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Flipped classroom and 
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Aim: In Brazil, COVID-19 remains one of the epicenters of 
the pandemic, thus, presential educational activities are 
suspended. The study aimed to describe the approach of 
flipped classroom performed to provide social distancing and 
to maintain teaching activities during COVID-19-pandemic. 
Methods: Flipped Classroom was chosen to be associated 
with the role-play technique as a central methodology. 
To bring students closer to activities performed in the 
non-pandemic period, some actions and assessments were 
also role-played by Professor simulating patients in virtual 
meetings. Results: Although the changes in the format of the 
lessons, our approaches stimulated the students maintained 
the high frequency of students in the activities (almost 100%) 
providing continuity activities. Conclusions: This report can 
reinforce that meaningful learning can be taught by using 
a virtual/remote approach. However, the potential positive 
results observed cannot be used as an excuse to maintain 
remote teaching activities with the objective of cost-cutting 
by the institutions.
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Introduction

Coronavirus Disease 2019 (COVID-19) starts in Wuhan – China - in December of 
2019 and rapidly affects most of the countries worldwide1,2. Recent data indicate 
that above 363 million individuals are infected and 5.6 million were dead due to 
COVID-193. The first case of COVID-19 was confirmed in Brazil in February 2020 
with significant growth in cases in the following months; therefore, Brazil became 
(and remains) one of the epicenters of the pandemic along with the United States  
of America1,4-7. 

The pandemic led to changes in dental education, especially in dentistry8,9, con-
sidering the significant number of practical activities and the wide range of skills 
needing to be developed. In this way, following global recommendations, the theo-
retical classroom teaching activities have been suspended since then10,11. This sce-
nario has required the development of innovative learning approaches to minimize 
losses in the teaching and learning process as well as to continue the training of 
dental students in a new environment12,13. Thus, the flipped classroom has been pro-
posed as an active teaching strategy used in different academic environments14. 
The general guiding principle of the flipped classroom is that the traditional teach-
ing process takes place outside of the classroom through videos performed by Pro-
fessor, which is watched and studied before the classroom activity. So, the activi-
ties and projects related to upper-level cognitive field steps are carried out during  
classroom time. 

Therefore, the study aimed to describe the approach of flipped classroom associated 
to role-play technique performed in our school to provide social distancing and main-
tain active learning as close as possible to the pre-COVID-19 period.

Material and Methods
Third-year dental students of the University of Vale do Taquari (located in the South 
region of Brazil) starts to study principles of occlusion being the activities mostly 
theoretical permeated by hands-on classes. It is important to highlight that the 
curriculum is not divided into disciplines, but is organized into integrated modules 
that aim to develop skills and competencies guided by the use of active teach-
ing and learning methodologies. In this way, Professors should organize activities 
aiming to integrate the content covered by different areas. Thus, when classroom 
activities were suspended due to COVID-19, the curriculum was reorganized to pro-
mote students to meaningful learning and some hands-on activities. The Profes-
sor:Students ratio (1 professor to 10 students) has been maintained in the period. 
Activities that were not possible to be virtualized will be performed after the return  
of normal activities. 

Flipped Classroom was chosen as a central methodology to carry out teaching 
activities. The theory of meaningful learning proposes that information is more 
easily learned when it makes connections with other previously known knowl-
edge, helping to understand new knowledge based on prior knowledge15. Thus, the 
making of the videos by the professor who knows the students is fundamental, 
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since the new knowledge and the examples presented will always be anchored in 
content that the students already know of. So, flipped classroom consists of the 
inversion of actions taking place in the classroom and outside it, the study mate-
rials must be made available in advance for students to access and understand 
the proposed contents16.  It was created a virtual classroom (in Google Classroom; 
https://classroom.google.com) where study materials and videos recorded by pro-
fessors were uploaded and activities were made available. Thus, students must 
attend classes previously recorded and take notes. The virtual meetings were car-
ried out synchronously by Google Meet (https://meet.google.com); initially, the stu-
dents presented their questions regarding the video content. Whenever possible, 
students were encouraged to address their colleagues’ questions and thus, teach-
ers complemented their answers. After this initial moment, students were frequently 
separated into smaller groups, containing up to 5 individuals, where they carried 
out - virtually - group activities. These activities ranged from directed studies, con-
cept maps, case studies, depending on the instructional objectives. Some hands-on 
activities could be maintained. For example, an important skill to be developed is 
the anamnesis interview and clinical exams. In this way, in small groups, one of the 
students received a clinical case, which should be role-played. The student should 
represent, for colleagues, the patient described in the case reporting symptoms 
and characteristics related to temporomandibular dysfunctions while the other stu-
dents should carry out the anamnesis interview and reach a consensus regarding 
the diagnosis. During all the activities, the teacher supervised the various virtual 
rooms. In general, assessments performed in the pre-COVID-19 period have been 
based on Objective Structured Clinical Examination (OSCE)17,18 with real patients. 
To bring students closer to activities that were carried out in the pre-pandemic 
period, assessments were also performed by the Professor’s role-play. Thus, Pro-
fessor role-played a patient condition, describing the clinical symptoms. Then, the 
student asked questions regarding the patient and TMD. The Professor observed 
the path by which the student investigated and gave the diagnosis of TMD following  
the OSCE.

Results
Although the changes in the format of the lessons, the present approaches stim-
ulated the students maintained the high frequency in the activities (almost 100%) 
with a high level of academic performance (mean of 8.4, standard deviation ± 0.5) 
considering all evaluations, providing continuity of theoretical and some possible 
hand-on activities. One of the main problems faced by us concerns the connection’s 
instability of students residing in the. In this way, the flipped classroom proved to be 
an interesting tool because such students have been able to watch the videos which 
allowed students to master the content that would be discussed in class. This was 
one of the main advantages pointed out by the students. Video records show that all 
students watched at least once (mean of 2 times; Standard deviation of ± 0.7) while 
some viewed multiple times. However, we have no record of the average time spent 
watching activities. It was conducted in all in-person virtual classrooms, frequently 
with small group settings. 
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Discussion
Presents results can reinforce that significant knowledge can be taught using a  
virtual/remote approach and could have a promising future perspective of  
pandemic prolongation. 

Indeed, students were assessed according to three domains: cognitive, affective, 
and psychomotor19. In each of these domains, there is a hierarchical organization, 
classified based on the pedagogical learning objectives in increasing levels of com-
plexity and specificity19. The first of them is the cognitive domain, which is mainly 
linked to the skills of different levels of knowledge acquisition and use. The affective 
domain concerns feelings and emotions, including how we face difficulties and the 
strategies developed to overcome them. The psychomotor domain, in turn, is linked 
to the student’s ability to perform psychomotor activities. To assess the cognitive 
domain, the different works performed (i.e., conceptual map or case studies) over 
the period were used, where students presented high performances (>8.0). The 
affective assessment was carried out considering the criteria of responsibility, deci-
sion-making, leadership and communication developed throughout the module. 
In this evaluation, the students’ perceptions were contrasted with the professors’ 
perceptions until a consensus was reached.  Finally, psychomotor assessments 
were performed using the use of role-play. Considering all domains, the class aver-
age was 8.4 and no student had a score lower than 6.0.

Although we use the flipped classroom combined with a role-play approach to min-
imize the pedagogical damage due to the Covid-19 pandemic, it needs to empha-
size that will not be feasible to overcome the inherent limitations of remote/virtual 
approach, such as lack of patient contact and face-to-face professor-student, which 
stimulate a wide number of emotional skills essential for the professional develop-
ment of future dentists. In this way, the potential positive results observed cannot be 
used as a loan for the maintenance of non-face-to-face activities with the objective 
of cost-cutting by the institutions.

In conclusion, although the changes in the format of the lessons, our approaches 
stimulated the students maintained the high frequency in the activities providing con-
tinuity activities. Flipped classroom and the use of role-play can be a pedagogical 
strategy to be used during the COVID-19 pandemic.
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