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Abstract

The lockdown period that started on March 2020 due to the COVID-19 pandemic was a big challenge
for students and teachers. Technology made the continuation of the teaching easier, and it also allowed
teachers to keep the contact both with colleagues and with students. New teaching and evaluation
methodologies and new coordination and cooperation systems had to be quickly implemented. Our
previous experience in flipped teaching, active methodologies and validation of online exams, helped
us to tackle the transition from face-to-face to fully online teaching. The experience was satisfactory for
the theory classes, but some problems in the laboratory classes have emerged.

After that, right now, some extra work is needed to overcome these difficulties considering that maybe
the situation would become chronic. Once that we got over the shock of the first moment, the question
is whether the resilience mechanisms will remain, and if the hybrid teaching (face-to-face & online) can
replace effectively face-to-face teaching for a long time. In this work we present the students’ opinion
on this question. The analysis has been performed at the School of Design Engineering of the Universitat
Politécnica de Valéncia, in different courses of physics of several engineering degrees (all of them, first
academic year courses).

One example of good practice during confinement was the weekly coordination meetings between
teachers of the same course and between teachers of physics courses in different degrees. Another
one was the online exams, taking advantage of the automatic correction tests, and including images of
the documents written by the students for later review.

The academic results were comparable to those of a normal course and student and teachers' surveys
were conducted to know their opinion. The good performance during this new situation was due to the
collaboration, patience, understanding and trust of the students and teachers that was created in those
moments of crisis.

Students' opinion on the online teaching during their lockdown was positive. This work shows this
students' opinion on the methodology used during the lockdown, and the process from previous flipped
teaching methodologies experiences to a completely online teaching. At the same time, the students'
opinion on the laboratory practices was also analysed.

Finally, this work also shows the reflection of the involved teachers on the additional workload and on
the capacity for cooperation and communication between them, during the lockdown period and the
subsequent year.

After gathering the opinion of teachers and students, we can conclude that the situation of the pandemic
has been addressed with reasonable success. Performance of students is not affected, the theoretical
classes have been developed normally, while the practical classes seem to need some changes to be
adapted to the new situation as far as possible. Given that this situation persists, it is useful to carry out
this type of study to be able to adapt teaching to future circumstances.
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1 INTRODUCTION

On 11" March 2020, the World Health Organization (WHO) declared the COVID-19 (coronavirus
disease 2019) caused by the 2019 novel coronavirus (2019-nCoV) a pandemic. This has brought radical
changes in all aspects of our lives. The most significant was the social distancing and restrictive
movement that markedly affected the traditional educational practices.
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The flipped teaching (FT) is a widely implemented methodology that has demonstrated to be very
effective in high education, mainly in STEAM subjects [1]. It combines a number of student-centred
activities including, among others, peer assisted learning, cooperative learning, problem-based learning
and gamification [2]. Students have access to learning resources like articles, pre-recorded videos, and
YouTube links before the class. The online classroom time is then used to deepen understanding
through discussion with faculty and peers. This is a very effective way of encouraging skills such as
problem-solving, critical thinking and self-directed learning. Some authors have shown that adding
educational gaming elements improves the classroom dynamics, increase students’ participation and
interest in online preparation before class [3], [4].

Although many papers show that the academic results improve when Flip Teaching (FT) is applied [5],
[6], some authors have indicated that, in the case of first-year students, a transition between the
dominant transmission model of teaching is needed to engage first year studentin FT [7]. When students
have been asked, some of them say that they prefer the combination of flip teaching with a traditional
methodology [8], [9].

The term virtual flipped classroom was introduced by Ismail and Abdulla in 2018 as a combination of
Flipped Classroom and Virtual Classroom. They applied the virtual to a group of students to some
selective topics of a computer programming course. They found a significant difference in learning
achievement and motivation after applying the virtual flipped classroom.

The implementation of the FT in the classroom has always been accompanied by different teaching
tools that facilitate the work of students out of class to prepare the class seasons (videos, documents,
self-evaluation exams, tasks, and communication tools. All these strategies and tools have been based
on the technologies of the information and communication (ICT). In this work, the material was made
available to students through the Universitat Politécnica de Valéncia's online teaching platform,
PoliformaT (“PoliformaT,” 2003), adapted from Sakai (“Sakai Learning Management System,” 2018).
These tools were used for the realization of both collective and individualized tutoring, examination
review, cooperative work and oral presentations.

The lockdown forced to move to online teaching. Unified communication and collaboration platforms like
Microsoft Teams, Google Classroom, Zoom, were quickly introduced and became common for
communication between teachers and students. These tools were used for both, collective and
individualized communication, as well as for examination review, cooperative work and oral
presentations.

In this work, we present the effect of the lockdown on the academic results and students’ perception.
The analysis has been performed at the School of Design Engineering of the Universitat Politécnica de
Valéncia, to students of the Degree on Electronic Engineering and Industrial Automation (DEEIA) and
of the Degree on Aerospace Engineering (DAE).

2 METHODOLOGY

This work was carried out for two different groups enrolled in physics courses (physics and
electromagnetism) of two degrees, DAE and DEEIA, respectively. Physics of DEA, with 114 students in
two groups, is annual whereas electromagnetism of DEEIA, with 152 students in three groups, is a
second semester course. Prior to the lockdown, the first half of the course of DAE had been face-to-
face classes and the second part was online. In the case of DEEIA, less than one-third of the course
was face-to-face and the rest of the course was online.

Both courses applied the FT methodology. The students had different materials to prepare the class
sessions: videos, documents, and online exams. The students worked in teams preparing the lab
reports, solving problems or evaluating the problems solved by another team. During the class sessions,
apart from some explanations of the most difficult concepts, some sessions were dedicated to solving
problems in groups, and, in another session, students had to present the solved problems. Continuous
assessment with different tasks and exams was programmed along the course. Some gamification
activities, as Kahoot were also used [10].

Once the lockdown was declared, the class sessions were online (by Microsoft Teams) and
synchronous. All the sessions were recorded and all the materials were available for students. The
programmed tasks and exams were kept with the same calendar, but the oral presentation and the
exams were online. The online exams consisted of numerical problems that students had to solve
(students had different problems and/or different data). The students had to write the numerical answers
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that were automatically corrected by the exams tool and they also had to upload a file with the scanned
images of their resolution. Then, if the student asked, the procedure, and not only the numerical
response could be considered. Regarding the lab sessions, the data collected by students of the
previous year were given to the students. They had to perform the corresponding graphs and
calculations to get the asked results.

The communication with the teacher was made by different online ways: email, chat or videoconference.
Before the lockdown most of the students used to communicate using the same tools, except the
videoconference. Students had to share documents and maintain online meetings to complete the tasks
as a team.

A post-course survey was delivered to measure students’ perception. 120 students (61 from DAE and
59 from DEEIA) completed the survey that consisted of 5 5-point Likert-type questions and 5 open
questions. Students rated statements about the course where 1 is ‘Strongly disagree’ and 5 is ‘Strongly
agree’ and also 1 is ‘very bad’ and 5 is ‘excellent’. They were also asked about the number of hours per
week they dedicated to the course. The questions were related with the course (7 questions) and also
with the locked down situation (4 questions).

3 RESULTS

3.1 Survey on the students’ opinion about the teaching experience during the
lock down

The starting point of our reflections on the recent experience on online teaching, caused by the lock
down because of the COVID-19, was that our previous experience both in active methodologies and in
FT was going to be an important advantage to afford the situation that had arisen.

In the one hand, the results of the opinion survey show that the students have valuated positively the
adaptation to the online teaching. When the students of the Degrees on Aerospace Engineering (DAE)
and of the Degree on Electronic Engineering and Industrial Automation (DEEIA) where asked about the
teaching experience during confinement, most of them (82% and 78% respectively) say that despite the
limitations of the situation we were going through, the course had managed to function properly (Figure 1).

Figure 1: Results of the general question about the functioning of the course.

On the other hand, when students were asked about their work, 64% and 73% of them, respectively,
declare that they agree or fully agree on the fact that they have been able to follow the course reasonably
well (Figure 2).

This success of our work developed in the course has been a consequence of the fast adaptation to the
new and suddenly happened situation, in an extremely short period of time, with right and wrong aspects,
but above everything of the previous work made in the frame of the active methodologies and FT.
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Figure 2: Results of the question about the work made by the students.

Keeping the uncertainty of the near future in mind, as clearly none of us knows how the situation will
exactly be for the next academic year, the crisis we are being through is showing as a likely scenario
where face to face and online teaching and synchronous and asynchronous training will coexist, as the
main features of the university education of the future. Despite how forced and unexpected the change
in our teaching methodologies has been, we think that this experience should became an opportunity to
take benefit from the actual situation to act in this sense for the future.

Some teaching tools, such as videoconference, cooperative working or gamification have been proved
to be solid and useful ones, even when we were not familiar with them and we had to learn how to use
them and how to implement them in our courses suddenly, quickly, and with no other option. Our general
impression now is that most of these tools have come to stay. The students’ opinion that is shown in
this communication, gathered after a term of teaching using all these tools (Figure 1) shows that it has
been a successful experience for them.

Furthermore, as the FT has taken so much prominence, the opinion of the students on it was also very
important for us. To start, our experience supports the previous results obtained in literature showing
that flipped teaching improves significantly, but not radically, the academic performance of our students
[11], [12]. However, FT is still having a negative image according to the first year students [7], [13] and
this is also supported by our results. Even within the context of the lock down, in which, as already
mentioned, their opinion on the management and development of the course was positive, when they
were asked about the interest of the course itself and about the FT their opinion shows a very high
interest on the course, and many objections to the methodology (Figures 3 and 4).

Figure 3: Results of the question about their interest on the course.
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Figure 4: Results of the question about their preference between flipped teaching or traditional teaching

This objection to the FT is especially evident when we ask them if they would extend the methodology
model to other subjects (Figure 5)

Figure 5: Results of the question about the possibility of having more courses with flipped teaching.

These last answers contrast with their opinion when asked separately about each one of the
components used in FT. As an example, Figure 6 shows the results on the assessment of some of the
activities carried out and materials used by students.
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Figure 6: Results of the question about the different tools and materials used.

One of the teaching activities where a deep reflection is needed to find good solutions in a context or
emergency (or even in a possible hybrid future teaching model) are the laboratory practices. In the
previous years, we had been using flipped teaching at the lab, where all the introduction was explained
through videos that the student should see before arriving to the laboratory session, and the time of the
session was dedicated to the experimental data collection and analysis. However, this previous
experience was not transferable to the lock down, because the instrumental and experimental part was
of utmost importance in our lab practices (in subjects such as Mechanics or Electricity).

The students’ opinion confirms this last idea: the laboratory practices are the lowest rated activity by the
students (Figure 7). Then, new models have to be explored to make the activity at the lab compatible
with the new situation in a hybrid teaching, in which collaborative and synchronous work of students
could be compatible with the security conditions at the labs. Maybe simulations could be introduced in
the future, when possible, to perform online lab practices.

Figure 7: Results of the question about the quality of the laboratory practices

3.1.1 Students' opinions: results of open-ended questions.

There is a high number of responses, since in both degrees around 45 students have responded out of
the total that completed the survey.

Both DAE and DEEIA students positively valued the interest of the teachers, as well as the activities
proposed (inside and outside the classroom) that helped them to follow the class online, encouraged
their participation and aroused their interest, overcoming the problem of online teaching.

The students quite unanimously valued positively the content of the programme, the structuring of
contents in the Poliformat platform, the exercises solved in class, the team problem solving, and the
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active participation with the different proposed activities (tasks, dialogues, monologues, Kahoots). They
also valued the material hosted on the web (videos, presentations, problems).

The main complaints were focused on the laboratory work (they did not find sense to work with data that
they had not measured). In addition, students clearly indicated that they were not in favour of flipped
teaching for this subject. They think that classes should be taught with more detailed theoretical
explanations and with a greater number of exercises solved by the teacher. They also thought that the
required number of tasks was excessive, especially during confinement and suggested spending less
time on complementary activities to devote to reviewing the theory. However, several students indicated
that during online teaching the explanations had been more detailed and the resolution of exercises
clearer, compared to pre-confinement teaching.

Regarding the assessment that students made of their work, in general they thought they have done an
effort and a good job in the course, adapting well to online teaching. Several students commented they
had connection problems, that they had to share the computer, or that the study space was not
adequate. These problems caused them to work less than usual. Some indicated that they had to work
harder since it was difficult for them to concentrate, while others had not noticed much change or
adapted well. Several students commented they had personal or even mental health problems caused
by the emotional situation due to confinement that made work difficult. In general, they indicated having
missed the study environment of the class.

3.2 Reflections on our work: Two good practices with a positive result

Good practices in the field of education are identified as experiences that have been implemented with
positive results, being effective in a specific context, contributing to the solution of specific problems,
and generally achieving an educational improvement. In this section, we describe two examples of
actions that we have carried out, and that are considered to meet the beforementioned characteristics.

3.2.1  Online exams with images for review

Before the pandemic, our working group had been using a tool to carry out on-line exams with automatic
correction. This Poliformat tool allows teachers to create personalized exams by combining batteries of
questions that also provide the possibility of customizing the grade for each exam. The system performs
an automatic correction and calculates the student's grade if their answer is within the range of the
correct answer. Before the pandemic, this tool was used to take an exam at the end of each lesson in
order to be able to carry out a more continuous assessment of the course. Since the automatic correction
system does not evaluate the procedures of the students when solving the problems of the exams, for
every two automated exams a traditional written exam was carried out in which the procedures were
evaluated. In this evaluation system, the traditional written exams had a weight between 50% and 70%
of the evaluation of the subject while the on-line automated correction exams had a weight between
10% and 15% in the final mark.

The confinement prevented the realization of face-to-face exams and all exams became online. In this
context, it was decided to evaluate the part of written exams also through the same online exams in
such a way that these came to have a weight between 65% (50% + 15%) and 80% (70% + 10%) of the
total evaluation. Given that online exams only assess the final result without taking into account the
procedures, a section was enabled in each exam where the student had to upload a document with the
image of the resolution of the problems. If the numerical answer of the automatic correction was correct,
the student obtained the maximum mark. If the numerical answer was not correct, the student could ask
the teacher to review the procedures in order to assign a proportional grade in a correction similar to
that of a traditional written exam. In this way, it was possible to take an online exam whose assessment
is more similar to that of a written exam where the resolution procedures are assessed.

In this way, it was possible to combine the advantages of the automated exam, such as the fact that
each student had his/her own personalized test, with the advantage of being able to assess the
resolution procedures in a more traditional way. The fact that the automated correction already marked
the correct answers allowed teachers to focus only on the correction of doubtful cases, what lightened
their work.

In summary, the existence of online exams, facilitates the continuous work of students in the courses,
by allowing continuous evaluation. However, the need to automate the correction can result in an
incomplete assessment, by focusing exclusively on the correct numerical answer. The need to evaluate
on-line in times of pandemic has made it necessary to explore other solutions. The use of the image of
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the exam together with its automatic correction, allows us not to depend exclusively on the numerical
result, by allowing us to review the methodology of the resolution.

3.2.2 Regular coordination meetings between teachers

In the usual operating practice of our working group, the coordination meetings had a frequency of three
or four per course, without dates fixed in advance and marked by the preparation of contributions to
congress, articles or projects. In each course in which we participated, coordination meetings between
the teaching staff were frequent, setting the program, rhythm, evaluation or activities, but without a
general operating rule, given the disparity of schedules, and therefore the difficulty in agreeing on dates
for the meetings.

After a few initial moments of disorientation and alarm at the beginning of the COVID-19 pandemic,
everything has been much easier thanks to the permanent contact between colleagues who share the
same course and subject. We had course meetings scheduled weekly at a fixed time from the first
moment of confinement, and they were held online through Microsoft Teams, which facilitated
agreement on the schedule. Communication also extended outside the meetings, through other online
communication channels (WhatsApp, Hangouts, Zoom, Webex, Jitsi ...), which during this period have
shown to be extremely useful and essential in daily teaching work. In this way, it was possible to
reprogram the contents of the course, the evaluation methodology, create and share new materials, and
discover new functionalities of the training platform in a non-face-to-face teaching context. This form of
collaborative work allowed to continue with the already made programming of the courses and to keep
the synchronous classes as close to the face-to-face ones. The adaptation of the evaluation, also online,
anticipated the requirements that the university finally implemented. The academic institution,
overwhelmed by the situation, did not collaborate in the entire adaptation process, but did accept all the
proposals that were developed as a team. During this period, the difficulties between subjects have
become more evident, caused by the lack of communication and transversal coordination between the
teaching staff of courses and degrees, related to content, methodology and evaluation.

In the COVID-19 context, the regular meetings had an important emotional component: sharing feelings
and sensations has brought the teams of teachers together. Everyone has gone through moments of
loneliness and decay, of not understanding the situation or feeling insecure due to the uncertainty of the
future. Anyway, everyone also felt satisfied to see that the solutions of some can be shared with others,
and that problems are better tackled in a collaborative way. The groups have coalesced.

Based on the result of our experience, it is proposed to extend it to other courses and work groups, with
the aim of improving coordination, the exchange of experiences, and the self-evaluation of our work and
teaching practice, while, at the same time, increasing the cohesion as a group. This method of fixed
periodic meetings (weekly) for the courses, and monthly for the work group, has been permanently
implemented in our group.

In summary, we consider that coordination meetings between teachers are an essential tool to improve
teaching. Daily tasks and a variety of schedules make continuous planning difficult. The experience
acquired during the pandemic with online tools has shown its potential in lightening communication
processes and providing them with greater flexibility. This fact indicates the way forward for a normalized
post-COVID-19 situation: face-to-face meetings must be combined indistinctly with other on-line ones,
thereby allowing a greater frequency of them.

4 CONCLUSIONS

In this article, we have analysed and thought about the consequences of the lockdown period due to the
COVID-19 pandemic in university education, particularly in the teaching of the physics subject in the first
year of the Degrees on Electronic Engineering and Industrial Automation and of the Degree on
Aerospace Engineering.

After gathering the students' opinion and teachers’ reflections, we can conclude that the situation of the
pandemic has been addressed with reasonable success. Our previous experience in flipped teaching,
active methodologies, and online exams, helped us to deal with the transition from face-to-face to fully
online teaching. In general, the teaching methodology was adapted to an online model with reasonable
success, and we were able to apply a methodology like the one before lockdown. Students' opinion
about the online teaching during their lockdown was positive, and they have highly valued the adaptation
effort made in such a short period of time. Performance of students is not affected, the theoretical
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classes have been developed normally, although some problems in the laboratory classes have yet to
be solved.

Given that this situation could persist or could happen again, it is useful to carry out this type of study to
be able to adapt our teaching methodologies to future circumstances. We think that many of the teaching
tools that we have used in this period, such as web conferencing, cooperative work, or gamification,
have proven to be solid and useful, even though we have used them forced by the circumstances and
we have learned to use them in a record time. The general impression is that many of these tools are
here to stay.
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