed by the professor [16,21,40,49,50].
As of today, advanced technology is available for creating interaction and collaboration
spaces between the students and professor. The problem, therefore, is not the lack of
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The emotional state and the affectation of the pandemic, on the emotions of the
students, have a direct effect on the variables considered, that is, about how they perceive
and evaluate the teaching plan, the interactions that took place and their need, and the
perception on the material resources provided by the educator for online teaching.
Hypothesis 4.1 (H4.1). The emotional state has an influence on how the teaching plan is perceived.
Hypothesis 4.2 (H4.2). The emotional state has an influence on teacher–learner interactions.
Hypothesis 4.3 (H4.3). The emotional state has an influence on the perception on the material
resources provided.
3. Materials and Methods
3.1. Methodological Approach: Research Background
The present study is part of a broader study (del Arco, I.; Silva, P.; Flores, O. University Teaching in Times of Confinement: The Light and Shadows of Compulsory Online
Learning. Sustainability 2021, 13, 375. https://doi.org/10.3390/su13010375) conducted
with students from different public universities in Spain. With the participation of students
of different levels and university studies, we wanted to analyze the factors that had an
effect on the creation of quality teaching during the period of confinement. We were
interested in knowing the opinion of students on the emergency teaching that took place
exclusively online. That broader study provided evidence that the students enrolled in
their first years at university provided the lowest scores for their perception on the quality
of online teaching.
This is where the need arose to delve into the matter, with the objective being to
organize the variables considered as intervening in quality teaching, with the idea of
detecting their level of affectation, according to the perception of the students in their first
academic years, when this online teaching was conducted in an unprecedented situation
of confinement.
To meet this objective, a descriptive study was conducted based on a non-experimental
design, with a model of variables (Figure 1) that was designed following the different
theoretical references. The idea was to corroborate this model, aside from discovering the
causal relationships of the variables between them.
3.2. Data Collection and Sample
To collect the data, an ad-hoc structured questionnaire (to arrange or view the questionnaire, send the request to dots@udl.cat. This questionnaire is a tool built ad hoc thanks
to funding from the DOTS-UdL Chair) was created, comprised of three parts: the first part
contained a brief introduction, which explained the nature of the research study; the second
part collected the basic identification data: gender, academic year, and university degree
studied; and the third part contained the questions on the items that explained each of
the latent variables referred to in the model presented, and which were the result of the
scientific literature review performed.
The data collection was conducted through the application of the online questionnaire,
and was based on a random probabilistic sampling of the first- and second-year students
from 20 public universities in Spain. The 20 universities that make up the sample are state
public, and all the participating students had to adapt to emergency online teaching during
confinement. The questionnaire was sent to the students through the collaboration of
colleagues from each of the universities. A confidentiality and data protection declaration
was presented, and the participants gave their consent to participate after an exhaustive
explanation of the project
In the end, a total of 896 students participated in the study. This sample can be considered as statistically representative of the study population, according to the assumption of
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a large N (>20,000), and maximum variance (p = q = 50%), so that with a level of confidence
of 95%, the maximum margin of error was 3.5, which was deemed adequate.
The breakdown of the participants according to academic year was 57.5% first-year students and 42.5% second-year students. As for gender, 73.1% were women, as compared to
26.9% men, and according to the degrees, the social sciences and humanities predominated
with 51.4%, followed by health sciences, 31.3%, and science and engineering, 17.3%.
3.3. Measurements
In the present study, five latent variables were defined (see Table 1):

•

Organization and Planning (PL), which at the same time is composed by two subdimensions:
-

•

Interactions (IN):,which at the same time is composed by two sub-dimensions:
-

•
•
•

Clear and shared organization (CPL)
Workload (PLW)
Active and on-time response (INR)
Interactions between equals and the educator (INE)

Material Resources (MR)
Emotional Affectation (EM)
Quality of the online teaching in periods of confinement (QP).

Table 1. Description of the items set for each latent variable.
Latent Variables

Description

PLC

-

The teaching organization was clear from the start
Adaptation of the evaluation with clear criteria

PLT

-

Adequate workload
Types of activities to do

INR

-

Fast response from the teacher
Quality of the teacher’s response

INI

-

Proactive and positive interactions
Active participation by the students

MR

-

Material resources that are visual, attractive, and motivational
Material resources that are easy to access and download

EM

-

States of anxiety, restlessness, worry, sadness due to the situation
State of conformity

QP

-

Perception of quality- Evaluation of the attention by the educator
Quality of the activities and materials resources

PL

IN

A questionnaire was utilized for data collection, composed of 20 items with a Likert-type
response scale ranging from 0–4, with 0 = nothing/null, to 4 = much/always. These 20 items
are distributed into the five latent variables considered: PL = 5; IN = 4; MR = 2; EM = 5;
QP = 4.
The questionnaire was subjected to a content validation process through the expert’s
judgement method. For this, eight judges participated, who were experts on the subject,
and three representatives of the sample. These judges analyzed the different items of the
questionnaire, following the validation criteria of pertinence, univocality, and relevance.
The mean and standard deviation of the experts’ judgments are calculated for each criterion
and for each item. The Lawshe content validity index (CVI) was then calculated. The IVC
reaches values between [−1, + 1] and an item with a negative IVC can never be admitted.
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From the CVI, the content validity ratio was calculated for each item (IVR) with values on
the scale [0, +1] and in our case, to accept an item, it had to have a VCR > 0.58.
For the statistical analysis, the software program R (v. 4.0.2) was utilized, together with
the lavaan libraries for the fitting of the model, and semPlot for the creation of the figures.
The structural equations model (SEM) was utilized to prove the validity of the theoretical model proposed, starting with the data available from the sample. The methodology
based on the SEM is one of the most regarded procedures that can be utilized to explain
many current phenomena in education. Through the SEM, we can prove and estimate
relationships that are presumably causal between the latent variables from measurement
and structural perspectives [56–58].
The level of significance set for the study was the commonly used 5% (significant if
p < 0.05).
4. Results.
4.1. Analysis of the Psychometric Properties of the Measurement Model
To analyze the reliability, Cronbach’s Alpha was utilized (Table 2). The coefficients
found obtained values higher than 0.70, and this indicates an acceptable degree of reliability
between the items that shape the latent variable.
Table 2. Reliability of the latent variables: Cronbach’s “Alpha”.
ITEMS
PL
IN
MR
EM
QP

5
4
2
5
4

CI 95%

“Alpha” Coeffi.
0.72
0.73
0.76
0.79
0.84

Lower Lim.

Upper Lim.

0.74
0.76
0.78
0.77
0.85

0.77
0.79
0.81
0.82
0.87

Table 3 shows the summary of the indices of adjustment utilized to analyze the structure of the relationships of the variables studied. As can be observed, the RMSEA value, as
well as the limits of its confidence interval at 90%, were lower than 0.08, which indicates an
acceptable fit. At the same time, the CFI and TLI values were close to 0.90, and the SRMR
was found to be below 0.08.
Table 3. SEM: Goodness-of-fit indices.
RMSEA

SRMR

CFI

TLI

Chi2 /gl

0.075 (0.071–0.080)

0.062

0.909

0.890

900.296 (p < 0.0001)

With these indices, it can be concluded that the model fit is good, and therefore,
the relationships between the latent variables are partially confirmed.
The regression indicates where we can find the causal relationship between which
variables (Table 4). It is interesting to note that between EM with PL and MR, a causal relationship is observed that is the inverse from what had been established in the initial model.
4.2. Analysis of the Structural Relationships and Contrast in the Hypotheses Proposed
To verify if the theoretical structure defined for the latent variables can be corroborated
with the information from the sample, a structural equation model (SEM) is utilized.
The analysis of the structural relationships and the contrast in the hypotheses posed is
shown in Table 5.
According to the data obtained, there is a direct relationship between MR and QP,
and IN and QP, so that H2 and H3 are accepted. Thus, the perception of the students on the
quality of online teaching is directly related with the material resources provided by the
professors and the professor–student interactions during the teaching–learning process.
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Table 4. Structural equation model: regression.
Latent Variables:

Estimation

Standard Error

z

QP
MR
IN

1.946
0.898

0.151
0.036

12.924
24.981

IN
EM

0.142

0.034

4.217

EM
PL
MR

−0.259
−0.093

0.035
0.017

−7.29
−5.599

Table 5. Evaluation of structural models.
Hypothesis

Structural Relationship

Coeff.

t-Value

Contrast

H1
H2
H3
H4
H4.1
H4.2
H4.3

PL → QP
MR → QP
IN → QP
EM → QP
EM → PL
EM → IN
EM → MR

0.08
0.97
0.93
0.09
−0.36
0.12
−0.27

3.71
12.03
22.32
5.87
8.21
6.65
13.21

NS
S
S
NS
S
S
S

S: Supported; NS: Not Supported.

However, there is no relationship between PL and QP, and EM and QP. Thus, H1 and
H4 are rejected, as they obtained a low coefficient (0.08 and 0.09, respectively). We can thus
conclude that neither the planning of the professors, nor the emotional state or emotional
affectation created by the unprecedented situation of confinement had any direct effect on
the perception of the quality of online teaching.
After a more in-depth analysis of the latent variable (EM), it was evidenced that there
was a direct relationship, although weak, between EM and IN. Thus, H4.2 is accepted,
indicating that the emotional state of the moment had an influence on the professor–
student interactions.
The subhypotheses H4.1 and H4.3 are also accepted, although the relationship between
the latent variables is not direct, as it could be initially thought, but inverse. That is,
there is an inverse relationship between EM and PL, and EM and MR. Additionally, this
relationship is bidirectional, in that both variables affected each other in an inverse manner.
Good planning and good material resources provided by the professors are perceived
better when the emotional state is lower.
Figure 2 shows the final scheme of the relationships established between the variables studied.
When analyzing the model proposed, and according to the resulting flow diagram,
it is shown that the quality of online teaching during confinement was influenced by the
material resources utilized and the interactions produced. It does not seem to have any
effect on the perception of quality or the planning and organization of teaching, or the
mood or the emotional affectation at the time.
The negative causal relationship between planning and emotional affectation leads
us to remark that better planning and organization was perceived when the mood is low.
Additionally, this relationship, as previously mentioned, is bidirectional, as an inverse
causal relationship exists between both variables.
The same was observed between emotional affectation and the materials; thus, we can
conclude that adequate material resources help to reduce the levels defined in the emotional
affectation. A bidirectional influence was also found in both variables. When observing the
diagram, the bidirectional relationship between PL and MR is observed, with a high direct
effect (0.87). Therefore, the students consider that good planning is linked to the material
resources provided, and vice-versa.
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The student–professor interactions are very important, especially during the first
5. Discussion
academic
yearsfoundations
at university.
In this study,
importance
of theseby
interactions
on the
The main
of quality
virtual the
teaching
are sustained
the organization,
virtual
classes
was
verified.
The
variables
that
were
best
evaluated
were
the
speed
of the
the content, the tutorship, the evaluations, and the technological environment
response of the professor
and that
he orvirtual
she promoted
(with
[16,21,40,49,50].
Additionally,
quality
teachingpositive
shouldinteractions
contribute to
thehim/her
shifting
and
between
the
groups
of
equals).
Additionally,
that
the
professor
fomented
the
active
away from traditional/instructional teaching. This is related to moving away from
a model
participation
of
the
students
and
promoted
work
between
equals
was
evaluated
highly.
of teaching–learning focused on the role of the professor as the broadcaster of content,
The students in their first university years are starting new educational processes (that are
different from other education stages), and deserve special attention. A system is thus
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needed in which support for the students is promoted in online teaching (especially in the
first and second academic years), thereby fostering the mechanisms needed to invigorate
and implement online tutorship [60,61].
Due to the data obtained, the need grows to provide a variety of material resources that
are motivational, innovative, and easy to access, use, and download. However, some studies [62] affirm that professors used a scarce variety of technological resources (static visual
presentations, virtual platforms such as Virtual Campuses or cloud storage) Additionally,
although the students can easily use the different tools, they do not know about the great
variety that exists, and need clear and adequate guidelines from the professors.
An existing constant feature of university education is the general concept of teaching,
as a process of transmission of content [44,63]. Thus, technologies are utilized in university
teaching in a limited manner, as they are only utilized as a resource for maintaining
the traditional pedagogical model. In this sense, the spectrum of technological tools
is very limited, although it guarantees the presentation of content in a unidirectional
manner [45,46,64].
On the other hand, the students did not show any direct relationship between planning
and organization of teaching and quality perceived. An explanation of this could be that
planning is perceived as a task that must be performed by the professors only, which is
shown in the teaching guides at the start of the academic year. Thus, when in-person
teaching was shifted to cyberspace, planning, which was already performed in the inperson format, was not considered as something that could have an effect on the quality
of online teaching. This variable is perceived, by the students, as non-modifiable and
something they do not have an effect on.
However, in order to transfer in-person teaching to an online format, it is necessary to
create a new plan to adapt it to the new format. There are many studies that affirm that this
new planning was not done [3,65,66], although a specific adaptation was made regarding
evaluation. Re-planning the evaluation to adapt it to the online format was perceived
negatively among the students, as it modified the explicit conditions in the guidelines
presented at the start of the academic year [67].
Lastly, the discussion will now focus on a variable that was added to this study as a
latent variable, and which appeared due to the exceptional conditions within which this
online teaching was conducted, none other than the massive confinement of this population.
This variable refers to the emotional state or emotional affectation (EM) generated in the
students when faced with this situation. As already commented, the emotional state did
not have a direct effect on the quality perceived about the teaching. However, there was
an inverse relationship between the teaching plan, the interactions conducted, and the
material resources provided for quality online teaching.
Author like [53–55] insist on the direct relationship between motivation and mood
of the students with learning and the perception they have on the quality of teaching.
However, in this study, we point to the resilience of the students who accepted the global
situation, and their emotional state only had an inverse influence on planning and the material resources provided, but not on the overall perception on the quality of online teaching.
6. Conclusions, Limitations and Future Lines of Research
6.1. Conclusions
The students in their first years at university were the ones who perceived online
teaching during confinement as low in quality. The need for greater interaction with
the professor could be the result of a greater dependence on this figure and a lower
development of the competences of personal autonomy and self-regulation.
Tutoring and support by and from the professors of the students becomes more
necessary, and this needs increases even more with online teaching.
This support should place more emphasis on the emotional state of the student, as it
affects the quality and quantity of the interactions. Thus, designing and putting into
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practice effective tutoring action plans that are profound and of high quality could help the
students develop competences.
The material resources that are provided are very important. The teaching platform,
the variety of means available to the students, and even the possibility that they themselves provide proposals are factors that will help improve the quality of online teaching.
For this, the teacher’s training on digital competences will be needed, with special emphasis on digital didactics, for the planning and activities and the use of motivational and
multivariate resources.
One of the main conclusions is that planning does not have an effect on a quality
teaching model, according to the perspective of students enrolled in their first years at
university. The students understand that the planning conducted for in-person teaching is
non-modifiable, and should be respected in online teaching, as it is a contract created for
each class during enrolment.
If planning is not a factor that should be considered, the interactions must be. The students expect that motivational devices will be used that are easy to access, and that the
professors answer in a fast manner.
6.2. Limitations of the Investigation
Although this study has some limitations, these do not invalidate the results obtained,
as they indicate a clear trend of how online teaching in the first years of university teaching
should be focused. Thus, a possible limitation is a certain disequilibrium in the sample,
as there was a greater presence of women, who in the present study were shown to be
more affected emotionally by the situation of confinement (72% as compared to 28% of
men), as indicated by their finding themselves more sad and worried about the situation,
with uneasiness and anxiety and with the desire for the confinement to end. Additionally,
most of the students were enrolled in university studies in the area of Social Sciences and
Humanities. These sample characteristics could make us think that the results could have
been influenced by the perception of a sample that was mostly female who are enrolled in
specific university studies.
6.3. Future Lines of Research
It is evident that there is a need to delve into successful online teaching proposals that
guarantee high quality teaching, so that students and the professors themselves think of it
that way as well.
A university teaching model is needed with the ability to adapt to different contingencies created by situations of crisis and that have an effect on the develop of competences in
general, and digital competences in particular.
In the document by the European Union, “a renewed EU agenda for higher education”,
item 4 establishes that the “higher education institutions should be encouraged to re-think
the manner in which to think of learning and teaching, and to encourage, in particular,
an approach centered on the student, learning based on collaboration and experimentation,
in inclusive learning environments, and the use of digital technologies”. Item 17 expands
on this, encouraging measures to improve the digital competences of academic staff,
including digital pedagogy and digital competences in their own disciplines”, and this as
expressed in item 30, “to foment the development of innovative pedagogies to help higher
education centers to apply encompassing strategies of digital learning ( . . . ) exploring the
preparation model of digital learning [34].
Thus, the lessons learning with emergency online teaching, conducted during the
period of confinement, should serve as the indisputable basis for redesigning the teaching–
learning processes. In-person teaching and online teaching should have clear concepts
for competence training, with the commitment from the educator, as well as the students.
In summary, online teaching should be considered within the same quality parameters as
in-person teaching.
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