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Resumo

Introdugéo: O mundo foi brutalmente impactado por uma pandemia desencadeada pelo
COVID-19. Como consequéncia, todo o planejamento pedagogico foi completamente
desfeito. Objetivo: O presente estudo teve como objetivo verificar a percepgéo de satisfagcao
e aprendizagem dos alunos de graduacdao em medicina que foram expostos a implementacao
do Ensino Remoto Emergencial (TRE) com Aprendizagem Baseada em Problemas Online
(O-PBL). Métodos: Cento e vinte e seis estudantes participaram do estudo. A implementagéo
do TRE com O-PBL teve como objetivo trabalhar exclusivamente conteudos tedricos cognitivos
e correspondeu a um periodo total de 8 semanas. Foram feitas perguntas especificas para
quantificar a percepcéo de satisfacéo e aprendizado por meio de uma pontuagdo de 0 a 10 em
cinco momentos de todo o processo. Foi realizada analise estatistica e obtidas as médias dos
escores globais, bem como os respectivos intervalos de confianga de 95%. Resultados: As
avaliagbes perceptivas gerais mostraram um alto nivel de satisfacao e aprendizado em todos os
momentos. Todos os grupos relataram escores semelhantes de percepgao de satisfagéo para o
conjunto de atividades relacionadas ao processo (1° periodo 8,8 + 0,23 escore; 3° periodo, 8,8 +
0,35 escore; 4° periodo, 8,71 £ 0,12 escore, P > 0,05). Para o conjunto de atividades relacionadas
ao aprendizado, o 12 periodo apresentou nota inferior, 7,78 + 0,31 em relagdo ao 3° periodo,
8,37 +£ 0,19 escore, P < 0,05, e para o 4° periodo, 8,44 + 0,24 escore, P < 0,01. Concluséo: A
implementacao simultanea do TRE com O-PBL possibilitou a continuidade e manutengéo do
processo ensino-aprendizagem com alta percepgéao de satisfagéo e aprendizagem dos alunos.

Palavras-chave: Educacdo Médica; Aprendizagem Baseada em Problemas; Ciéncias da Saude

Abstract

Introduction: The world was brutally impacted by a pandemic unleashed by COVID-19. As a
consequence, all pedagogical planning had been completely undone. AIM: The present study
aimed to verify the perception of satisfaction and learning of the undergraduate medical students
that were exposed to Emergency Remote Teaching (ERT) implementation with Online Problem-
Based Learning (O-PBL). Methods: One hundred and twenty-six students participated in the
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study. ERT implementation with O-PBL aimed to work exclusively on cognitive theoretical content and corresponded to a total period of 8
weeks. Specific questions were asked to quantify the perception of satisfaction and learning through a score of 0-10 at five moments of the
entire process. Statistical analysis was performed and the means of the overall scores were obtained, as were the respective 95% confidence
intervals. Results: Overall perceptual assessments showed a high level of satisfaction and learning at all moments. All groups reported similar
scores of satisfaction perception for the set of activities related to the process (1st period 8.8 + 0.23 score; 3rd period, 8.8 + 0.35 score;
4th period, 8.71 + 0.12 score, P > 0.05). For the set of activities related to the learning, the 1st period presented a lower score, 7.78 + 0.31
compared to the 3rd period, 8.37 + 0.19 score, P < 0.05, and to the 4th period, 8.44 + 0.24 score, P < 0.01. Conclusion: A implementacao
simultanea do TRE com O-PBL possibilitou a continuidade e The simultaneous implementation of ERT with O-PBL enabled the continuity

and maintenance of the teaching-learning process with a high perception of student satisfaction and learning.

Palavras-chave: Educacdo Médica; Aprendizagem Baseada em Problemas; Ciéncias da Saude

I INTRODUCAO

In March 2020, the world was brutally impacted by a pandemic
unleashed by COVID-19 [1]. The widely used strategy to contain
the spread of contamination was to adopt social isolation, aiming to
have minimal contact between human beings [2]. From that moment
on, human relations and activities were drastically altered [2]. In this
context, the face-to-face contact between teachers and students, which
is extremely important for the quality of teaching in medical education,
was, atfirst, severely hampered by social distance, and consequently,
all pedagogical planning had been completely undone [3,4].

Implementation of an emergency teaching method was
necessary. Universities and colleges have adopted Emergency
Remote Teaching (ERT) as a method that is characterized by
remote teaching solutions for instruction or education that would
be delivered in person [5]. The main difference between ERT and
Online Learning is that the aim of ERT is not to re-create a robust
educational ecosystem, but rather to provide temporary access
to instruction in a manner that is quick to set up and is reliably
available during an emergency or crisis[6]. Although ERT is based on
offering remote facilities, its implementation and accession within an
educational system can be considered a complex task due to some
factors. First, the time for training and adaptation is extremely short;
second, it requires a very high level of organization and integration
between directors, teachers, employees, especially the information
technology department, and students about the measures adopted
by the institutions; third, convincing the students to trust in the new
teaching-learning process is essential [7].

Another challenging factor faced by educational institutions
is associating the implementation of ERT with the previously
established learning method. A strategy created in 1980, called
Problem Based Learning (PBL), revolutionized medical education
and nowadays it is used in several health courses [8,9]. The method
philosophy consists of the education general strategy focused on

self-directed learning, small group discussion with facilitators, and
working through problems to acquire knowledge. PBL is a strategy
pedagogical student-centered that aims to integrate the knowledge
of the basic sciences to the medical clinic, where is necessary for
all participants, tutors, and students, to follow precise stages for
the method to be effective. However, the implementation of ERT
with PBL is a complex task because it involves multiple factors and
requires a high interaction between all members.

Thus, this study aimed to investigate the satisfaction perception
and learning of the undergraduate medical students that were
involved in the ERT implementation and integration with O-PBL during
the period of social isolation due to the COVID-19 pandemic. The
hypothesis is that the ERT associated with Online PBL (O-PBL) could
be an effective emergency strategy in the manutention of quality in
the teaching-learning of the undergraduate medical students.

1AM

The present study aimed to Investigate the satisfaction
perception and learning of the that were involved in the ERT
implementation with O-PBL during the period of the COVID-19
pandemic.

IMETHODS

Subjects

The educational intervention study was conducted at the Faculty
of Medical Sciences of Trés Rios (SUPREMA), Trés Rios, Rio de
Janeiro, Brazil. This new faculty started its academic activities in
August 2018. In this sense, the study comprised an evaluation of
all regularly enrolled students, containing a total of one hundred
and twenty-six students bachelor of medicine, subdivided to the 1st
period (53 students); 3rd period (48 students); and 4th period (25
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students). Eligibility criteria were as follows: the students needed to
have participated in the entire O-PBL process. The consent verbal
was obtained from all participants and the study was conducted in
accordance with the Declaration of Helsinki [10,11].

ERT implementation with O-PBL

ERT implementation and integration with O-PBL aiming to work
exclusively on cognitive theoretical content started on May 4th, 2020.
Students were separated into small groups, containing a maximum
of twelve students per group [12]. The week of activities was
programmed as follows: Week one: on Monday morning the students
received the “case problem” at 7:00 am and it was opened at 09:00
am, by the respectively responsible tutor; on Tuesday, Wednesday
and Thursday the students participated in supports stations with
teachers. These stations were carried out asynchronously and
synchronously, with a maximum duration of forty minutes and twenty
students per support station [13]; on Friday morning, the students
sent individual manuscript copies by email with the researched
sources of their studies for each of the learning issues raised at the
“opening of the case”. The deadline for submitting responses was
until 9:00 am, and at 9:01 am the tutor responsible for each group
of students started the “closing of the case”, ending it at noon.
Week two: students received study guides with theoretical contents
and learning objectives about each of the subjects of their course
period. Also, students received a timetable to schedule a conference
with teachers to clarify doubts. This two-week cycle was repeated
four times, totaling 8 weeks. ZOOM platform was used to deliver
all educational sessions. Table 1 shows the ERT implementation
stages with O-PBL.

Assessment of satisfaction perception and learning

At the end of each week of application of the O-PBL, the
perception of satisfaction and learning was assessed through an
anonymous questionnaire completed on the Google Forms platform.
Specific questions were asked to quantify through a score of 0 - 10
five moments of the entire process: First meeting; Supports stations;
Last meeting; and Set of activities (process and learning). Table 2

Table 1. ERT implementation stages with O-PBL.
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shows the description of the questions with their respective answer
options included in the evaluation questionnaire.

Assessment of ERT implementation with O-PBL

The ERT evaluation with O-PBL occurred through specific
questions that intended to assess the ease of connection, quality,
and suitability of the platform and aspects such as transmission
quality (sound and image). Also, a question was asked to assess
whether tutors performed all the steps that consist of the O-PBL
method. Assessment ERT with O-PBL aimed to evaluate only the
moments: First meeting; Support stations and Last meeting. Table 2
shows the description of the questions with their respective answer
options included in the evaluation questionnaire.

Statistical analysis

The data referring to scores of first meeting; support stations; last
meeting; and set of activities (process and learning) were grouped on
average at the end of two, four, six, and eight weeks. Data distribution
was tested by Shapiro-Wilk’s test. The data were analyzed by two-
way repeated-measures ANOVA. The Bonferroni Posttests was
used after ANOVA if needed. All analyses were done using the
software GraphPad Prism (version 5.00). Results are reported as the
mean and standard error of the mean and the differences between
scores were considered statistically significant if the probability of
differences occurring by chance alone was less than 0.05.

BRESULTS

Satisfaction perception and learning

Overall perceptual assessments showed a high level
of satisfaction and learning at all moments during the ERT
implementation with O-PBL. All periods reported similar scores of
satisfaction perception for the set of activities related to the process
(1st period, 8.8 + 0.23 score; 3rd period, 8.8 + 0.35 score; 4th period,
8.71 + 0.12 score, P > 0.05). For the learning perception for the set

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8
O-PBL Study Guides O-PBL Study Guides O-PBL Study Guides O-PBL Study Guides
SS Conference SS Conference SS Conference SS Conference

Abbreviations: O-PBL.: online problem-based learning; SS: supports stations.
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Table 2. Description of the questions with their respective answer options included in the evaluation questionnaire.

Answer Options
First/ Last Meeting
What is your note for the online moment of opening the case? Score 0-10
What is your note for the online moment of closing the case? Score 0-10

Did you have difficulty accessing the meeting link?

Did you have difficulty accessing the internet to perform the activity?
Was the online platform suitable for the activity?

Was the transmission during the activity (sound, image) adequate?

Did the tutors adequately follow the steps of the tutorial process?

Yes / No 1 Not applicable
Yes / No / Not applicable
Yes / No | Not applicable
Yes / No / Not applicable

Yes 1 No / Not applicable

Supports Stations

What is your score for the set of support stations?

Did you have difficulty accessing the meeting link?

Did you have difficulty accessing the internet to perform the activity?
Was the online platform suitable for the activity?

Was the transmission during the activity (sound, image) adequate?

Score 0-10

Yes 1 No 1 Not applicable
Yes / No | Not applicable
Yes 1 No 1 Not applicable

Yes / No / Not applicable

Set of Activities
What is your score for the set of activities that were carried out during
Score 0-10
the week?
How do you evaluate your learning after this week? Score 0-10

of activities related to the process, the 1st period presented a lower score, 7.78 + 0.31, compared to the 3rd period, 8.37 + 0.19 score, P <
0.05, and to the 4th period, 8.44 + 0.24 score, P < 0.01.

The assessment regarding the first meeting showed a high score of all periods, where the 1st period (9.43 + 0.11 score) reported the
highest score compared to the 3rd period (8.88 + 0.07 score, P < 0.05) and similar score compared to the 4th period (9.24 + 0.10 score, P
> 0.05). The assessment support stations and the last meeting showed a similar and high satisfactory score in all periods. Figure 1 shows
the results of satisfaction perception and learning score of all periods at different stages of implementing ERT with O-BPL.

ERT Implementation with O-PBL

The first observed factor was a very low percentage of students with difficulty in accessing the meeting link, the highest percentage
being only 7% reported up to the 3rd period in the support stations. The greatest difficulty faced by students was related to access to the
internet to carry out the proposed activities, where the highest percentage was 31% reported by the 1st period at the support stations
(Table 3). All periods reported that online platforms suitable for activity (1st period: 97%, 3rd period: 96%, 4th period: 98%) and quality of
transmission (above 90% in all periods) were adequate during the activities at all moments of the process. Moreover, the 1st and 4th periods
were unanimous in a report that tutors adequately follow the steps of the tutorial process. Table 3 shows the frequency (%) of the satisfaction
perception regarding the implementation of the ERT during the moments of the O-PBL.

Discussion

Until the moment, we know that any ERT strategy will not replace the effectiveness of presential teaching. However, looking for alternatives
that are similar to the methods already experienced by students when we are in an atypical moment seems to be the most effective way to
try to offer quality teaching. The option to work with active methods and in small groups is in line with the national curriculum guidelines for
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Figure 1. Satisfaction perception and learning score of 1st period (thick black line), 3rd period (thick gray
line), 4th period (thin black line), at different stages of implementing ERT with O-BPL.Data analyzed by
two-way ANOVA, followed by the Bonferroni post hoc, if needed. 2P < 0.05 1st period versus 3rd period

within moment; °P < 0.01 1st period versus 4th period within moment.

Table 3. Frequency (%) of the satisfaction perception regarding the implementation of the ERT during the moments of the O-PBL.

Questions First Meeting Supports Stations Last Meeting

Yes / No / Not applicable (%) Yes /No/Not applicable (%) Yes /No/ Not applicable (%)

1st 3rd 4th 1st 3rd 4th 1st 3rd 4th

Did you have difficulty accessing the o7 g0a1 o800 5950 7/030  3/97/0  3/95/2 3/96/1 0/100/0
meeting link?
Did you have difficulty accessing the 4o 0.1 5o770  13/87/0  31/68/1 257500 11/89/0  20/78/2  21/77/2 13/87/0
internet to perform the activity?
Was the online platform suitable for oo 0 o001 ggan 972 oS/ 991 96/2/2 100/0/0
the activity?
Wasthetransmissionduringtheactivity o0, ge03  go/ge 06/4/0 95202 99/0M  93/5/2 94/3/3 91/8/1
(sound, image) adequate?
Did the tutors adequately follow the o5 g5/15 100/0/0 98/0/2 97/1/2 99/0/1

steps of the tutorial process?

teaching medicine in Brazil and allowed us to get closer to the activities carried out at our institution [14]. In this sense, was appropriated to
verify the students perception regarding the use of ERT with O-PBL for the cognitive theoretical contents.

As amain result, we evidence that overall perceptual assessments showed a high level of satisfaction and learning at all moments during
the implementation of ERT with O-PBL. In the same sense, Shim et al. (2020)[15] demonstrated that ERT is an improved system maintaining
academic achievement similar to the traditional classroom when applied correctly and guaranteeing some fundamental aspects for its
implementation. These consist basically of three aspects: 1) technology and infrastructure, 2) the facilitator; including quality of facilitation
and facilitator expertise, and 3) group dynamics; including ground rules, roles, responsibilities, and learning style[16].
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The technology aspect was contemplated since a very high percentage of all periods reported that the online platform suitable for the
activity and the quality of the transmission (sound and image) was adequate during the activities in all moments of the process. The second
aspect attended was the quality of the facilitator, evidenced by the unanimous report of 1st and 4th period that tutors adequately follow
the steps of the tutorial process (Table 3). We emphasize that all tutors received training and instructions before starting to apply the PBL
method. The third aspect is directly related to aspects that characterize the PBL method and its ability to be adapted to preserve its benefits
from an active learning methodology [17,18].

The 1st period reported a lower score of perceptions of learning when compared to other periods, which could be explained by the lack
of experience and familiarity with the method since the 1st period had only one week of adaptation with O-PBL in person. We emphasize
that the differences found in evaluations by course periods did not surprise us, since those were students who had just entered medical
school and were not yet familiar with the method.

One aspect not available in this study, but observed by the teachers and reported by the students, was the great fatigue related to
the process at the end of 8 weeks. The exacerbated increase in fatigue at the end of the process may have a direct correlation across all
interactions depending only on virtual contact and consequently accumulated hours in front of the computer [19,20]. According to Bao
(2020) [21], adjusting the pace of online classes can reduce concentration issues along with being able to deliver class content more
effectively. Even with the perception of tutors and preceptors that students were reporting more tired to carry out proposed activities,
nevertheless, the fact did not reflect on the perception of students about satisfaction and learning with the method adopted.

ERT implementation with O-PBL included only theoretical cognitive content, once all practical content will be restored when the safety
conditions of teachers and students are reestablished. However, some processes offer students the opportunity to practice obtaining a
patient history, differential diagnosis, clinical reasoning, and patient management skills from a remote environment [22].

A possible limitation of this study could be attributed to the pre-established responses present in the questionnaire, which could induce
and limit the students perception of the process. It is necessary to conduct studies that quantify learning robustly and directly through the
ERT implementation with O-PBL.

I CONCLUSION

The simultaneous ERT implementation with O-PBL enabled the continuation and maintenance of the teaching-learning process with a
high perception of student satisfaction and learning during the COVID-19 pandemic.
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