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ABSTRACT
The SARS-Cov-2 (COVID-19) pandemic changed the educational structure of dentistry courses and
highlighted the importance of online tools. Understanding students’ perception regarding these changes
is essential to establishing future teaching-learning strategies to accommodate students’ needs in higher
education. The aim of this study was to assess students’ perceptions of the Oral Radiology teachinglearning process before and during the COVID-19 pandemic. The sample consisted of students (n =
111) of the 2nd, 4th and 6th semesters of the dentistry course, who answered a questionnaire with 21
items: A) Students’ demographic data (5 questions); B) Students’ teaching-learning experiences during
the pre-pandemic period (8 questions); and C) Students’ teaching-learning experiences during the
post-pandemic period (8 questions). Stuart-Maxwell tests revealed statistically significant differences
between students’ opinions before and during the pandemic when they were asked about the structure
of the Oral Radiology module (p = 0.008); their previous experience with e-learning and teaching (p
< 0.001); their thoughts about the importance of e-learning in Oral Radiology (p < 0.05); and the
time they spent online for academic purposes (p < 0.05). Students seem to prefer on-campus activities
(before COVID-19), but the pandemic increased their awareness of the importance of e-learning, the
time they spent on online studies, and their knowledge of online educational tools.
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Perspectiva dos alunos sobre o processo de ensinoaprendizagem em radiologia odontológica antes e durante
a pandemia de COVID-19
RESUMO
A pandemia de SARS-Cov-2 (COVID-19) mudou a estrutura educacional dos cursos de odontologia
e destacou a importância das ferramentas online. Compreender a percepção dos alunos sobre as
mudanças vivenciadas é essencial para estabelecer futuras estratégias de ensino-aprendizagem e
acomodar as necessidades dos alunos no ensino superior. Este estudo teve como objetivo avaliar a
percepção dos alunos sobre o processo de ensino-aprendizagem de Radiologia Odontológica antes e
durante a pandemia de COVID-19. A amostra foi composta por alunos (n = 111) do 2º, 4º e 6º semestres
do curso de odontologia que responderam a um questionário com 21 itens: A) Dados demográficos dos
alunos (5 questões); B) Experiências de ensino-aprendizagem dos alunos no período pré-pandemia
(8 questões); e C) Experiências de ensino-aprendizagem dos alunos no período pós-pandemia (8
questões). Os testes de Stuart-Maxwell revelaram diferenças estatisticamente significativas entre as
opiniões dos alunos antes e durante as pandemias quando questionados sobre a estrutura do módulo
de Radiologia Odontológica (p = 0,008); sua experiência anterior com ensino a distância (p < 0,001);
seus pensamentos relacionados à importância da Radiologia Odontológica via e-learning (p < 0,05); e
o tempo gasto online para fins acadêmicos (p < 0,05). Os alunos parecem preferir atividades no campus
(antes do COVID-19), mas as pandemias aumentaram sua conscientização sobre a importância do
e-learning, seu tempo dedicado aos estudos online e sua familiarização com ferramentas educacionais
online.
Palavras-chave: COVID-19 - odontologia - educação - radiologia - alunos.
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INTRODUCTION
Two years have passed since the onset of
widespread infection by SARS-Cov-2 (COVID-19)
worldwide1. In most countries, the teachinglearning process switched from a face-to-face
relationship to a mainly virtual environment2. While
some authors report general acceptance of onlinebased dental education2, others report higher rates
of dissatisfied students3. Given the practical nature
of dental education, authors suggest the need
for continuous research of students’ perceptions
regarding the current transitions in the teachinglearning process during COVID-19 times4. To
achieve a more comprehensive perspective of
students’ perception, however, research should
be country-specific, especially because of the
global differences in the curricula and educational
approaches. In 2021, a study across 34 European
countries highlighted dental students’ concerns
regarding clinical experience and the skills needed
to become dentists3. In the same year, a study on
779 Brazilian dentistry undergraduates corroborated
students’ dissatisfaction with the transition between
traditional education and e-learning5.
The situation of Brazilian dental education in
COVID-19 times is particularly relevant because in
2020, the country was ranked second amongst the
countries with the highest numbers of confirmed
cases6. Moreover, Brazil has nearly 370,000 dentists7
(estimated as 17% of the dentists in the world) and at
least 374 dental schools offering 47,192 admission
places8 for students. The effects of COVID-19 on
the educational process of Brazilian undergraduate
dentistry students could eventually lead to potential
harm of great magnitude given the number of
professionals entering the market every year.
In specific fields of dentistry, computer-based classes
are essential. Such is the case of Oral Radiology –
a field that requires constant updates and training
with state-of-the-art technology. Hence, students of
Oral Radiology may accept transitions to e-learning
more easily. A systematic literature review9 found
out that e-learning strategies used in the teachinglearning process of Oral Radiology seem to be as
effective as other traditional approaches, such as
lecture-based learning. Strategies used to bring online
dentistry lessons closer to reality include case-based
learning, problem-based learning, and research-based
learning2,10. For image interpretation (an essential
component of Oral Radiology), the available online
Vol. 35 Nº 2 / 134-143

tools could enable proper teaching and even enhance
students’ interaction with image analysis. On the other
hand, practical training in radiographic techniques for
image acquisition could be negatively impacted after
the switch to the online environment11. In these cases,
demonstrative instructions followed by laboratory
practice with a restricted number of students (per
group), and the use of facilities dedicated to oral
radiology, including phantom heads, would be
beneficial when teaching returns to being part online
and part face-to-face12. Striving for the best conditions
for students’ educational development, however,
depends on the available pedagogical solutions.
Understanding the perspective of undergraduate
dentistry students regarding the ever-changing
educational scenarios experienced during the
COVID-19 pandemics is fundamental to establishing
more effective strategies for the teaching-learning
interface in Oral Radiology. The aim of this study
was to assess the perspective of students regarding
the teaching-learning process of Oral Radiology
before and during the pandemic.
MATERIAL AND METHODS
Study design and ethical aspects
This was an observational, survey-based, crosssectional study with prospective data collection. It
was approved by the Institutional Committee of Ethics
in Research (protocol 42072720.9.0000.5374). The
Declaration of Helsinki (DoH) 2013 was followed
to ensure ethical standards in this medical research.
EQUATOR (Enhancing the Quality and Transparency
of Health Research) guidelines were followed
and the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) checklist13
for cross-sectional studies was used.
Sample and participants
The sample consisted of undergraduate dentistry
students from a private institution in the southeast
region of Brazil. The inclusion criteria for sample
selection consisted of male and female students
enrolled in the undergraduate course who had
successfully concluded at least one semester of the
discipline of Oral Radiology during the COVID-19
pandemic, age above 18 years. The exclusion criteria
were students transferred from other institutions
during the COVID-19 pandemic; students with a gap
in their studies during the pandemic; and students
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who failed the Oral Radiology course because of
insufficient attendance rate.
Sample size calculation considered the total
population of students (n = 171) enrolled at the
undergraduate level (especially because the structure
of the Oral Radiology discipline in the selected
private institution is divided into the 1st, 2nd and 3rd
semesters), with 95% confidence level and 5.53%
confidence interval. Hence, the target sample size
for the present study was estimated as 111 students.
Variables and measures
A self-administered questionnaire was tailored
for the present survey. Following the scientific
literature, the questionnaire was designed as closely
as possible to the recommendations established for
survey research14. The questionnaire consisted of
21 questions divided into three groups: A) General
information about the students’ demographic data
(5 questions); B) Specific questions related to the
students’ teaching-learning experiences in the prepandemic period (8 questions); and C) Specific
questions related to the students’ teaching-learning
experiences in the post-pandemic period (8 questions).
Question structure was dichotomous (the question
about whether they had had contact with e-learning
tools before the pandemic) or multiple-choice
(students should select a single answer). Questions
in sections B and C were mirrored for the period
pre- and trans-pandemic. This approach enabled the
questions to be answered by the same students – so
they could report on experiences regarding the Oral
Radiology teaching-learning process at two different
times (before/pre and during/trans pandemic) –
creating a dependent association between answers
(dependent variables between sections B and C)
(Table 1). Because institutional activities were
returning to face-to-face during the pandemic
period, the questionnaire was provided on-campus
and separately to students of the second, fourth, and
sixth semesters of the undergraduate course. The
main researcher supervised the application of the
questionnaire in class. All the students were adults
(age >18 years old) and expressed their consent to
participate in the study within a signed informed
consent applied before the questionnaire.
Data synthesis and analysis
Data were explored by means of descriptive statistics
within absolute (n) and relative (%) frequencies. The
Acta Odontol. Latinoam. 2022

descriptive approach was specifically pertinent to
questions inherent to section A (General information
about the participant demographic data). For the
subsequent sections, comparisons between answers
were performed between dependent groups of
students. This means that students in the 4th and 6th
semesters answered questions about their experiences
with the teaching-learning process in Oral Radiology
before and during the pandemic, while students in
the 2nd semester only answered questions related
to their experiences during the pandemic. In order
to compare the experiences before and during
the pandemic within each group of students (per
semester), marginal homogeneity tests were applied
(Stuart-Maxwell test). Statistical significance was set
at 5% with a confidence interval of 95%.
RESULTS
General information about the students’ demographic
data (Questionnaire section A) showed that the
questionnaire was answered by 31 (27.92%) male
and 80 (72.08%) female students. Forty students
(14 males and 26 females) were in the 2nd semester,
while 42 (11 males and 31 females) and 29 (6 males
and 23 females) were in the 4th and 6th semesters,
respectively. Most of the students were 18 to 20 years
old (75.67%), followed by students aged 21 to 24 years
(21.62%), or over 25 years (2.71%). Most students
did not know their internet speed at home (41.44%).
Of the students that did know, most (25.22%) reported
a speed between 110 and 150 Mb/s. Regarding the
devices used to access e-learning content, notebooks
(58.55%) and smartphones (27.02%) were the most
prevalent. Desktops were only reported by students
in older age categories (Table 2).
When asked about the quality of Oral Radiology
teaching, most students of both the 4th and 6th semesters
rated it as moderate or good before and during the
pandemic. When students were asked about their
performance in the Oral Radiology module, they
tended to rate it as moderate or good. Particularly for
students in the 6th semester, there was a predominance
of “good” ratings (>41%) both before and during the
pandemic. Students in the 4th semester considered
the structure of the Oral Radiology module to be
good before the pandemic, but moderate during the
pandemic. Most students in the 6th semester rated
the module structure as moderate at both times, and
students that rated the module as good and very good
(>24%) maintained their opinion. Nearly 80% of the
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Table 1. Self-administered questionnaire provided to undergraduate students in the 2nd, 4th, and 6th
semesters of the dentistry course, regarding their perspective of the Oral Radiology teaching-learning
process before and after the COVID-19 pandemic.
A) Student’s general information and demographic data
(
(
(
(

A.1) What is your registered sex?
B.2) How old are you?

) Male
) Female
) 18-20
) 21-24

(
(
(
(

) Other
) Prefer not to say
) 25-30
) >30

B.3) In what academic year are you enrolled?

( ) 1st
( ) 2nd

( ) 3rd
( ) 4th

B.4) What is your internet speed at home?

( ) 10-50Mb
( ) 60-100Mb

( ) 110-150Mb
( ) >150Mb

B.5) What is your main device for e-learning?

( ) Desktop computer
( ) Notebook

( ) Smartphone
( ) Tablet

B) Students’ teaching-learning experiences during the pre-pandemic period
B.1) How do you rate the quality of Oral Radiology teaching
before the pandemic?

( ) Very bad ( ) Bad ( ) Moderate
( ) Good
( ) Very good

B.2) How do you rate your performance in Oral Radiology before
the pandemic?

( ) Very bad ( ) Bad ( ) Moderate
( ) Good
( ) Very good

B.3) How do you rate the structure of the Oral Radiology module
before the pandemic?

( ) Very bad ( ) Bad ( ) Moderate
( ) Good
( ) Very good

B.4) Had you experienced e-learning teaching before the
pandemic?

( ) Yes
( ) No

B.5) What were your thoughts related to Oral Radiology via
e-learning before the pandemic?

( ) Not important ( ) Of little importance
( ) Moderate ( ) Important ( ) Very important

B.6) How much time a day did you use to spend on the computer
for non-academic purposes?

( ) <1h ( ) 1-3h ( ) 4-6h ( ) 7-10h ( ) >10h

B.7) How much time a day did you use to spend on the computer
for academic purposes?

( ) <1h ( ) 1-3h ( ) 4-6h ( ) 7-10h ( ) >10h

B.8) How do you rate the assessment system of the Oral
Radiology module before the pandemic?

( ) Inefficient ( ) Of little efficiency
( ) Moderate ( ) Efficient ( ) Very efficient

C) Students’ teaching-learning experiences during the trans-pandemic period
C.1) How do you rate the quality of Oral Radiology teaching
before the pandemic?

( ) Very bad ( ) Bad ( ) Moderate
( ) Good
( ) Very good

C.2) How do you rate your performance in Oral Radiology before
the pandemic?

( ) Very bad ( ) Bad ( ) Moderate
( ) Good
( ) Very good

C.3) How do you rate the structure of the Oral Radiology module
before the pandemic?

( ) Very bad ( ) Bad ( ) Moderate
( ) Good
( ) Very good

C.4) Had you experienced e-learning teaching before the
pandemic?

( ) Yes
( ) No

C.5) What were your thoughts related to Oral Radiology via
e-learning before the pandemic?

( ) Not important ( ) Of little importance
( ) Moderate ( ) Important ( ) Very important

C.6) How much time a day did you use to spend on the computer
for non-academic purposes?

( ) <1h ( ) 1-3h ( ) 4-6h ( ) 7-10h ( ) >10h

C.7) How much time a day did you use to spend on the computer
for academic purposes?

( ) <1h ( ) 1-3h ( ) 4-6h ( ) 7-10h ( ) >10h

C.8) How do you rate the assessment system of the Oral
Radiology module before the pandemic?

( ) Inefficient ( ) Of little efficiency
( ) Moderate ( ) Efficient ( ) Very efficient

students in the 4th and 6th semesters had not had any
contact with e-learning tools before the pandemic,
Vol. 35 Nº 2 / 134-143

becoming more familiar with them during the
pandemic (Table 3).
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Table 2. Descriptive assessment of the general information about the students’ demographic data
(questionnaire section A)
2nd semester

Students’
personal data

4th semester

6th semester

N

%

N

%

N

%

18-20

37

93%

34

81%

13

45%

21-24

3

8%

7

17%

14

48%

25-30

0

0%

0

0%

1

3%

>30

0

0%

1

2%

1

3%

Age (years)

Internet speed (Mb/s)
10-50

1

3%

0

0%

0

0%

60-100

7

18%

3

7%

4

14%

110-150

11

28%

12

29%

5

17%

>150

9

23%

6

15%

6

21%

I do not know

12

30%

20

49%

14

48%

Device for e-learning
Desktop

-

-

3

7%

1

3%

Notebook

18

46%

24

57%

23

79%

Smartphone

13

33%

13

31%

4

14%

Tablet

8

21%

2

5%

1

3%

N: absolute frequency; %: relative frequency; Mb/s: megabytes per second.

Table 3. Students’ responses related to their experiences with the Oral Radiology teaching-learning
process before and during COVID-19 pandemic (Part 1)
Teaching-learning process
components

4th semester
Before pandemic
N

6th semester

During pandemic

%

Before pandemic

During pandemic

N

%

N

%

N

%

1

2.4%

0

0.0%

0

0.0%

How do you rate the quality of Oral Radiology teaching?
Very bad

1

2.4%

Bad

4

9.5%

3

7.1%

1

3.4%

6

20.7%

Moderate

8

19.0%

18

42.9%

12

41.4%

10

34.5%

Good

21

50.0%

17

40.5%

12

41.4%

11

37.9%

Very good

8

19.0%

3

7.1%

4

13.8%

2

6.9%

How do you rate your performance in Oral Radiology?
Very bad

0

0.0%

1

2.4%

0

0.0%

1

3.4%

Bad

4

9.5%

5

11.9%

2

6.9%

4

13.8%

Moderate

12

28.6%

17

40.5%

8

27.6%

9

31.0%

Good

23

54.8%

15

35.7%

14

48.3%

12

41.4%

Very good

3

7.1%

4

9.5%

5

17.2%

3

10.3%

How do you rate the structure of the Oral Radiology module?
Very bad

1

2.4%

1

2.4%

4

13.8%

2

6.9%

Bad

3

7.1%

4

9.5%

7

24.1%

6

20.7%

Moderate

6

14.3%

18

42.9%

10

34.5%

13

44.8%

Good

28

66.7%

16

38.1%

7

24.1%

7

24.1%

Very good

4

9.5%

3

7.1%

1

3.4%

1

3.4%

No

34

81.0%

3

7.1%

23

79.3%

0

0.0%

Yes

8

19.0%

39

92.9%

6

20.7%

29

100.0%

Had you ever experienced e-learning?

N: absolute frequency; %: relative frequency.
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6th semester, the number of students spending 7-10
hours online for academic reasons increased almost
5 times. Students’ opinions regarding the assessment
system of the module remained unchanged before
and during the pandemic (Table 4).
Stuart-Maxwell tests revealed statistically significant
differences between students’ opinions before and
during the pandemic when they were asked about
the structure of the Oral Radiology module (p =
0.008, statistically significant for the students in the
4th semester only); their previous experience with
e-learning (p < 0.001 for both groups of students);
their thoughts related to the importance of online
learning for Oral Radiology (p < 0.001 and p = 0.03
for students in the 4th and 6th semesters, respectively);

When asked about their opinion of e-learning for
Oral Radiology, most students in the 4th and 6th
semesters changed their opinion from moderate
importance (before the pandemic) to important
(during the pandemic), with a threefold increase
in the importance of the module detected in both
groups. The amount of time that students spent online
for non-academic reasons remained the same before
and during the pandemic. Most students (60-70%)
reported a non-academic online time of 1-6 hours/
day. In contrast, the time spent online for academic
reasons was initially longer than for non-academic
reasons, and increased during the pandemic. Among
4th semester students, those reporting online time
from 7 to 10 hours doubled. Among students in the

Table 4. Students’ responses related to their experiences with the Oral Radiology teaching-learning process
before and during COVID-19 pandemic (Part 2)
Teaching-learning process
components

4th semester
Before pandemics
N

%

6th semester

During pandemics
N

Before pandemics

%

N

2.4%

3

%

During pandemics
N

%

0

-

What are your thoughts related to e-learning for Oral Radiology?
Not important

5

11.9%

1

10.3%

Of little importance

5

11.9%

4

9.5%

4

13.8%

1

3.4%

Moderate

20

47.6%

4

9.5%

14

48.3%

4

13.8%

Important

9

21.4%

27

64.3%

6

20.7%

17

58.6%

Very important

3

7.1%

6

14.3%

2

6.9%

7

24.1%

How much time a day did you use to spend on the computer for non-academic purposes?
< 1 hours

6

14.3%

7

16.7%

9

31.0%

5

17.2%

1-3 hours

20

47.6%

14

33.3%

8

27.6%

9

31.0%

4-6 hours

12

28.6%

15

35.7%

11

37.9%

11

37.9%

7-10 hours

2

4.8%

5

11.9%

1

3.4%

4

13.8%

> 10 hours

2

4.8%

1

2.4%

0

0.0%

0

0.0%

11

37.9%

2

6.9%

How much time a day did you use to spend on the computer for academic purposes?
< 1 hours

9

21.4%

1

2.4%

1-3 hours

17

40.5%

12

28.6%

6

20.7%

3

10.3%

4-6 hours

9

21.4%

15

35.7%

9

31.0%

10

34.5%

7-10 hours

6

14.3%

13

31.0%

3

10.3%

13

44.8%

> 10 hours

1

2.4%

1

2.4%

0

0.0%

1

3.4%

How do you rate the assessment system of the Oral Radiology module?
Inefficient

1

2.4%

3

7.1%

1

3.4%

2

6.9%

Of little efficiency

14

33.3%

16

38.1%

3

10.3%

6

20.7%

Moderate

24

57.1%

22

52.4%

17

58.6%

17

58.6%

Good

3

7.1%

1

2.4%

8

27.6%

3

10.3%

Very good

0

0.0%

0

0.0%

0

0.0%

1

3.4%

N: absolute frequency; %: relative frequency.
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Table 5. Comparison of students’ responses related to their experiences with the Oral Radiology teaching-learning process before and during the COVID-19 pandemic
4th semester
Comparison of pre- and
trans-pandemic perspectives

Before pandemic

6th semester

During pandemic

Before pandemic

During pandemic

How do you rate the quality of Oral Radiology teaching?
Difference (p)

0.053

0.257

0.213

0.505

How do you rate your performance in Oral Radiology?
Difference (p)

How do you rate the structure of the Oral Radiology module?
Difference (p)

0.008

0.832

<0.001

<0.001

Had you ever experienced e-learning?
Difference (p)

What are your thoughts related to Oral Radiology via e-learning?
Difference (p)

<0.001

0.003

How much time a day did you use to spend on the computer for non-academic purposes?
Difference (p)

0.188

0.185

How much time a day did you use to spend on the computer for academic purposes?
Difference (p)

0.015

0.002

How do you rate the assessment system of the Oral Radiology module?
Difference (p)

0.235

0.215

Stuart-Maxwell test (significance set at 0.05).

and the time they spent online for academic purposes
(p = 0.015 and p = 0.002 for students in the 4th and
6th semesters, respectively) (Table 5).
DISCUSSION
Research on students’ perception of learning
experiences serves as a quality control measure
to understand the effects of the teaching process
in practice. COVID-19 changed the way lectures
were given, creating the need for immersion in the
online environment. The concern of educational
institutions regarding the quality of learningteaching experiences increased worldwide,
especially because the measures adopted as
teaching solutions to pandemics were understood as
temporary15. Hence, it is the objective of scientific
studies to investigate and possibly predict whether
the online solutions will continue to be used in the
long term, in a post-pandemic future. The present
study assessed the perception of undergraduate
students regarding the experience with the Oral
Radiology teaching-learning process before and
during the pandemic.
Acta Odontol. Latinoam. 2022

The preliminary outcomes of this study show that
most students use notebooks during the online
lectures, while others use tablets or smartphones.
These (recent) technologies are compatible with the
age of the sample (over 75% of the students were 18
to 20 years old). Older students reported the use of
desktop personal computers. Recent studies mention
all these technologies as being useful during online
activities16. More importantly, the student must be
able to interact with the lecturer and the instructor
using audio and video tools. From desktop personal
computers to tablets, the equipment reported by the
students enables access to the available technology
to participate in online activities. As ¼ of the
students had internet speed at home of 110-150
Mb/s, and almost 41% had access to internet even
though they did not know their internet speed, it can
be estimated that home facilities for online learning
were available. Thus, it is necessary to enquire into
students’ perceptions of the teaching component.
Most of the ratings of the Oral Radiology teaching
quality were moderate to good. The main difference
was observed between students of the 4th and 6th
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semesters. In the former, ratings were predominantly
good before the pandemic and became moderate
during it. In the latter, over 40% of the students
rated the quality as good both before and during
the pandemic. These differences may be explained
by the previous academic experiences of senior
students (6th semester) compared to students in
earlier stages of the dentistry course. The senior
students had already experienced practical activities
on-campus when the pandemic began. In contrast,
the 4th semester students were just beginning their
clinical practice when they had to move to an online
environment. This change may have interfered with
the plans they had when they initially enrolled in the
dentistry course. However, the educational structure
worldwide is currently progressively moving back
to “normal” and (following this rationale) students’
perception of Oral Radiology teaching may become
more positive over time. Some authors15 report that
students’ perception of the effectiveness of face-toface classes can influence their desire to return (or
not) to on-campus activities. Consequently, if prepandemic ratings of students of the 4th semester were
predominantly “good”, a decrease to “moderate” is
to be expected because the students certainly wish
to return to on-campus activities. Secondarily, these
outcomes corroborate the quality of traditional
(face-to-face) teaching of Oral Radiology at the
institution considered for this study.
Despite the students’ interest in face-to-face activities
interpreted between the lines of our outcomes, they
seem to understand the importance of online teaching
of Oral Radiology during the dentistry course. Their
perception of the importance of online teaching
increased up to three times during the pandemic
(p<0.05). The rationale behind this phenomenon may
be explained in two ways: I) students’ own perception
of the content of the module (which is relevant to
supporting their studies during the dentistry course);
and II) students’ desire to continue their studies
without a gap in time during the pandemic (hence,
online tools are important to enable continuous
academic training). It must be noted that online
teaching of Oral Radiology is not only important
because of the pandemic period. In 2012, some
authors17 demonstrated the significant role of blended
teaching strategies as effective tools compared to
traditional face-to-face (only) strategies. Blended
teaching may figure as a strong approach in the postpandemic period, especially because it can combine
Vol. 35 Nº 2 / 134-143

the advantages of online and face-to-face activities
(e.g., online theory and face-to-face practice).
The literature18 advocates the possibility of fully
implementing radiological content via e-learning
methods and corroborates, once more, the importance
of online teaching as part of an integrated training
process in dentistry. More recently, a systematic
literature review19 indicated that most studies on the
use of e-learning in undergraduate dental radiology
curricula may lead to an enhancement of the learning
process. However, case-specific strategies must be
designed considering the facilities available at the
higher education institutions.
The reduced clinical experience emerging from the
transition from the face-to-face to online structures
is of major concern to Oral Radiology. Some
authors20 have suggested a broad variety of digital
resources for teaching, such as Zoom, Blackboard,
and Google applications. Others21 have suggested
the implementation of online journal clubs and
case discussions to trigger student engagement.
The current technology available to students and
instructors provides a scenario which is very different
from the past22, in which professionals were not fully
familiar with digital resources, and the access to
online solutions in radiology was scarcer. The present
study shows that students’ perception of the Oral
Radiology teaching-learning process may change
before and during the COVID-19 pandemic. Lessons
learned during this period should be considered
prior to strategic planning and preparation for the
upcoming post-pandemic educational system – in
which on-campus activities are returning.
Future research should be designed to assess student
perception after the full return to face-to-face activities,
and to understand potential changes in curricula as
a result of the COVID-19 pandemic. Additionally,
prospective research planning should take into account
students’ individual needs regarding their professional
skills developed (or underdeveloped) during the
dentistry course, which might lead to an increase in
specialized postgraduate training23. Finally, sampling
individuals from other semesters and additional higher
education institutions (private and public) could
improve the overview of students’ perceptions and
lead to a more comprehensive strategy for managing
the Oral Radiology teaching-learning process in
challenging situations such as pandemics.
In conclusion, students’ perceptions of the Oral
Radiology teaching-learning process during the
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COVID-19 pandemic changed from the pre-pandemic
to trans-pandemic periods. In general, students of
the 2nd, 4th and 6th semesters had a predominantly
positive perception of the Oral Radiology teaching-

learning process. The COVID-19 pandemic led to
stronger student interaction with e-learning tools
and increased students’ perception of the importance
of online education in times of social distancing.

ACKNOWLEDGMENTS
The authors would like to thank the academic staff involved
in the present study and the students who participated in the
survey.

DECLARATION OF CONFLICTING INTERESTS
The authors declare no potential conflicts of interest regarding
the research, authorship, and/or publication of this article

REFERENCES

1. Farrokhi F, Mohebbi SZ, Farrokhi F, Khami MR. Impact of
COVID-19 on dental education – a scoping review. BMC
Oral Health. 2021;21:587. https://doi.org/10.1186/s12909021-03017-8
2. Jiang Z, Zhu D, Li J. Ren L, et al. Online dental teaching
practices during the COVID-19 pandemic: a cross-sectional
online survey from China. BMC Oral Health 2021; 21:189.
https://doi.org/10.1186/s12903-021-01547-7
3. Coughlan J, Timuş D, Crnic T, Srdoč D, et al. Impact of
COVID-19 on dental education in Europe: The students’
perspective. Eur J Dental Educ. 2021. https://doi.
org/10.1111/eje.12736
4. Cheng HC, Lu SL, Yen YC, Siewchaisakul P, et al. Dental
education changed by COVID-19: Student’s perceptions
and attitudes. BMC Oral Health. 2021;21:364. https://doi.
org/10.1186/s12909-021-02806-5
5. Bezerra HKF, Passos KKM, Leonel ACLS, Bonan PRF, et
al. The impact of the COVID-19 pandemic on undergraduate
and graduate dental courses in Brazil. Work. 2021;70:3139.https://doi.org/10.3233/WOR-210071
6. Peres KG, Reher P, Castro RD, Vieira AR. COVID-19related challenges in dental education: experiences from
Brazil, the USA, and Australia. Pesqui Bras Odontopediatria
Clín Integr. 2020;20:e0131. https://doi.org/10.1590/
pboci.2020.130
7. BRAZIL. Federal Council of Dentistry. Statistics - number
of dentists and specialists (on-line). https://website.
cfo.org.br/estatisticas/quantidade-geral-de-entidades-eprofissionais-ativos/
8. Maia LS, Dal Poz MR. Characteristics and trends in the
expansion of private dental schools in Brazil. Int Dent J.
2020;70:435-443. https://doi.org/10.1111/idj.12589
9. Santos GNM, Leite AF, Figueiredo PTS, Pimentel NM, et
al. Effectiveness of e-learning in oral radiology education:
a systematic review. J Dental Educ. 2016;80:1126-1139.
https://doi.org/10.1002/j.0022-0337.2016.80.9.tb06195.x
10. Wang H, Xuan J, Liu L, Shen X, et al. Problem-based learning
and case-based learning in dental education. Ann Transl Med.
2021;9:1137 https://doi.org/10.21037/atm-21-165
11. Pontual MLA, Nascimento EHL, Perez DEC, Pontual AA,
et al. Challenges in oral radiology teaching during COVID-19
pandemic. Dentomaxillofac Radiol. 2020;49:20200178.
https://doi.org/10.1259/dmfr.20200178

Acta Odontol. Latinoam. 2022

FUNDING
None

12. Fontenele RC, Gomes AF, Freitas DQ. Oral radiology
practice in dental schools during the COVID-19 pandemic:
What will be the new normal? Imag Sci Dent. 2020; 50:265267. https://doi.org/10.5624/isd.2020.50.3.265
13. Von Elm E, Altman DG, Egger M, Pocock SJ, et al. The
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting
observational studies. J Clin Epidemiol. 2008;61:344-349.
https://doi.org/10.1016/j.jclinepi.2007.11.008
14. Kelley K, Clark B, Brown V, Sitzia J. Good practice in the
conduct and reporting of survey research. Int J Qual Health
Care. 2003;15:261-266. https://doi.org/10.1093/intqhc/
mzg031
15. Butnaru GI, Nită V, Anichiti A, Brînză G. The effectiveness of
online education during Covid 19 pandemic - a comparative
analysis between the perceptions of academic students
and high school students from Romania. Sustainability.
2021;13:5311. https://doi.org/10.3390/su13095311
16. Kumi-Yeboah A, Sallar A, Kiramba LK, Kim Y. Exploring
the use of digital technologies from the perspective of
diverse learners in online learning environments. Online
Learn.
2020;24:42-63.
https://doi.org/10.24059/olj.
v24i4.2323
17. Kavadella A, Tsiklakis K, Vougiouklakis G, Lionarakis A.
Evaluation of a blended learning course for teaching oral
radiology to undergraduate dental students. 2012; 16:e8895. https://doi.org/10.1111/j.1600-0579.2011.00680.x
18. Tan P, Hay DB, Whaites E. Implementing e-learning in a
radiological science course in dental education: a short-term
longitudinal study. J Dent Educ. 2009;73:1202-1212. http://
dx.doi.org/10.1002/j.0022-0337.2009.73.10.tb04812.x
19. Botelho MG, Agrawal KR, Bornstein MM. An systematic
review of e-learning outcomes in undergraduate dental
radiology curricula-levels of learning and implications for
researchers and curriculum planners. Dentomaxillofac
Radiol. 2019;48:20180027. https://doi.org/10.1259/
dmfr.20180027
20. AlJasser R, Alolyet L, Alsuhaibani D, Albalawi S, et
al. Perception of e-resources on the learning process
among students in the College of Health Sciences in King
Saud University, Saudi Arabia, during the (COVID-19)
outbreak. Healthcare. 2021;10:40. https://doi.org/10.3390/
healthcare10010040

ISSN 1852-4834

Vol. 35 Nº 2 / 134-143

Effects of COVID-19 on dental education

143

21. Majumder MAA, Gaur U, Singh K, Kandamaran L, et al.
Impact of COVID-19 pandemic on radiology education,
training, and practice: A narrative review. World J Radiol.
2021;13:354-370. https://dx.doi.org/10.4329%2Fwjr.v13.
i11.354
22. Rowell MR, Johnson PT, Fishman EK. Radiology education
in 2005: world wide web practice patterns, perceptions, and

Vol. 35 Nº 2 / 134-143

preferences of radiologists. RadioGraphics. 2007;27:563571. https://doi.org/10.1148/rg.272065049
23. Ilić J, Radović K, Savić-Stanković T, Popovac A, et al. The
effect of COVID-19 pandemic on final year dental students’
self-confidence level in performing clinical procedures.
PlosOne. 2021;6:e0257359. https://doi.org/10.1371/journal.
pone.0257359

ISSN 1852-4834

Acta Odontol. Latinoam. 2022

