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Abstract

:

As a result of the confinement due to the COVID-19 pandemic, various educational institutions migrated their face-to-face teaching modality to a virtual modality. This article presents the implementation of the Flipped Classroom model in a completely virtual format to develop grammatical competency in Spanish. The model used videos from YouTube, one of the leading global social network platforms, and the videoconferencing system Zoom, the tool selected by the studied educational institution to continue academic operations during the health confinement. The model was enriched with the Index for Learning Style test to provide more differentiated teaching. This study showed considerable improvement in the academic performance of high school students taking a Spanish course at the Mexico City campus of Tecnologico de Monterrey. Of the total sample, 98% increased their score by between 2 and 46 points, from a total of 100, in their grammatical competency in Spanish. Additionally, the student satisfaction survey showed that more than 90% considered the course methodology beneficial for developing their grammatical competency in Spanish. This study demonstrates the potential of the Flipped Classroom model in a virtual format. This teaching structure using the Flipped Classroom model could be replicated in various educational settings and for different areas of knowledge.
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1. Introduction


1.1. The Flipped Classroom Model


During the past ten years, the Flipped Classroom concept has become increasingly popular. This model has transformed the teaching–learning process wherever it has been implemented. It is an educational model in which the learning content is not presented during class time but is learned by the students before class through various means (mainly digital) provided by the teacher. This ensures class time can be devoted to active learning through exercises, problem-solving, practical activities, and collaborative projects [1].



In this blended teaching model, learning activities take place in two stages: learning outside the classroom and learning in the classroom, in that order. As mentioned above, in the learning phase in the classroom, activities are carried out to reinforce the knowledge acquired previously. This allows the teacher to focus on the low cognitive abilities of students and make class time more productive, with learning activities that are active, interactive, and meaningful. Learning outside the classroom provides opportunities for students to study independently before class, according to their needs [2].



The Flipped Classroom concept can be summarized simply as follows: activities that are traditionally undertaken in class are performed at home, and those traditionally undertaken as homework are completed in class [3]. However, the use of this model is complex and enriching. According to Thai, De Wever, and Valcke [4], students can become more competent working under the Flipped Classroom model because it allows them to process information at their own pace and facilitates independent thinking as they tackle complex content.



Competency is accomplished by allowing students to review the submitted material repeatedly as required. Videos allow pausing, going back, and reviewing as many times as necessary. Repeated exposure to learning resources strengthens and deepens students’ understanding [5]. Each student self-regulates and progresses through the material to master the content. They can also work with others in small groups for mutual support. In face-to-face sessions, the teacher attends the students individually or in small groups [3]. Additionally, the teacher reviews content in greater depth during class activities to consolidate knowledge. The Flipped Classroom allows more focused and personalized attention to be paid to the students [5].



Because the teacher is present when the student needs support, this model establishes a framework to ensure that students receive a personalized education tailored to their individual needs. It has previously been proven that personalized follow-up and individualized accompaniment promotes students’ learning processes [6]. Students do not require the teacher to be present to talk to them and provide content they can obtain in their own time. Rather, they need the teacher to be physically present when they become stuck and require individual help [3].



Figure 1 illustrates the teaching process in the Flipped Classroom model.



Aligned with the above, Chen Hsieh, Wu, and Marek [5] note that the Flipped Classroom model motivates students to learn, improves their skills, and increases their competency, involvement in learning tasks, and activity in the classroom. It transforms students into self-directed learners of skills, and students acquire more knowledge and competency than in the traditional model [3].



In addition, Bergmann and Sams [7], the creators of the Flipped Classroom model, note a number of reasons to transform traditional education into a Flipped Classroom. The authors mention that the traditional model’s significant weakness is that not all students come to class prepared to learn. Some lack the proper background or interest in the subject, or have become disenchanted with the current educational model. In contrast, the Flipped Classroom model:




	
Teaches students to take responsibility for their learning.



	
Allows a more personalized means of teaching.



	
Allows direct teaching to be synchronous, making it possible to differentiate among the students.



	
Makes learning the focus of the class.



	
Provides students immediate feedback and reduces the teacher’s role.



	
Provides leveling opportunities.



	
Allows the assimilation of contents by different means.



	
Provides multiple opportunities to check for understanding.



	
Transforms the role of the teacher.



	
Teaches students the value of learning, rather than just going to school to pass.



	
Is easy to reproduce, adapt, and personalize.



	
Increases personal interactions with the teacher.



	
Ensures that all students become involved.



	
Makes hands-on activities more enjoyable.



	
Increases interest in teacher demonstrations.



	
Makes it easier for teachers to help students.








Table 1 presents a comparison of the advantages and disadvantages of the Flipped Classroom model and traditional teaching.



This model can be implemented using various physical and virtual materials: videos, infographics, podcasts, books, web pages, manuals, booklets, brochures, cards, and others. In the present study, the materials sent to the students for the acquisition of knowledge were videos designed by the group of teachers involved. According to Bergmann and Sams [7], planning a class under the Flipped Classroom model using videos requires planning the lesson, recording the video, editing it, and posting it (see Figure 2):




	
Plan the lesson: Determine the objective of the class, establish the contents, design the sequence (beginning, development, closure) and the learning activities that should be included, in addition to their evaluation. Gather the necessary components (sometimes it is necessary to investigate the subject to develop it, prepare tables, get images, etc.).



	
Record the video: The video can be recorded by directly speaking to the camera in a digital presentation using voice or by designing the video using an available tool.



	
Edit the video: To achieve higher quality and a more attractive product.



	
Post the video: The method of distributing the videos to the students depends on the policies of the educational institutions. Some have private platforms for this and specific policies that prevent posting their teachers’ materials on public sites. If the institution allows it, the videos can be placed on various public platforms, including social networks such as YouTube, Instagram, and Facebook.









1.2. The Flipped Classroom Model in the Development of Grammatical Competency


There are several examples of the implementation of this model in various areas of knowledge. This section discusses studies carried out in which the flipped classroom model was explicitly used to develop linguistic competency, not only in the Spanish language, but also in languages.



The Flipped Classroom model was implemented in Ecuador to develop Spanish proficiency in writing among International Baccalaureate (high school) students [8]. This decision was part of a didactic strategy to improve the teaching-learning process of these students. The model was implemented to combine virtual synchronous and asynchronous activities to provide continuity to the program. The researchers concluded that the Flipped Classroom model allowed positive results in the teaching-learning process and was accepted by the students. This study found that this model promotes a dynamic environment, collaborative work, meaningful learning, and self-regulation of learning. It also boosts the commitment and interest of the students in the discipline while preserving their motivation.



In Spain, another study was carried out in which the Flipped Classroom model was applied to develop linguistic competency among students in the fifth grade of primary education [9]. The results showed an increase in the students’ motivation towards learning, which impacted their learning results, as seen in a notable and outstanding increase in the participants’ grades. Advances were observed in oral and written expression. The students were very comfortable handling digital devices and understood the possibilities that they offer for learning. The need for direct explanations by the teacher decreased, and the self-management of learning improved. The study revealed that this model notably improves students’ academic performance in developing linguistic competency.



Another example of the implementation of this model is a Russian study to develop communicative competence in the teaching of Spanish as a foreign language [10]. The teachers used a selection of videos in Spanish from the YouTube EDU platform as learning materials for study outside of class time. The researchers concluded that the Flipped Classroom model brings several advantages: more time for personalized interaction between teacher and student, increased responsibility and self-sufficiency of the students, and the development of the teacher’s capacity to create mini-video classes. Moreover, the model lets each student work according to their rhythm, increases creativity and critical thinking, positively transforms relationships between teachers and students, motivates students, and improves the classroom environment (making it more friendly and comfortable, and allowing better concentration).



As mentioned at the beginning of this section, the Flipped Classroom model has also been used to develop communicative competency in other languages. Such is the case of a study in Latin America to teach English at the baccalaureate level [11]. The study aimed to contrast the development of grammatical competency in the Flipped Classroom model with that of conventional education. The study was carried out with a control group and an experimental group. A test was applied to measure grammatical competency before and after the experiment to validate the English level of the two groups of students. The results showed a significant increase in the development of grammatical competency in the students with whom the flipped classroom was used. Additionally, a survey was applied to determine the students’ perception of the Flipped Classroom model, which concluded that this methodology positively impacted their perception. The students’ responses revealed that the Flipped Classroom helped them build their learning.



Similarly, the Flipped Classroom model has been studied to develop linguistic competency in the French language. An analysis published in Colombia [12] confirms the benefits of this model for teaching foreign languages, specifically French. According to the authors, this model favors the development of grammatical competency through the practice of grammar structures and vocabulary previously studied at home using digital tools and the Internet. Within the physical classroom, applications were used for interactive activities among students to promote learning the language. The authors affirm that lexical, grammatical, phonological, and semantic skills can be developed in this model because it allows students to manage their learning outside of class and consolidate it in face-to-face sessions through interactions with others. The model promotes language communication by managing class time to focus on language interaction, rather than only content. As in other studies, this highlights the potential of this model to motivate students to learn in their disciplines. A summary regarding the contribution of these studies and the present study is shown in Table 2.




1.3. The Advantages of Audiovisual Digitization of Learning Resources


Audiovisual learning resources have been present in the classroom for several decades. Their benefits for the teaching-learning process have been studied and verified by various teachers and experts in educational research. It has been shown that incorporating mobile devices and virtual learning applications in the classroom are highly recommended for a motivating and productive learning environment [13]. Their incorporation is neither an accessory nor an element for stimulating the students. It has been shown that the use of audiovisual language in education is not complimentary; rather, it is the language of the 21st century [14].



Audiovisual materials have an essential characteristic: they stimulate the receiver through two channels: auditory and visual. Unlike a teacher’s explanation that is supported by writing on a blackboard or projection of a presentation, the videos add enrichment to teaching with static and moving images, including music, colors, diverse typefaces, and visual and auditory effects. Thus, the teacher can vary the stimulus to the students, capturing their attention and facilitating learning. It has been found that eight of ten young people use videos for educational purposes, including 96% of those between 14 and 19 years old and 94.6% of those between 20 and 24 years old [15].



As can be seen, the Flipped Classroom model integrating videos as support material is more familiar and attractive for students of these ages. Table 1 compares this model with the traditional model.



In 2015, the Communication and Education Office of the Autonomous University of Barcelona [14] noted the following benefits of audiovisual resources in teaching:




	
Favors the observation of reality: Allows accurate representation or recording of events.



	
Facilitates understanding and analysis: Allows observation of reality and visualization of structures, processes, and relationships that can be simply and easily described and captured.



	
Provides a motivating and attractive element for students: Its ease of understanding, realism, and impact (at times) attracts students.



	
Introduces multiple languages and literacies into education: Helps complement the didactic value of oral and written languages.



	
Improves the effectiveness of teaching activities: Improves student performance, making explanations easier by showing various processes.



	
Facilitates the learning of audiovisual writing: Audiovisual language tools help young people adapt and integrate into the contemporary world and acquire skills to express themselves.



	
Enhances media skills and creativity: Students learn technological production, acquire teamwork and problem-solving skills, and develop creativity.



	
Stimulates the use and access to shared resource banks: The teacher is incentivized to use and share materials through various platforms.



	
Promotes the consideration of audiovisual heritage: Students can acquire media skills, enrich their understanding of the environment, and appreciate their own and other people’s cultural values.



	
Allows the introduction of aesthetic and creative evaluation criteria: These materials depict reality and allow artistic expression that develops aesthetic skills.








The design of digital resources requires the skills of teachers from three perspectives: didactic, communicative, and technological. This allows the generation of resources in which the content presentation is optimal for students or an audience on a social network. The consolidation of the information and closeness of the language in the video designs result in a better message reception [16].




1.4. YouTube as an Educational Platform


One of the most popular social networks in recent years for various purposes, including education, has been YouTube. This platform appeared in 2005 and quickly became the second most trafficked website globally after Google [15]. About one-third of the world’s Internet users use YouTube, which generates more than one-and-a-half billion visits per month [17]. The primary users of this content are people between the ages of 18 and 34 who are content creators or consumers. Most maintain a passive attitude as an audience on the platform [18].



The content generators of this social network are called YouTubers, and there are different types, including those who share video game tutorials, miniseries, recipes, music, and humorous scenes [19], and teachers who teach classes on various topics. However, it is essential to note that not everything can be published on this platform. Although it is governed by the principles of freedom of expression and freedom of information, video creators face restrictions, mainly related to violent or sexual content [17].



The educational videos designed for this network have high illustrative, informative, and formative potential for students. They facilitate the orientation and deepening of the subjects beyond the professors’ face-to-face classes [20]. This type of video is of great value for social network users because it facilitates the rapid learning of specific academic content, for free. Users become followers who provide recognition and gratitude to YouTubers through comments and likes, creating a stimulating relationship in both directions [15].



It is important to note that, unlike other social networks, the materials shared through YouTube require the use of other video production and editing tools. Among the most popular and easy to use are Powtoon, iMovie, Movie Maker, and YouCut. Therefore, teachers need to learn to handle other software technologies in addition to this social network to share their content.



YouTube also offers the ability to broadcast live sessions. Through a mobile device or computer camera, content generators can broadcast live, interactive sessions with their audience [17]. In these sessions, the people who connect can comment and ask the YouTuber questions. By answering them, the teachers transmit the message they have designed for the session and have a closer relationship with their followers.



In its use for educational purposes, this tool has motivated the emergence of a new term: edutubers. These are content creators dedicated to instructing others in various topics, both in formal and informal education [19]. Edutubers are not necessarily teachers. As mentioned above, they can be professionals from different areas who share their knowledge.



Teachers who utilize the YouTube platform for educational purposes develop their content with two main objectives: to train the students in the school system to which they belong, and instruct the various users in this social network. Although it may seem that the second case is an example of community service, one must note that YouTube offers the possibility to monetize contributions from creators, obtaining advertising revenue correlated to the number of views generated by each video [19].



This platform is also one of the primary sources of entertainment for students, and therefore they spend several hours a day browsing it [21]. YouTube is an easy, innovative, attractive, and student-friendly tool [22]. Teachers, therefore, often use this platform as a resource to capture the attention of their students and facilitate their learning process, either during face-to-face or virtual classes, or asynchronous sessions self-directed by the student.





2. Methodology


2.1. The Participating Population and the Procedure


The population participating in this research consisted of 80 second-year high school students at the PrepaTec CCM private school located in Mexico City. Their ages were between 16 and 17 years old; 51 were female and the other 29 were male.



This population participated in a summer course lasting five weeks. The objective was to improve grammatical competency in Spanish. The course enrollment was free. The Department of Spanish and Literature sent an email to all sophomores to invite them to participate. Thus, they were invited to take a free course to reinforce their grammatical competency in their mother tongue during the summer. The condition was that they committed to attending the entire course from the beginning to the end. Due to the availability of teachers, i.e., only three, the number of students was limited to thirty for each teacher. In addition, they completed a Google Form for registration. Eighty students were accepted into the course.



Participating students took a diagnostic test to assess their grammatical competency one week prior to the course and the ILS Index of Learning Style test of learning styles [23]. Both instruments were applied through technological platforms. A synchronous virtual session was established for the grammar test. The learning styles test was answered asynchronously by students individually.



To carry out a more personalized and differentiated instruction, we grouped the population into three levels according to the results obtained in the diagnostic grammar test: basic (28 students, scores from 47 to 64), intermediate (27 students, scores 67 to 73), and advanced (25 students, scores 76 to 93). Each of the three teachers involved received the results of the learning styles test to classify their students and design learning activities according to the variables considered in the responses: active/reflective, sensitive/intuitive, visual/verbal, and global/sequential.



The course contained over 25 virtual synchronous sessions through the Zoom platform. This tool was selected by the studied educational institution for academic continuity during confinement. In the first session, called class 0, the students were given the corresponding training to work with the Flipped Classroom model in a virtual modality. In this session, the methodology of the course was presented, and the students were taught to responsibly work with the videos at home: prepare an appropriate space and time to avoid interruptions and improve concentration, pause, repeat, take notes, write down their questions, and perform the exercises if any were included in the video. At the end of class 0, the students received the link to the first YouTube video through the course’s WhatsApp group. Thereafter, following each class, the students received the link to the new video that they had to watch that afternoon at home to prepare for the following day’s class.



The following 23 synchronous sessions of the course were designed as follows (Table 3), taking as reference the class format for the Flipped Classroom model proposed by Bergmann and Sams [7]:



The videos used to teach the topics were previously designed by the Department of Spanish and Literature of the campus (see examples in Appendix A). A video was produced for each topic in the course’s educational program. These materials were produced with video design and editing tools: iMovie, Movie Maker, and PowToon. Subsequently, the videos were placed on the YouTube platform. The videos had to have the following characteristics:




	-

	
Content: focused solely on the assigned topic, including some reinforcement of prior knowledge, if possible, and with short exercises to reinforce learning.




	-

	
Duration: long enough to present the content in a concrete and precise way to adolescent students (between 5 and 10 min, approximately).




	-

	
Image: high quality, attractive, and stimulating, adding various colors, illustrations, and visual effects.




	-

	
Audio: explanatory; the teacher’s voice exposes the subject in a clear, entertaining, and simple way.




	-

	
Text: presents the most important content to reinforce the teacher’s oral explanation.









The general structure of the videos was as follows:




	-

	
Greeting: brief welcome to the video and overview of its content.




	-

	
Opening: brief recovery of prior knowledge or basis for understanding the topic to be addressed.




	-

	
Development: concrete and clear explanation of the topic to be addressed with specific examples; content summarized if necessary and organized logically.




	-

	
Reinforcement: short exercises that allow consolidating the subject.




	-

	
Closing: brief compilation of what was learned.









To validate the relevance of the videos for this population, we recorded the students’ reactions to them through electroencephalography (EEG) equipment. Ten students were asked to watch one of the videos because they were all designed with the same characteristics. In this manner, the student’s response to the various stimuli of the video was quantitatively evaluated through their brain activity. Jesse [24] and Fernandez-Torre [25] note that it is possible to perceive the presence of specific brain waves in some areas of the brain when responding to different types of stimuli, such as, in this case, videos. This is a non-invasive method in which recording electrodes are placed on specific areas of the student’s head (see Figure 3). These detect the four brain waves of encephalographic activity: alpha, beta, theta, and delta, whose frequencies and amplitudes can be used as a reference to determine the level of concentration of the students on the video.



The brain activity of each electrode was plotted, comparing its amplitude and frequency to determine the brain wave type produced and the area of the brain that generates it. Using color, the graphs indicate the areas where each wave is most likely to occur. The red color indicates the area of highest wave concentration, whereas blue indicates the weakest. By analyzing these records, it was possible to determine at which video time points the student was paying the most attention.



Frequency domain characteristics are related to changes in oscillatory activity. The human EEG can be roughly categorized into 4 frequency bands [26,27]: delta (1–3 Hz), theta (4–7 Hz), alpha (8–12 Hz), and beta (13–30 Hz) oscillations.



Beta Waves



These occur when the brain is awake and involved in mental activities. They are broad waves and have the highest transmission speed of the four types. Their frequency ranges between 14 and 30–35 Hz (cycles per second or cps). They denote intense mental activity. When a person is giving a speech, studying, solving a math problem, etc., his brain emits this type of waves.



Alpha Waves



Alpha waves represent a state of low brain activity and relaxation. These waves are slower and of greater amplitude than the beta waves. Their frequency ranges from 8 to 14 cps. A person who has finished a task and sits down to rest, or is taking a walk or enjoying the landscape, is often in an alpha state.



Theta Waves



These waves have greater amplitude and lower frequency (between 4 and 8 cps). They are reached under a state of deep calm. Individuals in this state include those fantasizing (or daydreaming), or someone who, after driving for some time, suddenly realizes that they do not remember how they have driven the last mile. This state is said to be a state of inspiration for creative ideas and solutions, and is a state in which the tasks carried out have been automated; it is no longer necessary to have an attentional and conscious control of their execution.



Delta Waves



These are the waves with the highest amplitude and lowest frequency (between 1.5 and 4 cps). They are generated in a state of “deep sleep”. During sleep, the brain waves change successively from beta to alpha, theta, and finally, delta; these cycles last about 90 min.



Figure 4 shows an experiment on brain activity when a video is played in different video segments. Thus, each signal can be studied to determine the concentration level.



In addition to this record, the student’s reaction to the videos was also qualitatively evaluated using Emocards [28]. The students’ emotions were recorded using a camera when they were stimulated by the video (see Figure 5). This system made it possible to assess the students’ perception of the video in terms of attention and emotion.



This procedure was an essential contribution because the detection of the student’s responses offered information about how they were being stimulated audiovisually, and how they were feeling as a result of the presentation of the academic content of the video. Using the student’s response, it was possible to design and evaluate the videos. In addition, the videos were able to be made more attractive, thus increasing their adoption. Hence, both processes were used to validate the existing materials and to design more attractive new materials.



Various department professors designed the videos. As a result, the participating professors were required to become familiar with the videos they did not design. In the Results section, the teachers’ opinions on this and other items related to implementing the model are presented. This feedback was obtained through an applied survey.



The subject of this study was a pilot course in which a new distance methodology was implemented to improve grammatical competency, and designed to work at three levels (basic, intermediate, and advanced) for a more personalized and differentiated instruction. As a result, only three teachers participated. Their ages ranged between 35 and 45. Their training was in the Spanish language, at the level of master’s studies, and they had between 10 and 15 years of experience working in the educational institution at which the study was carried out. They were familiar with the use of digital resources in teaching and the Flipped Classroom model.



The design of the learning activities was the responsibility of each participating teacher. According to the learning styles of their students and their teaching style, the teachers designed a menu of specific activities that included these variables: reflective, active, sensitive, intuitive, visual, verbal, global, and sequential.



In the final synchronous session, students took a final test to measure their grammatical proficiency, and the results were compared with those of the first test. Additionally, a survey was used to determine the students’ opinions about the course in the virtual Flipped Classroom model supported by videos posted to the YouTube social network.




2.2. Data Collection


In this study, the students underwent two standardized tests to measure their grammatical competency, in addition to a learning styles test. Both the students and the teachers also completed an opinion survey at the end of the teaching-learning process.



	-

	
Standardized tests to measure grammar competency: Both tests were designed with 45 multiple-choice questions with four answer options. They were applied through Google Forms during 45 min synchronous sessions on the Zoom platform, one prior to starting the course (diagnostic) and another on the last day (final). The students responded on their mobile phones and, through their computer’s camera, the teacher monitored the application through the Zoom session. The contents that were evaluated are shown in Table 4.







	-

	
Learning styles test: The test selected to measure learning styles was the ILS Index of Learning Style in Spanish, prepared by Barbara A. Soloman and Richard M. Felder [23] at North Carolina State University, United States. The test consists of 44 questions that assess the learning styles and classify them into four indicators: active/reflective, sensitive/intuitive, visual/verbal, and global/sequential. The students had five days to answer the test through its official page and report their specific results in a Google Form, where they also uploaded their PDF report sheet obtained from the test site as evidence. This process facilitated the classification of the learning style of each student (see Table 5).







	-

	
Opinion survey for students: The survey was emailed to students via Google Forms, and students were given three days to complete it. The questions asked are shown in Table 6.







	-

	
Opinion survey for teachers: The survey was emailed to the participating teachers through Google Forms. The questions asked are shown in Table 7.









3. Results


The results obtained from the instruments used in the applied methodology are presented below. These reinforce the model’s effectiveness and demonstrate that it can be implemented in a virtual format, although the model was not initially designed for this use. In addition, these results confirm that the different adaptations and elements added to the process, such as the reading of the brain activity and the students’ facial expressions, are pertinent, because they provided favorable results. The results of each phase confirm that the complete methodology used and shared here was successful.



The final test results showed that this population’s grammatical competency improved significantly after teaching via the Flipped Classroom model. Figure 6 displays the difference between the results obtained in both evaluation instruments.



Comparing the two tests shows that 78 of the 80 students increased their scores by between 2 and 46 points, from a total of 100. Next, the distribution of the improvement points between one test and the other can be observed (Figure 7).



Regarding the students’ brain reactions and facial expressions, the results showed that, in general, they enjoyed the videos and stayed focused, particularly during the first few minutes, which is the period during which the most important information was delivered. (see Table 8).



Regarding the student’s opinions about the course they took with the virtual Flipped Classroom model, 76 of the 80 participants answered the survey. The results of the responses are presented below (see Figure 8, Figure 9, Figure 10, Figure 11 and Figure 12).



Regarding the opinion of the participating teachers on the implementation of this model, the results are presented in Table 9.




4. Discussion


This paper presents a successful case in which the Flipped Classroom model was implemented in a virtual format. This model was previously implemented in various educational contexts but in a face-to-face format. The model of the Flipped Classroom was originally designed for face-to-face classes [7]. Here, it was successfully used in a virtual format, thus providing new opportunities for the model. During a contingency such as the COVID-19 pandemic, where educational institutions must transition from face-to-face to virtual class formats, this model is an option for the teaching-learning process. It is also a permanent option for previously existing virtual education formats. In these cases, institutions must undertake crucial considerations and decisions.



Teachers must be trained, and they must feel comfortable breaking their paradigms, enjoy innovations, and work efficiently with digital resources. Teachers should consider that much of the model’s effectiveness lies in training students to learn to work independently with the videos and following up on their feedback. Incorporating a learning styles test to understand the profile of the students helps to improve the model, because this allows the design of more relevant activities for the students. It is also essential to consider that the teacher does not necessarily need to learn to design the videos. Teachers can use materials freely available on the Internet, although they must learn to find the most suitable materials for their classes.



We consider that the most valuable part of this article is the presentation of the methodology that was followed. Although the model applied in this study had previously been in use for several years, the model was presented here in a totally virtual format. In addition, we outlined the various steps that can be taken for the implementation of the model and provided recommendations to make it more effective. Additionally, we consider that two of the most important contributions of this work are the reading of brain activity and the facial expressions of students when watching audiovisual materials. This process is of significant relevance to the design of more effective materials and to assess if already existing materials are suitable.



The reading of both brain activity and facial expressions may have more applications. Various types of metrics can be elaborated with both systems, which can have significant benefits for the teaching-learning process. In this case, through these processes, it was possible to validate the importance of making short videos, of “catching” the students from the beginning, and of presenting the relevant information immediately. This is similar to an inverted pyramid in which the most relevant material, i.e., the base of the content, must be presented at the beginning. In this manner, the least important information is relegated to the end. This address the issue of students paying less attention to the later segments, because the most important information will have already been presented.



The publication of materials on social media is also an important process that helps to measure acceptance. The “likes” and “comments” provided by the audience, specifically highlighting the metrics by age, indicate how each product is perceived.



For future work, we recommend carrying out a comparative study between the virtual Flipped Classroom model, such as the one implemented here, and the traditional model in a virtual format. It would also be of interest to study the application of this model in the virtual format in diverse contexts, with students of different ages and areas of knowledge.




5. Conclusions


The findings of this study show that the Flipped Classroom model applied in a virtual format can generate favorable learning results. The standardized test results showed a considerable variation in the students’ progress in developing grammar proficiency. The results of the surveys showed student satisfaction with the model, in general, and specifically, students indicated they liked the videos and activities. Most students actively participated in the model, watching the videos and being involved in the activities. In conclusion, the model was liked by, and provided benefit to, the students.



The processes of reading the brain activity and facial expressions of students were proven to be excellent tools for this study. They helped confirm that the materials, although not perfect, were widely accepted by students. Although the opening seconds of the videos caused more impact and resulted in greater acceptance, the students indicated that they liked this type of material and understood the explanations being provided. Significant benefits were found to be provided by the production of short videos that included music, effects, variations in typography and voice, and colorful and moving images. These impacts were considerably greater than those created by a recording of the teacher presenting the class and explaining the subject, as undertaken in the traditional model.



In addition, the teachers also considered the model to be beneficial and relevant for teaching their area of knowledge. The implementation of the model was fluid and, in general, did not cause problems for the teachers.



The physical limitations associated with a virtual format did not present problems in implementing the Flipped Classroom model, despite having been initially designed for a face-to-face class format. This study implemented a variation of the Flipped Classroom model that was proven to be effective for students, and liked by both the students and the teachers. In this paper, we presented the feasibility of using this model to teach via a virtual format and demonstrated that it is a viable teaching option.
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Appendix A


Example of videos designed by the Department of Spanish and Literature:




	
Díaz, A. Acentuación, 2017. https://www.youtube.com/watch?v=bsU9LyZM8QI, accessed on 25 August 2021.



	
Díaz, A. Puntuación, 2017. https://www.youtube.com/watch?v=I-5NQO8DyUw, accessed on 25 August 2021.



	
Díaz, A. Sustantivos, 2017. https://www.youtube.com/watch?v=4agOqIbAYbA&t=84s, accessed on 25 August 2021.



	
Sangerman, A. La oración simple: Sus components sintácticos, 2021.https://www.youtube.com/watch?v=tvABuss7RTM&t=254s, accessed on 25 August 2021.



	
Sangerman, A. La oración simple: Sus tipos, 2020.https://www.youtube.com/watch?v=bzDFGEAw5w0, accessed on 25 August 2021.



	
Sangerman, A. Oraciones compuestas: Yuxtapuestas, 2020.https://www.youtube.com/watch?v=amjpjii0NHs&t=55s, accessed on 25 August 2021.



	
Sangerman, A. Oraciones coordinadas: Sus tipos, 2020.https://www.youtube.com/watch?v=K0KTiMFY2Qs&t=30s, accessed on 25 August 2021.
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Figure 1. The teaching process in the Flipped Classroom model. 
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Figure 2. The process of planning a class under the Flipped Classroom model using videos. 
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Figure 3. General description of the EEG using a computer. 
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Figure 4. Experimental results regarding the brain activity, recorded during different times of the video. The colored bar shows the power of the signal (frequency of 19.5 Hz)—darker high power, lighter low power. 
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Figure 5. Emocard emotional distribution [28]. 
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Figure 6. Results of the participating students’ diagnostic and final grammar tests in the course implemented with the Flipped Classroom model. 
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Figure 7. Distribution of progress points between the students’ diagnostic and final grammar tests participating in the course implemented with the Flipped Classroom model. 
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Figure 8. Percentage of course videos watched by students. 
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Figure 9. Students’ opinions on the adequacy of the videos for their learning. 
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Figure 10. Students’ opinions on the effectiveness of learning activities. 
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Figure 11. Students’ opinions on the consideration of their learning style for the design of learning activities. 
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Figure 12. Students’ opinions on the relevance of the implemented methodology for developing their grammatical competency in Spanish. 
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Table 1. Advantages and disadvantages of the Flipped Classroom model and traditional teaching.
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Flipped Classroom

	
Traditional Teaching




	
Advantage

	
Disadvantage

	
Advantage

	
Disadvantage






	
Students arrive prepared for the session.

	
More time is required for students to prepare ahead of time.

	
Students are not required to invest additional time before class for their preparation.

	
Students do not know what they will learn.




	
The student learns at his own pace because he can review the contents in the specifically designed materials multiple times.

	
The teacher spends time designing additional materials or searching for and becoming familiar with them.

	
No extra time is required for the teacher to design additional materials or search for and become familiar with them. He teaches the class with his knowledge.

	
The student must learn at the speed that the teacher teaches, relying only on the notes that they are able to take.




	
The student has the opportunity to process the knowledge in advance for its application later in the session.

	
More time is required for students to review materials in advance.

	
Students are not required to invest additional time before class to do their work during class. They learn during class.

	
The student is forced to apply the knowledge immediately after the teacher’s presentation.




	
The on-site teacher directly monitors the learning activities.

	
The class demands more attention and effort from the teacher.

	
The teacher spends less time monitoring activities.

	
Learning activities carried out outside of class are not directly monitored.




	
Differentiated instruction is applied because the model requires monitoring of student performance in on-site activities.

	
The class demands more work for the teacher for individualized follow-up.

	
The class is primarily expository and does not demand as much individualized follow-up by the teacher.

	
It does not allow a personalized follow-up during the activities as they are mainly done outside of class.




	
The teacher improvises little; the model forces planning.

	
The model demands more time from the teacher, at least in its implementation.

	
The model does not demand that the teacher spend too much time planning.

	
The teacher can improvise all the time by relying solely on the presentation.




	
There is always time to consolidate learning because the contents are reviewed beforehand.

	
More time is required for students to review content in advance and free up time for consolidation.

	
Students are not required to invest additional time before class to review content.

	
The presentation of the contents in class and incorporating activities in the same session limit the time to consolidate.
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Table 2. Contribution of the studies provided vs. contribution of the present study regarding the application of the Flipped Classroom model.
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Contribution of the Studies Provided vs. Contribution of the Present Study




	
Region

	
Contribution

	
Present Study






	
Ecuador

	
This study describes how the model can be implemented in a completely virtual format and reinforced that this model improves collaboration, meaningful learning, self-management, commitment, and motivation.

	
This study is notably related to the international studies’ contributions because it reinforces several of their findings. However, this study makes a very important contribution: it shows the methodology to follow sequentially to implement the model in a virtual format. This allows the model to be implemented in line with all of the recommendations presented here.




	
Spain

	
This study reinforced that the model generates notable improvements in academic performance and makes students more independent.




	
Russia

	
This study reinforced that the model allows a more personalized mentoring and an environment that helps teachers to be closer to the students. It found that the model develops the teacher’s ability to synthesize their lessons.




	
Latin America

	
This study reinforced that the model is well received by students, and also makes them more independent and better managers of their own learning.




	
Colombia

	
This study found that the model helps to better manage the time of foreign language classes to favor the interaction of students and thus enable practice of their communication skills.
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Table 3. The format used for the design of classes with the Flipped Classroom model.






Table 3. The format used for the design of classes with the Flipped Classroom model.





	Activity
	Description
	Time





	Opening
	Small warm-up activity that integrates previous knowledge without yet addressing the prior topic.
	5 min.



	Q&A
	Space for student questions on the subject and questions from the teacher to validate learning of the subject seen in the video.
	5 min.



	Consolidation, Production
	Activity where students demonstrate their mastery of the subject; elaboration of products or execution of diverse activities assigned according to each student’s learning style.
	30 min.



	Closing
	Clarification of final questions, a quick summary of what was learned about the topic, and instructions for the next video (what should be focused on, how the new topic should be approached, how to perform the exercise if there is one, etc.).
	10 min.
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Table 4. Contents of the standardized tests.
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	Topics
	Number of Questions





	Variable grammatical categories: nouns, articles, pronouns, adjectives, and verbs
	4



	Invariable grammatical categories: conjunctions, prepositions, adverbs, and interjections
	4



	Prefixes, lexemes, suffixes, and grammemes
	3



	Accentuation
	4



	Orthography
	4



	Homographs, homophones, paronyms, synonyms, and antonyms
	3



	The simple sentence and its types: enunciative, interrogative, exclamatory, optional, imperative, exhortative, doubtful, and possibility/probability
	4



	Syntactic components of the simple sentence: subject (nucleus and modifiers), predicate (nucleus, direct object, indirect and circumstantial complements)
	4



	Compound sentences: coordinated (copulative, distributive, disjunctive, and adversative) and juxtaposed
	6



	Subordinate clauses: nouns, adjectives, and adverbials (mode, time, place, condition, consequence, endings, comparison, and concession)
	9
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Table 5. Example of questions from the learning styles test [23].
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	Questions
	Answer Choices





	I understand something better after…
	
	o

	
trying and testing it.




	o

	
thinking about it.









	When I think about what I did yesterday, ____ are more likely to come to mind.
	
	o

	
images.




	o

	
words.









	In a study group working on a difficult topic, I am more likely to…
	
	o

	
intervene and provide ideas.




	o

	
sit down and listen.









	I find it easier…
	
	o

	
to learn facts.




	o

	
to learn the concepts.









	I remember better…
	
	o

	
what I see.




	o

	
what I hear.









	I would rather study…
	
	o

	
with a study group.




	o

	
on my own.









	I am more likely to be considered a(n) ____ person.
	
	o

	
extroverted




	o

	
private
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Table 6. Opinion survey questions for students about the course taught in the virtual Flipped Classroom model, supported by videos from the YouTube social network.
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	Questions
	Answer Choices





	The percentage of the course videos I watched was roughly
	
	o

	
90% to 100%




	o

	
70% to 89%




	o

	
50% to 69%




	o

	
20% to 49%




	o

	
0% to 19%









	The videos allowed me to understand the course topics.
	
	o

	
Agree




	o

	
Indecisive




	o

	
Disagree









	The course activities allowed me to consolidate learning.
	
	o

	
Agree




	o

	
Indecisive




	o

	
Disagree









	The learning activities aligned with my learning style.
	
	o

	
Agree




	o

	
Indecisive




	o

	
Disagree









	The methodology used in this course was beneficial in improving my grammar competency in Spanish.
	
	o

	
Agree




	o

	
Indecisive




	o

	
Disagree
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Table 7. Questions from the opinion survey for teachers about the course taught in the virtual Flipped Classroom model, supported by videos from the YouTube social network.
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	Questions
	Answer Choices





	The percentage of the departmental videos that I used in the course was
	
	o

	
90% to 100%




	o

	
70% to 89%




	o

	
50% to 69%




	o

	
20% to 49%




	o

	
0% to 19%









	My opinion about the videos of this course as the primary didactic materials of the implemented model is that they were
	
	o

	
excellent.




	o

	
good.




	o

	
regular.




	o

	
deficient.




	o

	
useless.









	How often did it take ADDITIONAL time to familiarize myself with the videos?
	
	o

	
Always.




	o

	
Almost always.




	o

	
Sometimes.




	o

	
Rarely.




	o

	
Never.









	How much ADDITIONAL time to the length of the video did I have to step in on average to get familiar with it?
	
	o

	
More than 20 min.




	o

	
Between 11 and 20 min.




	o

	
Between 6 and 10 min.




	o

	
5 min or less.




	o

	
No extra time.









	The level of participation of my students in preparing with the videos before the sessions was
	
	o

	
excellent.




	o

	
good.




	o

	
regular.




	o

	
deficient.




	o

	
null.









	For the design of the activities, I considered the predominant learning style of my students.
	
	o

	
Always.




	o

	
Almost always.




	o

	
Sometimes.




	o

	
Rarely.




	o

	
Never.









	I feel like I successfully trained my students to learn under the Flipped Classroom model.
	
	o

	
Yes




	o

	
Indecisive




	o

	
No









	From my perspective, the Flipped Classroom model can be more beneficial than the traditional model for the development of grammatical competency.
	
	o

	
Yes.




	o

	
Indecisive.




	o

	
No.









	What would I modify the Flipped Classroom model implemented in the 2020 Summer Course?
	
	o

	
Various answers
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Table 8. Results of the students’ concentration level and the Emocards of 10 students watching the video: https://youtu.be/tvABuss7RTM, accessed on 25 August 2021.
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	EGG

Time 0–3:00 Min
	EGG

Time 3:01–5:49 Min
	Emocard

Time 0–3:00 Min
	Emocard

Time 3:01–5:49 Min





	8 students maintain concentration
	3 students maintain concentration
	8 students were pleasantly excited

1 student had average pleasure
	2 students were pleasantly excited

1 student had average pleasure



	2 students could not maintain concentration
	7 students could not maintain concentration
	1 student was calmly pleasant
	7 students were calmly pleasant
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Table 9. The three participating teachers’ opinions about the course taught in the virtual flipped classroom model, supported by videos from the YouTube social network.
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	Questions
	Teachers’ Responses





	The percentage of the departmental videos that I used in the course was
	
	o

	
90% to 100% three professors)









	My opinion about the videos of this course as the primary didactic materials of the implemented model is that they were
	
	o

	
Excellent. (two professors)




	o

	
Good. (one professor)









	Did it take ADDITIONAL time to become familiar with the videos?
	
	o

	
Sometimes (one professor)




	o

	
Rarely (one professor)




	o

	
Never (one professor)









	How much ADDITIONAL time to the length of the video did I have on average to get familiar with it?
	
	o

	
Between 11 and 20 min (one professor)




	o

	
Between 6 and 10 min (one professor)




	o

	
No extra time (one professor)









	The level of participation of my students in preparing with the videos before the sessions was
	
	o

	
Excellent. (two professors)




	o

	
Good. (one professor)









	For the design of the activities, I considered the predominant learning style of my students.
	
	o

	
Always (two professors)




	o

	
Almost always (one professor)









	I feel like I successfully trained my students to learn under the Flipped Classroom model.
	
	o

	
Yes (three professors)









	From my perspective, the Flipped Classroom model can be more beneficial than the traditional model for the development of grammatical competency.
	
	o

	
Yes (three professors)









	What would I modify from the Flipped Classroom model implemented in the 2020 Summer Course?
	
	o

	
More collaborative work among the teachers




	o

	
Specify the terminology of the videos and evaluation instruments




	o

	
Nothing
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