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Abstract

:

Methodological guidelines for virtual teaching during the lockdown, tailored to Flipped Classroom, are suggested by the Spanish University Education System. This educational methodology is recommended as an effective method for distance learning due to COVID-19 by several articles, studies, research, universities and institutions in different countries around the world. However, what is the impact of these extreme circumstances on the implementation of Flipped Classroom in Higher Education? The study design is a descriptive and correlational research that compares the frequency of the implementation of Flipped Classroom before and during social distancing. This information is provided by the participants, university professors from the Faculty of Education Sciences of the University of Malaga, through an ad hoc questionnaire. The results reveal a significant increase in the frequency of Flipped Classroom sessions (z = −4.80; p <.001) during the lockdown. The data also show a significant increase in the quantity and variety of didactic resources (t = −2.390; p = 0.021), mainly those related to Flipped Classroom, with video (z = −2.860, p = 0.004) and audio (z = −2.049, p = 0.040) files. University professors consider virtual teaching during the lockdown an opportunity for Flipped Classroom and digital skills that could improve the quality of university educational methodology.
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1. Introduction


On 13 January 2020, the first case of COVID-19 was diagnosed outside China [1]. Weeks later, on 31 January 2020, the first case of COVID-19 was diagnosed in Spain [2]. On 27 February 2020, the University of Malaga sends a communication related to the new coronavirus species and, on 9 March 2020, it reports the first case [3]. Meanwhile, the disease continues to expand, spreading to more than 200 countries and increasing to more than 10,000,000 infected [2], causing the closure of universities in more than 180 territories and affecting millions of students worldwide [4]. Face-to-face teaching is no longer a possible alternative and distance learning becomes the only option. On 12 March 2020, the provisional suspension of face-to-face teaching is announced [3], however, university students will not return to their educational centres until the end of the academic year. On 14 March 2020 [5], the state of alarm is declared, starting the lockdown. Since then, the new variant of coronavirus has not stopped reproducing.



Consequently, in the Spanish University Education System, on 11 April 2020 [3], the University of Malaga, the Andalusian Single District and the Spanish Network of University Quality Agencies publish methodological guidelines, at provincial, regional and national level, for university education during social distancing. These texts state the need to adapt the educational methodologies of face-to-face teaching to distance learning and authorize university departments to make the necessary modifications to the teaching guides. For this reason, the state of alarm has been an important challenge for university professors, imposing the deconstruction and reconstruction of educational methodology; however, because not all educational methodologies are proportionally adapted to distance learning, whether traditional or alternative, not all university professors have experienced the same difficulties in restructuring the teaching guides.



1.1. The Traditional Model and Methodological Orientations


The Traditional Model, the most frequent university educational methodology in the educational system [6,7], presents incompatibility with the methodological guidelines for university education during social distancing due to the way it comprises theoretical teaching, practical activity and educational evaluation.



Firstly, theoretical teaching plays a major role in traditional educational methodology. This is based on the transmission of knowledge through an Expositive Approach [8,9] within the established teaching schedule; what is commonly known as master classes [10,11,12]. A practical alternative for adapting the theoretical teaching of the Traditional Model to distance learning is the delivery of master classes through synchronous communication tools, live broadcasted image and sound through virtual platforms such as Big Blue Button, Google Meet, Microsoft Teams, Skype or Zoom. However, the methodological guidelines proposed by the University of Malaga recommended avoiding master classes [3] through synchronous communication tools, due to the functional complexity and technical problems in some virtual platforms [13]. Secondly, practical activity, as opposed to theoretical teaching, plays a minor role in traditional educational methodology. Characterized by repetition, internalization and automation activities outside the established teaching schedule, it is commonly known as homework [10,11,12]. Nevertheless, the distance learning guide recommend some activities of “special relevance” reasonably different from the characteristic homework of the Traditional Model [3]. Thirdly, traditional educational evaluation is based on the final summative assessment [14,15,16], the evaluation of the academic result through quantitative procedures. The assessment instrument par excellence of this educational methodology is the exam [17,18]. However, distance learning guide recommend not making excessive use of the exam [13] due to obvious drawbacks, such as guaranteeing the authorship of university students.



Thus, without assessing the effectiveness of the Traditional Model, as far as virtual teaching is concerned, it is stated that the methodological guidelines proposed by education professionals disqualify the traditional educational methodology as an effective method for distance learning during the lockdown.




1.2. Flipped Classroom and Methodological Orientations


Blended Learning is an educational methodology that combines face-to-face teaching with distance learning [19,20]. Flipped Classroom, a form of Blended Learning [21], is an educational methodology that exchanges the timing and location of theoretical teaching and practical activity of the traditional educational model [22,23,24]. Theoretical teaching takes place outside the established teaching schedule and outside the educational centre, through distance learning; while practical activity is included within the established teaching schedule and inside the educational centre, through face-to-face teaching. At first glance, Flipped Classroom may seem to be an educational methodology that is incompatible with virtual teaching during social distancing as, at the very least, it requires semi-presential learning; however, if one considers the possibility of face-to-face teaching through synchronous communication tools that allow immediate communication between university professors and students, this educational methodology is an effective alternative to distance learning [25].



On the one hand, there is a wide variety of teaching resources, both audio-visual and non-audio-visual, to move the theoretical activity outside the established teaching schedule. Audio-visual resources are presented as the most effective [26,27,28]. The most characteristic audio-visual resource is video [29], especially, developed ad hoc [30]. This educational practice coincides with the methodological guidelines proposed by the University of Malaga, the Andalusian Single District and the Spanish Network of University Quality Agencies, which recommend “recording the sessions” of theoretical teaching [3]. To this end, the University of Malaga proposes guidelines for the training of university professors in the production of videos, through computer applications such as QuickTime, and the publication of videos, through virtual platforms such as YouTube or cloud storage such as Google Drive or One Drive [13]. Slides presentations composed of image, sound and text, often developed Ad Hoc, are interesting. The distance learning guide incorporates the necessary guidelines for inserting video or audio files into slide presentations such as PowerPoint [13]. Non-audio-visual resources, such as slide presentations without images and sound or text, are presented as the least effective tool [26,27,28]; moreover, they are less typical of Flipped Classroom and more characteristic of precursor educational methodologies such as Peer Instruction [31] or Just in Time Teaching [32].



On the other hand, the practical activity of this educational methodology coincides with the recommendations made by educational professionals to promote “alternative methodologies” [3]. Flipped Classroom, as an active educational methodology [33,34] is based on constructivist educational methodologies [21]. In relation to cognitive constructivism [35], Flipped Classroom is linked to Project-Based [36], Problem-Based Learning [37] or Thinking-Based Learning [38]. These educational practices coincide with the methodological guidelines proposed by the University of Malaga, which encourage research through projects, problem solving through cases or reflection through portfolios, reports or diaries [3]. To this end, the distance learning guide describes all these teaching activities [13]. In relation to social constructivism [39], Flipped Classroom is linked to Cooperative Learning and Collaborative Learning [40,41]. These educational practices also coincide with the methodological guidelines proposed by the University of Malaga which suggest limiting synchronous communication tools to “collaborative activities” within the established teaching schedule [3]. To this end, the distance learning guide indicates how to develop these practical teaching sessions through virtual platforms such as Big Blue Button, Google Meet or Microsoft Teams [13]. Other activities characteristic of this educational methodology, such as conversations and debates, also reflected in the distance learning guide, are promoted through chats and forums [3]. Finally, the extensive variety of didactic activities encourages continuous formative evaluation [14,15,16], academic process assessment, recommended by the University of Malaga, the Andalusian Single District and the Spanish Network of University Quality Agencies [3].



In short, education professionals demand that face-to-face virtual meetings, between students and teaching professionals, take place during the established teaching schedule. However, they recommend that these should not be master classes nor theoretical teaching, but rather didactic activities with practical teaching. This suggests the transfer of theoretical teaching outside the established teaching schedule, through audio-visual resources, and the inclusion of practical teaching within the established teaching schedule, through synchronous communication tools. Undoubtedly, Flipped Classroom is especially adapted to the recommendations made by the University of Malaga, the Andalusian Single District and the Spanish Network of University Quality Agencies [3]. For this reason, without assessing the effectiveness of Flipped Classroom, which has been defended by numerous studies, as far as virtual teaching is concerned, it is stated that the methodological guidelines proposed by education professionals qualify this alternative educational methodology as effective for distance learning during the lockdown.




1.3. Flipped Classroom in COVID-19 Pandemic


Although the University of Málaga, the Andalusian Single District and the Spanish Network of University Quality Agencies do not make specific reference to Flipped Classroom in their virtual teaching guide [3], they do indirectly recommend this educational methodology for distance learning during the lockdown. In any case, the methodological guidelines, suggested at the provincial, regional and national levels by the Spanish University Education System, are not the only evidence of a possible connection between Flipped Classroom and these extreme circumstances.



In the educational field, at an international level, there is a direct link between this educational methodology and COVID-19 pandemic. In the last decade, between 1 January 2011 and 1 January 2021, the term Flipped Classroom reached its highest popularity during the lockdown, increasing its search frequency in Google Trends by up to 200% compared to the previous months [42]. This tendency coincides with an increase in scientific publications linking the two topics. Several teaching professionals begin to disseminate their different experiences of methodological adaptation, associated with Flipped Classroom and COVID-19 pandemic, in university degrees such as Computer Science [43], Chemistry [44] or Medicine [45]. Several authors come to the same conclusions and argue that this educational methodology can solve the difficulties of virtual teaching due to social distancing [46,47], and some even claim that the health crisis is a special opportunity for the progress of education [48,49].



The methodological guidelines for virtual teaching during social distancing tailored to Flipped Classroom, the increase in internet searches and scientific articles on this educational methodology during the lockdown, as well as the various statements of the educational experts, induce to deduce an increase of Flipped Classroom implementation related to COVID-19 pandemic. These speculations open a gap that needs to be filled with solid data obtained through statistical analysis and research method. All this information inspires the following research question: What is really the impact of COVID-19, the state of alarm and social distancing on the implementation of the university educational methodology known as Flipped Classroom? Similarly, there are derivative questions: Has the frequency of Flipped Classroom sessions increased during the lockdown? Consequently, has the presence of didactic resources typical of this educational methodology increased during the lockdown? In this case, what would be the origin of these methodological modifications? Why would teaching professionals have increased the frequency of Flipped Classroom sessions? Would teaching professionals consider Flipped Classroom to be an effective methodology for distance learning during lockdown? How will these extreme circumstances affect university education?



To date, little research has assessed the impact that virtual teaching due to social distancing has had on university methodology, and the increase or decrease of its models, approaches, methods and resources; let alone in specific relation to alternative methodologies such as Flipped Classroom. Although several articles speculate the increase of the implementation of Flipped Classroom during the lockdown [50,51], and a few others begin to evaluate its positive impact [52,53], it is necessary to empirically demonstrate the connection between the two variables. For this reason, the primary objective of the study is to analyse the impact of COVID-19, the state of alarm and social distancing on the implementation of the university educational methodology known as Flipped Classroom. To this end, three specific objectives have been determined: (O1) to compare the frequency of Flipped Classroom sessions before and during the lockdown; (O2) to compare the presence of didactic resources specific to this educational methodology before and during the lockdown; (O3) to find out the teaching professionals personal considerations on the repercussion of virtual teaching during social distancing on the quality of university educational methodology. The commitment of university professors to the recommendations made would imply a series of hypotheses: (H1) the statistically significant increase of Flipped Classroom sessions during the lockdown; (H2) the statistically significant increase in the presence of didactic resources typical to this educational methodology during the lockdown, particularly ad hoc video, non-ad hoc video and slide presentations with audio; as well as (H3) the positive considerations of Flipped Classroom by educational experts.





2. Materials and Methods


2.1. Design


The study design is a descriptive and correlational research developed through quantitative analysis. This method allowed data to be collected at two different time intervals, results to be compared and correlations to be analysed. Its structure was intended to simulate a quasi-experimental research with a pre-test-intervention-post-test design. The pre-test and post-test phases would involve calculating the dependent variable: the frequency of implementation of Flipped Classroom, both before and during the intervention, or in this case, the exposure to the independent variable: the lockdown. Consequently, by estimating the frequency of implementation of the Flipped Classroom before the lockdown (Pre) and during the lockdown (Post) and comparing the results (Pre-Post), the positive, negative or null correlation between COVID-19, the state of alarm and social distancing and the implementation of the university educational methodology known as Flipped Classroom was established.




2.2. Participants


The study population, consisting of between 200 and 250 individuals, was the total number of university professors of the Faculty of Education Sciences of the University of Malaga. More than a quarter of the educational experts from this specific centre and this particular university, approximately 70 subjects, were contacted and invited to participate in the research. Finally, the study sample consisted of 18.8% (n = 45) of the total of university professors from the Faculty of Educational Sciences of the University of Malaga, from its five different departments: Didactics and School Organization (n = 12), Didactics of Languages, Arts and Sport (n = 11), Theory and History of Education and Methods of Research and Diagnosis in Education (n = 8), Didactics of Mathematics, Social Sciences and Experimental Sciences (n = 7) and Developmental and Educational Psychology (n = 7). As an inclusion criterion, the participation of university professors who had given face-to-face teaching before social distancing and virtual teaching during social distancing was established. The non-participation of university professors whose teaching sessions during social distancing consisted exclusively of tutoring Practicum, Final Degree Project or Final Master Project was set as an exclusion criterion, due to the fact that this type of activity is not compatible with Flipped Classroom. Regarding sex and age, the study sample was made up of 35.6% (n = 16) men and 64.4% (n = 29) women aged between 27 and 65 (M = 47.44; SD = 9.48).




2.3. Instrument


The data collection instrument (Appendix A) consisted of an online questionnaire developed ad hoc through the virtual platform Google Form, following the recommendations of educational research professionals [54]. The questionnaire consisted of 6 blocks and 20 items. Block 0 contains 2 items referring to exploratory information: sex and age. Block 1 contained a single dichotomous response item that collect information on how much of the sample knows about Flipped Classroom. Block 2 did not contain any items; however, it presented the definition of Flipped Classroom accompanied by audio-visual resources with additional information for professors who are unfamiliar with this educational methodology. The main blocks of the online questionnaire were Block 3 and Block 4, as they allowed the collection of data related to the first specific objectives. (O1) To compare the frequency of Flipped Classroom sessions before and during social distancing, 2 items with a five-point Likert Scale were used: (1) never: no or almost no sessions, (2) low frequently: less than half of the sessions, (3) medium frequency: half of the sessions, (4) high frequency: more than half of the sessions, and (5) always: all or almost all sessions. (O2) To compare the frequency of didactic resources of this educational methodology before and during social distancing, 10 items with a five-point Likert Scale were used: (1) never: no or almost no sessions, (2) low frequently: less than half of the sessions, (3) medium frequency: half of the sessions, (4) high frequency: more than half of the sessions, and (5) always: all or almost all sessions; 2 items for each type of resource:




	
Ad hoc video: video made personally by the university professor and specifically for the teaching session.



	
Non-Ad hoc video: video not made personally by the university professor neither specifically for the teaching session.



	
Slide presentations with audio: slide presentation, such as PowerPoint or Google Slides, with audio files of the university professor own voice explaining or complementing the written text.



	
Slide presentations without audio: slide presentation, such as PowerPoint or Google Slides, without audio files of the university professor own voice explaining or complementing the written text.



	
Text: Book chapters, articles, news, etc.








Other items in Block 3 and Block 4, together with the only item in Block 5, which present a multi-answer format with between three and four responses alternatives, were related to the last specific objective, (O3) to find out the teaching professionals personal considerations on the repercussion of distance teaching during social distancing on the quality of university educational methodology.




2.4. Procedure


On 12 March 2020, after the provisional suspension of face-to-face teaching [3], the analysis of the methodological guidelines for virtual teaching for social distancing began, at a provincial, regional and national level. The extensive review of the different documents, the methodological guidelines for virtual teaching during social distancing tailored to Flipped Classroom, and other facts such as the increase in internet searches and scientific articles on this educational methodology during the lockdown, as well as the various statements of the educational experts, oriented the general and specific objectives of the research towards Flipped Classroom. After the definitive suspension of face-to-face teaching on 1 April 2020 [3], the development of an online questionnaire started, with the primary objective of analysing the implementation of this educational methodology before and during the lockdown. After the end of the academic year, on 1 July 2020, the individual sending of the online questionnaire via email began. The online questionnaire remained open for completion for a full month. Finally, the Statistical Package for the Social Sciences (v.25.0) allowed the statistical analysis of the data collected through Student’s t-test and the Wilcoxon rank test.




2.5. Research Ethics


This study was carried out in accordance with the ethical principles of the Declaration of Helsinki and the Ethics Committee and Vice-Rectorate for Research and Knowledge Transfer of the University of Alicante (UA-2020-05-12).





3. Results


With the specific objective of (O1) comparing the frequency of Flipped Classroom sessions before and during the lockdown, a statistical analysis was performed. Firstly, the Kolmogorov–Smirnov test did not verify the normality for the distribution of the frequency of Flipped Classroom sessions. For this reason, the Wilcoxon rank test for paired samples was applied (Table 1).



The Wilcoxon rank test showed a statistically significant increase in the frequency of Flipped Classroom sessions (z = −4.80; p < 0.001) during social distancing. Secondly, the frequency table was observed to analyse its distribution (Table 2). The difference in frequencies between before and during the lockdown was also calculated (Table 2). The results were presented in a graph, in particular a bar chart, to facilitate comparison of the data before (Figure 1) and during lockdown (Figure 2).



The analysis of central tendency, median (Md) and mode (Mo), coincides with the previous results, revealing differences between the frequency of Flipped Classroom sessions before social distancing (Md = 2.0; Mo = 1.0) and during social distancing (Md = 3.0; Mo = 4.0).



With the specific objective of (O2) comparing the frequency of didactic resources specific to this educational methodology before and during the lockdown, firstly, a general analysis of all the didactic resources, not categorized by type, was carried out. The Kolmogorov–Smirnov test verified the normality for the distribution of the frequency of all didactic resources before social distancing (ks = 0.121; p = 0.096) and during social distancing (ks = 0.118; p = 0.128). For this reason, Student’s t-test for related groups was applied. The results indicated the statistically significant increase in the frequency of Flipped Classroom teaching resources (t = −2.390; p = 0.021) during social distancing, and differences in central tendency, mean (M), and dispersion measures, standard deviation (SD), between before social distancing (M = 12.87; SD = 4.708) and during social distancing (M = 14.07; SD = 4.356).



Secondly, a specific analysis of each didactic resource, now categorized by type, was carried out. The Kolmogorov–Smirnov test did not verify the normality for the frequency distribution of each resource. For this reason, the Wilcoxon rank test for paired samples was applied (Table 3).



The Wilcoxon rank test showed the statistically significant increase in the frequency of non-ad hoc video (z = −2.860, p = 0.004) and slide presentations with audio (z = −2.049, p = 0.040) during social distancing. However, the results indicated the absence of statistically significant differences for ad hoc video (z = −1.402; p = 0.161), slide presentations without audio (z = −0.745; p = 0.456) and text (z = −0.300; p = 0.764). The frequency table before social distancing (Table A1) and during social distancing (Table A2) were also observed (Appendix B) to analyse the frequency distribution. The difference in frequencies between before and during the lockdown (Table A3) was also calculated (Appendix B). The results were presented in a graph, in particular a bar chart, to facilitate comparison of the data before and during lockdown (Figure 3).



The central tendency analysis of the didactic resources coincides with the previous results. The increase in the frequency of the non-ad hoc video from before social distancing (Md = 2) to during social distancing (Md = 3) and the increase in the frequency of slide presentations with audio from before social distancing (Md = 1) to during social distancing (Md = 2) stand out above the rest of the teaching resources.



Finally, with the specific objective of (O3) finding out the teaching professionals personal considerations on the repercussion of virtual teaching during the lockdown on the quality of university educational methodology, the frequency table (Table A4) was observed (Appendix B). In total, 86.7% of university professors consider that COVID-19, the state of alarm and social distancing have favoured the implementation of alternative educational methodologies. Of these, 79.5% stated that distance learning has promoted Flipped Classroom as well as other educational methodologies, while 20.5% stated that virtual teaching has promoted Flipped Classroom over other educational methodologies. Additionally, 88.9% of university professors consider that COVID-19, the state of alarm and social distancing have favoured the development of teaching skills, such as those related to the didactic resources inherent to this educational methodology, especially audio-visual resources. Among these, 75% state that the teaching skills developed have enabled university professors to implement both Flipped Classroom and other educational methodologies, while 25% state that the teaching skills developed have qualified university professors to implement Flipped Classroom over other educational methodologies. For these two reasons, among the 88.9% of the participants who consider virtual teaching during social distancing an opportunity for Flipped Classroom, 67.5% of the teaching professionals value the possibility of improving the quality of the university educational methodology.




4. Discussion and Conclusions


The declared state of alarm and mobility restrictions make face-to-face teaching an impracticable alternative; instead, virtual learning becomes the only viable option. For this reason, at a provincial, regional and national level, important changes are being demanded in university educational methodology. On the one hand, Blended Learning is no longer one of the best options but one of the few alternatives. Flipped Classroom is boosted by the circumstances. In the Faculty of Educational Sciences of the University of Málaga, the correlation between this educational methodology and COVID-19 pandemic is studied.



4.1. Frequency of Implementation of Flipped Classroom before and during the Lockdown


The results reveal an increase in the implementation of Flipped Classroom during the lockdown. In total, 66.7% of the university professors increase the number of Flipped Classroom sessions; for this reason, the implementation of this educational methodology in more than half of the teaching sessions increases by more than 300% during social distancing. On the other hand, the didactic resources of this educational methodology cease to be complementary and become essential. Consequently, the null hypothesis is rejected and (H1) the statistically significant increase of Flipped Classroom sessions during the lockdown is confirmed. The data show that the frequency of didactic resources also increases significantly. A total of 55.6% of university professors increase the frequency of all teaching resources. The increase in the measures of centralization and the decrease in the measures of dispersion reveal the increase in both the quantity and variety of teaching resources. The frequency of alternative didactic resources, audio-visual resources such as Non-ad hoc video and slide presentations with audio, increases significantly. The use in more than half of the teaching sessions of Ad Hoc video and slide presentations with audio, most typical Flipped Classroom didactic resources, increases by 36% and 85%, respectively, during social distancing. Nevertheless, the frequency of traditional non-audio-visual didactic resources, such as slide presentations without audio and text, less typical of Flipped Classroom, remains relatively stable. Consequently, the null hypothesis for (H2) the statistically significant increase in the presence of non-ad hoc video and slide presentations with audio is rejected; however, the null hypothesis for (H2) the statistically significant increase in the presence of ad hoc video is accepted. In short, the positive correlation between COVID-19, the state of alarm and social distancing and the implementation of the university educational methodology known as Flipped Classroom is declared.



Although the University of Malaga, the Andalusian Single District and the Spanish Network of University Quality Agencies do not make specific reference to Flipped Classroom in their virtual teaching guide [3], this educational methodology is particularly adapted to the recommendations made. The methodological orientations proposed, at provincial level, regional and national level, are in line with the growth of Flipped Classroom. However, correlation does not imply causation. Whereas the results reveal an increase in the implementation of Flipped Classroom related to COVID-19, the state of alarm and social distancing and to the methodological guidelines for distance learning during the lockdown; the study design does not allow to state that all these factors caused the growth of this educational methodology.



In any case, to date, no other research has been found that sheds light on the methodological modifications in university education linked to virtual teaching during social distancing, empirically demonstrating the increased of implementation of Flipped Classroom during the lockdown. Although the methodological guidelines for virtual teaching during social distancing tailored to Flipped Classroom, the increase of internet searches and scientific articles on this educational methodology during the lockdown, as well as the different statements of educational experts, induce to deduce an increase of implementation of Flipped Classroom related to COVID-19 pandemic; the results of the study fill a gap open by speculation with solid data obtained through statistical analysis and research methods.



Although few other publications compare the frequency of the implementation of Flipped Classroom before and during the lockdown, other articles, studies, research, universities and institutions in different countries around the world explicitly allude to Flipped Classroom as an effective educational methodology for distance learning during the lockdown, such as the United States [55,56,57,58], Canada [59], Spain [60], France [61], United Kingdom [62], Norway [63], Greece [64], Pakistan [65], India [66], China [67], Singapore [68] or New Zealand [69]. Internationally, the United Nations Educational, Scientific and Cultural Organization recommends Flipped Classroom in these circumstances [70]. In addition, Jonathan Bergmann, one of the main representatives of Flipped Classroom, indicates that this educational methodology can solve the difficulties of virtual teaching due to social distancing [71].




4.2. Teaching Professionals Personal Considerations on Social Distancing


The results reveal that teaching professionals consider that the circumstances encourage the implementation of Flipped Classroom and favour the development of teaching skills, such as those related to the didactic resources of this educational methodology, especially audio-visual resources. Consequently, the null hypothesis is rejected and (H3) the positive considerations about Flipped Classroom by university teachers is confirmed. The data from the study are in line with the results of research carried out by the International Association of Universities. More than 400 universities in over 100 territories affirm that distance learning during the lockdown is “an opportunity” for alternative educational methodologies such as Blended Learning [72]. Undoubtedly, the declaration of the state of alarm and mobility restrictions has had a negative impact at occupational, educational, social and personal levels; however, the methodological orientations proposed by educational professionals seem to be a breath of fresh air for university educational methodology.



Although COVID-19 pandemic raises questions about the future of Higher Education, the teaching professionals value the possibility of improving the quality of the university educational methodology. These extreme circumstances have led to 24.5% of teachers implementing Flipped Classroom for the first time and 46% of teachers making Flipped Classroom their main educational methodology. Data from a study conducted by several institutions indicate that 99% of teachers implementing Flipped Classroom will continue to practice this alternative educational methodology during the next academic year [73]. For this reason, the possibility that the new methodological experiences, originated during the lockdown, are maintained after social distancing is valued, improving the quality of the university educational methodology. In this case, the growth of Flipped Classroom observed during the lockdown would simply be the beginning of an unprecedented increase of Flipped Classroom in university educational methodology.



Ultimately, the research evidences both the increase of implementation of the Flipped Classroom and the positive considerations of teaching professionals; however, the study conclusions go further. This article also provides an example of good practice and teaching strategies for distance learning during the lockdown. The university professors of the Faculty of Educational Sciences of the University of Málaga, educational experts, join the global trend of adopting Flipped Classroom as an effective method to overcome the characteristic difficulties of virtual teaching due to social distancing to ensure sustainable education in COVID-19 pandemic.





5. Study Limitations and Future Research Considerations


On the one hand, although the sample size is small, it is representative of the study population: the total of university professors of the Faculty of Education Sciences of the University of Malaga. However, the characteristics of the participants do not allow extrapolating the results to other centres and universities, nor generalising the conclusions to a national or international level. On the other hand, to date, no other research has been found that sheds light on the methodological modifications in university education linked to virtual teaching during social distancing. For this reason, discussion with similar studies is practically impossible.



In any case, for future research it would be necessary to increase the sample size as well as to introduce new variables such as the field or branch of knowledge of university professors. It would also be interesting to replicate the study in other universities and countries and compare the results. Additional studies on Flipped Classroom and COVID-19 pandemic are encouraged, analysing different variables such as the impact of this educational methodology on learning or the employability of university students.
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Appendix A




	
Questionnaire




	
Flipped Classroom: Active Methodology for Sustainable Learning

in Higher Education during Social Distancing Due to COVID-19




	
Block 0: Exploratory information




	
Item

	
Question

	
Response




	
1

	
Indicate your sex

	
Man




	
Woman




	
Other




	
2

	
Indicate your age




	
Block 1: Knowledge of Flipped Classroom




	
3

	
Do you know the educational methodology called Flipped Classroom?

	
Yes




	
No




	
Block 2: Definition of Flipped Classroom




	
Block 3: Implementation of Flipped Classroom before social distancing




	
4

	
Before social distancing, how often did you implement Flipped Classroom?

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
When implementing Flipped Classroom before social distancing, how often did you use the following teaching resources to promote theoretical learning at home (Videos, audios, texts, etc.) prior to hands-on learning in class?




	
5

	
Ad Hoc videos or videos made specifically for your Flipped Classroom sessions.

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
6

	
No-Ad Hoc videos or videos not prepared specifically for your Flipped Classroom sessions.

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
7

	
Slide Presentations (Power Point, Google Slides, etc.) with Ad Hoc audio files.

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
8

	
Slide Presentations (Power Point, Google Slides, etc.) without Ad Hoc audio files.

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
9

	
Text (Book Chapters, Articles, News, etc.).

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
Block 4: Implementation of Flipped Classroom during social distancing




	
10

	
During social distancing, how often do you implement Flipped Classroom?

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
11

	
Do you consider that the current situation, virtual teaching due to social distancing, favours the implementation of educational methodologies such as Flipped?

	
No. I believe that the current situation does not favour the implementation of educational methodologies such as Flipped Classroom.




	
Yes. However, I believe that the current situation favours the implementation of other educational methodologies over Flipped Classroom.




	
Yes. I believe that the current situation favours the implementation of both Flipped Classroom and other educational methodologies.




	
Yes. I believe that the current situation favours Flipped Classroom implementation over other educational methodologies.




	
When implementing Flipped Classroom during social distancing, how often do you use the following teaching resources to promote theoretical learning (Videos, audios, texts, etc.) prior to hands-on learning during the virtual class?




	
12

	
Ad Hoc videos or videos made specifically for your Flipped Classroom sessions.

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
13

	
No-Ad Hoc videos or videos not prepared specifically for your Flipped Classroom sessions.

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
14

	
Slide Presentations (PowerPoint, Google Slides, etc.) with Ad Hoc audio files.

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
15

	
Slide Presentations (PowerPoint, Google Slides, etc.) without Ad Hoc audio files.

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
16

	
Text (Book Chapters, Articles, News, etc.).

	
Never




	
Low frequency




	
Medium frequency




	
High frequency




	
Always




	
17

	
Do you consider that the current situation, virtual teaching due to social distancing, promotes the development of teaching skills related to educational methodologies such as Flipped Classroom, for example, the Digital Competence?

	
No. I believe that the current situation does not promote the development of teaching skills related to educational methodologies such as Flipped Classroom.




	
Yes. However, I believe that the current situation favours the development of teaching skills related to other educational methodologies over Flipped Classroom.




	
Yes. I believe that the current situation promotes the development of teaching skills for both Flipped Classroom and other educational methodologies




	
Yes. I consider that the current situation promotes the development of teaching skills related to Flipped Classroom over other educational methodologies.




	
Block 5: Future considerations




	
18

	
From your professional opinion as professor at the Faculty of Education Sciences of the University of Malaga, do you consider that the current situation, virtual teaching due to social distancing, favouring the implementation of educational methodologies such as Flipped Classroom and developing related teaching skills, could help improve the quality of university education after social distancing?

	
No. I believe that the situation has not favoured the implementation of educational methodologies such as Flipped Classroom and has not developed related teaching skills; therefore, for these reasons, it will not improve the quality of university education after social distancing.




	
No. I believe that the current situation has favoured the implementation of educational methodologies such as Flipped Classroom and has developed related teaching skills; however, the quality of university education will not improve for these reasons after social distancing.




	
Yes. I believe that the current situation has favoured the implementation of educational methodologies such as Flipped Classroom and has developed related teaching skills; therefore, for these reasons, it will improve the quality of university education after social distancing.
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Table A1. Distribution of the frequency of Flipped Classroom teaching resources before social distancing.






Table A1. Distribution of the frequency of Flipped Classroom teaching resources before social distancing.





	
Flipped Classroom Teaching Resources Frequency

	
Type of Resource




	
Video

	
Slides

	
Text




	
Ad Hoc

	
No Ad Hoc

	
Audio

	
No Audio




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
Never 1

	
22

	
48.9

	
10

	
22.2

	
25

	
55.6

	
9

	
20.0

	
5

	
11.1




	
Low frequency 2

	
8

	
17.8

	
15

	
33.3

	
5

	
11.1

	
6

	
13.3

	
7

	
15.6




	
Medium frequency 3

	
9

	
20.0

	
9

	
20.0

	
8

	
17.8

	
10

	
22.2

	
12

	
26.7




	
High frequency 4

	
4

	
8.9

	
9

	
20.0

	
5

	
11.1

	
12

	
26.7

	
13

	
28.9




	
Always 5

	
2

	
4.4

	
2

	
4.4

	
2

	
4.4

	
8

	
17.8

	
8

	
17.8








1 No or almost no sessions; 2 Less than half of the sessions; 3 Half of the sessions; 4 More than half of the sessions; 5 All or almost all sessions.
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Table A2. Distribution of the frequency of Flipped Classroom teaching resources during social distancing.
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Flipped Classroom Teaching Resources Frequency

	
Type of Resource




	
Video

	
Slides

	
Text




	
Ad Hoc

	
No Ad Hoc

	
Audio

	
No Audio




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
Never 1

	
19

	
42.2

	
5

	
11.1

	
17

	
37.8

	
10

	
22.2

	
4

	
8.9




	
Low frequency 2

	
8

	
17.8

	
12

	
26.7

	
7

	
15.6

	
8

	
17.8

	
7

	
15.6




	
Medium frequency 3

	
8

	
17.8

	
13

	
28.9

	
8

	
17.8

	
8

	
17.8

	
11

	
24.4




	
High frequency 4

	
7

	
15.6

	
10

	
22.2

	
6

	
13.3

	
11

	
24.4

	
16

	
35.6




	
Always 5

	
3

	
6.7

	
5

	
11.1

	
7

	
15.6

	
8

	
17.8

	
7

	
15.6








1 No or almost no sessions; 2 Less than half of the sessions; 3 Half of the sessions; 4 More than half of the sessions; 5 All or almost all sessions.
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Table A3. Difference between the frequency before and during social distancing of Flipped Classroom didactic resources.
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Flipped Classroom Teaching Resources Frequency

	
Type of Resource




	
Video

	
Slides

	
Text




	
Ad Hoc

	
No Ad Hoc

	
Audio

	
No Audio




	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%

	
n

	
%






	
Never 1

	
−3

	
−6.7

	
−5

	
−11.1

	
−8

	
−17.8

	
1

	
2.2

	
−1

	
−2.2




	
Low frequency 2

	
0

	
0

	
−3

	
−6.6

	
2

	
4.5

	
2

	
4.5

	
0

	
0




	
Medium frequency 3

	
−1

	
−2.2

	
4

	
8.9

	
0

	
0

	
−2

	
4.4

	
−1

	
−2.3




	
High frequency 4

	
3

	
6.7

	
1

	
2.2

	
1

	
2.2

	
−1

	
−2.3

	
3

	
6.7




	
Always 5

	
1

	
2.2

	
3

	
6.7

	
5

	
11.2

	
0

	
0

	
−1

	
−2.2








1 No or almost no sessions; 2 Less than half of the sessions; 3 Half of the sessions; 4 More than half of the sessions; 5 All or almost all sessions.
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Table A4. Teaching professionals’ personal considerations.






Table A4. Teaching professionals’ personal considerations.





	
Item

	
Question 1

	
Response 2

	
n

	
%






	
11

	
Educational

methodology

	
It does not favour the implementation of educational methodologies such as Flipped Classroom.

	
3

	
6.7




	
It does favour the implementation of other educational methodologies over Flipped Classroom.

	
3

	
6.7




	
It does favour the implementation of both Flipped Classroom and other educational methodologies.

	
31

	
68.9




	
It does favour implementation of Flipped Classroom over other educational methodologies.

	
8

	
17.8




	
17

	
Teaching skills

	
It does not favour the development of teaching skills related to educational methodologies such as Flipped Classroom.

	
1

	
2.2




	
It does promote the development of teaching skills related to other educational methodologies over Flipped Classroom.

	
4

	
8.9




	
It does promote the development of teaching skills for both Flipped Classroom and other educational methodologies.

	
30

	
66.7




	
It does promote the development of teaching skills related to Flipped Classroom over other educational methodologies.

	
10

	
22.2




	
18

	
Future

considerations

	
It has not favoured Flipped Classroom and will not improve the quality of university education.

	
5

	
11.1




	
It has favoured Flipped Classroom, but it will not improve the quality of university education.

	
13

	
28.9




	
It has favoured Flipped Classroom and will improve the quality of university education.

	
27

	
60








1 Check the questionnaire (Appendix A) to see the full question. 2 Check the questionnaire (Appendix A) to see the full response.
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Figure 1. Flipped Classroom frequency before the lockdown. 1 No or almost no sessions; 5 All or almost all sessions. 
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Figure 2. Flipped Classroom frequency during the lockdown. 1 No or almost no sessions; 5 All or almost all sessions. 






Figure 2. Flipped Classroom frequency during the lockdown. 1 No or almost no sessions; 5 All or almost all sessions.
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Figure 3. Comparison of teaching resources before and during the lockdown. 1 No or almost no sessions; 2 Less than half of the sessions; 3 Half of the sessions; 4 More than half of the sessions; 5 All or almost all sessions. 






Figure 3. Comparison of teaching resources before and during the lockdown. 1 No or almost no sessions; 2 Less than half of the sessions; 3 Half of the sessions; 4 More than half of the sessions; 5 All or almost all sessions.
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Table 1. Wilcoxon signed-rank test for Flipped Classroom sessions.
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Flipped Classroom Sessions




	
n

	
%






	

	
Positive ranges (Post > Pre)

	
30

	
66,7




	
Post-Pre

	
Negative ranges (Post < Pre)

	
1

	
2,2




	

	
Ties (Post = Pre)

	
14

	
31,1
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Table 2. Distribution of the frequency of Flipped Classroom sessions.
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Flipped Classroom

Session Frequency

	
Pre

	
Post

	
Post-Pre




	
n

	
%

	
n

	
%

	
n

	
%






	
Never 1

	
17

	
37.8

	
6

	
13.3

	
−11

	
−24.5




	
Low frequency 2

	
13

	
28.9

	
9

	
20.0

	
−4

	
−8.9




	
Medium frequency 3

	
10

	
22.2

	
9

	
20.0

	
−1

	
−2.2




	
High frequency 4

	
4

	
8.9

	
15

	
33.3

	
11

	
24.4




	
Always 5

	
1

	
2.2

	
6

	
13.3

	
5

	
11.1








1 No or almost no sessions; 2 Less than half of the sessions; 3 Half of the sessions; 4 More than half of the sessions; 5 All or almost all sessions.
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Table 3. Wilcoxon rank test for Flipped Classroom teaching resources.
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Type of Resource

	
Pre-Post




	
Positive Ranges

(Post > Pre)

	
Negative Ranges

(Post < Pre)

	
Ties

(Post = Pre)




	
n

	
%

	
n

	
%

	
n

	
%






	
Video

	
Ad Hoc

	
12

	
26.7

	
6

	
13.3

	
27

	
60




	
No Ad Hoc

	
17

	
37.8

	
5

	
11.1

	
23

	
51.1




	
Slides

	
Audio

	
17

	
37.8

	
8

	
17.8

	
20

	
44.4




	
No audio

	
9

	
20

	
15

	
33.3

	
21

	
46.7




	
Text

	

	
8

	
17.8

	
9

	
20

	
28

	
62.2
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