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Abstract

Objective: Challenges imposed by the covid-19 pandemic on the dental
education program included adaptations to remote education. The
aim of this study was to assess dental students’ perceptions towards
the remote learning (e-learning) to preclinical training. Material
and methods: One hundred sixty dental students from the second
to the fourth year were included. The questionnaire was filled out
on Google Forms. All data was collected from May to July 2021.
Results: Eighty-three dental students answered the questionnaire
(561.9%). A minority of students rated online theoretical learning as
excellent (8.4%). Concerning preclinical training after e-learning,
excellent values ranged from 4.5% to 26.7%. Most students were
willing to take dental residency programs (92.8%). The main areas of
choice are dentistry, endodontics, oral surgery, and prosthodontics.
Conclusion: Dental students reported many difficulties during
preclinical training after e-learning. Most students intend to attend
a residency program in dentistry, endodontics, oral surgery and
prosthodontics.
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Introduction

In January 2020, the World Health Organization
issued a public emergency alert of international
concern. It was a new strain of coronavirus called
SARS-CoV-2 (Severe Acute Respiratory Syndrome).
On March 11, the situation was classified as a
pandemic. In Brazil and the rest of the world,
the pandemic brought several political, social,
psychological and educational problems. In this
context, remote teaching began to be adopted in
higher education due to the unfavorable scenario
of face-to-face classes due to social distancing to
contain the spread of the disease [13].

Daily activities, dental care and dental education
also were impacted by the covid-19 pandemic. The
mouth was considered a gateway for contamination
by the virus due to droplets from speech and
sneezing. Dentists became the professionals with the
highest risk of contamination due to the aerosols
produced during dental care. In the clinics, there
was a reduction in the flow of patients, prioritizing
only urgent procedures. The anamnesis was
conducted by telephone, and biosafety procedures
became imperative and focused during dental
care [15].

This context imposed immediate challenges for
dental education. With restrictive measures such as
social distancing, isolation and quarantine, face-
to-face education activities were almost entirely
suspended. Thus, dental education institutions
were forced to adapt to remote learning (e-learning)
quickly, adopting virtual classes [14].

The transformation of the higher education
system consists of reflecting the changes that are
taking place in our society, including political and
cultural values, responding the national needs and
creating new realities and opportunities. Hence
the importance of studies that focus on these
perspectives and enhance the construction of
learning and student identities, aware of the need
for constant self-evaluations and transformations
that consider their actions and their roles in higher
education, as happened during the pandemic [9].

In this way, analyzing the main difficulties
of dental students facing remote classes and the
decrease in face-to-face practical classes became
necessary and relevant. It is still being determined
what impact this will have in the long term on the
teaching-learning process. Thus, the aim of this
study was to assess dental students’ perceptions
towards the remote learning to preclinical training
during the covid-19 pandemic.

Material and methods

This study was approved by the Ethics Committee,
reference number CAAE 37967520.7.0000.8040, in
compliance with guidelines for research involving
human beings. Informed consent of the patients
was obtained for the study.

This cross-sectional study was carried out from
May to July 2021. After the research presentation,
a link to Google Forms (Google Forms, Google Inc.,
Mountain View, CA, EUA) structured questionnaire
was sent to undergraduate dental students from
the second to the fourth year (third, fifth, sixth,
seventh and eighth semesters) (Supplementary 1).
The sample included 160 undergraduate dental
students. The curriculum is completed in ten
semesters spanning five years. Descriptive statistics
was used for frequency distribution. Data extraction
was performed using Microsoft Excel software.

Results

Demographic data of participants

Eighty-three (n=83) dental students answered
the questionnaire (51.9%). Forty-seven students
(57.8%) were 21 or older, and 36 (42.2%) were
between 18 and 20. Sixty-five (79.5%) identified
themselves as female, and 18 (20.5%) as male.

Dental students of the seventh semester
represented 36 students (43.4%), followed by the
fifth semester, with 23 students (28.9%), third
semester with 9 (10.8%), eighth with 8 (9.6%) and
sixth semester, with 6 (7.2%).

Dental students’ perceptions

In table I it is possible to observe dental students’
perceptions of e-learning and preclinical training
after e-learning. Of the participants, 26 students
(32.5%) rated e-learning as good and excellent.
Regarding preclinical training, however, the results
differ according to the area, with pediatric dentistry
and oral surgery being the most ranked as good
and excellent, with 44 students (53.4%) and 50
students (60.8%), respectively. Orthodontics was the
worst classified, with 13 students (15.9%) classifying
it as good and excellent. Dentistry, endodontics
and stomatology had 37 (45%), 32 (38.7%) and 28
(33.8%), respectively, of the students classifying the
subjects as good and excellent.



310 - RSBO. 2023 Jul-Dec;20(2):308-14
Roskamp et al. - Dental students’ perceptions towards the remote learning to preclinical training

Table I - Ratings of students’ perception regarding e-learning and preclinical practice after e-learning

Statements Poor Fair Good Very good Excellent
E-learning 4.8% 9.6% 53.0% 24.1% 8.4%
Dentistry 12.2% 17.1% 25.6% 35.4% 9.8%

Endodontics 9.3% 20.0% 32.0% 30.7% 8.0%

Oral Surgery 2,7% 9.5% 27.0% 37.8% 23.0%

Orthodontics 11,4% 22.7% 50.0% 11.4% 4.5%

Pediatric dentistry 0.0% 15.6% 31.1% 26.7% 26.7%

Stomatology 13.5% 16.2% 36.5% 20.3% 13.5%

Regarding dental specialties that will be more difficult for students after graduation (open-ended
question), prosthodontics was the most answered, 45 (54.9%), followed by endodontics 35 (42.7%),
stomatology 29 (35.4%), orthodontics 28 (34.1%), dentistry 26 (31.7%), oral surgery 16 (19.5%) and
pediatric dentistry 14 (17.1%).

Continuing professional development

When the students were asked about continuing professional development, 77 (92.8%) believed they
would take a dental residency (figure 1). Thirty-two (38.6%) students intend to pursue a master’s degree,
24 (28.9%) a doctorate and 19 (22.9%) a postdoctoral degree (figure 1).

Postdoctoral |G 19 (22.9%)
Doctorate |G 24 (28.9%)
Master's degree [[IIIEGEGEGEGEGEG 32 (38.6%)
Residency Program - | (7 (92 %)

Immersion course | 5c (69.9%)

| will not continue to study | 1 (1.2%)

0 10 20 30 40 50 60 70 80 90
Figure 1 - Dental student responses regarding the intention to postgraduate studies
Eighty-two (98.8%) students want to take a dental residency program. Dentistry and oral surgery

appeared practically tied as the chosen area, with 44 students (53.7%) and 43 students (51.8%),
respectively, closely followed by prosthodontics, with 34 students (41.5%) (figure 2).
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Figure 2 - Students’ responses regarding taking a dental residency course (more than one alternative was possible)

Discussion

The impact of covid-19 was universally felt
yet the response to the pandemic varies with the
setting and goals of the organization or community
[5]. Undoubtedly, the covid-19 pandemic presented
unique opportunities to take disruptive innovation
to never imagined or desired levels. Dentistry is an
art and profession in constant evolution and change.
Adhesives, composites, digital radiographs and
cone beam computed tomography are commonplace
today, but they were the result of research and
innovation driven by a desire to improve outcomes.

Conventional dental education is a triad
relationship among student, university and patient.
During the covid-19 pandemic, this was adversely
impacted by guidelines issued by various regulatory
authorities. The need for “social distancing” and
limiting all “in-person” communication, including
educational activities, was a consequence of the
pandemic. All dental schools have ended their
conventional classroom learning sessions, hands-
on and clinical training. Learning has shifted to
alternative, remote methods of didactic online,
synchronous and e-learning lectures, webinars,
simulated problem-solving sessions, written
assignments to be submitted online and computer-
based exams, and exams written, scanned and
uploaded for grading remotely by examiners [7].

Borges et al. [4] evaluated dental students’
opinions about the validity of the video as a facilitator
of the restoration technique understanding and the
laboratory procedure’s implementation. The authors
concluded that 100% of the students considered
the video as a valuable resource for helping the
understanding and laboratory execution of the

technique; 94.87% observed the improvement of
the learning process due to the dynamic vision
presented in the video in comparison with the static
vision from the slides. Only 29.49% considered the
video an appropriate substitute for the practice
demonstration given by the professor [4].

The Dental Program is based on the theory-
practice relationship, in which students usually
receive theoretical content and undergo practical
(preclinical) training. Practice during the degree
in dentistry takes place first at a laboratory level,
using mannequins, and then at a clinical level, with
the care of patients. Practical laboratory training
on mannequins and clinical treatments on patients
is essential for the training of future dentists, so
the online lecture format is solely applicable to
theoretical content. No method can replace clinical
practice with patient care. Professors and students
agree that training based on clinical routine is
particular and cannot be replaced by more advanced
technology [14].

Online training is limited in dentistry. Some
contents of some disciplines can be approached
virtually, such as orthodontics and dental radiology,
for example, as patient data are collected and later
discussed with students in remote meetings, even
without the presence of the patient. In this case,
the study is oriented toward elaborating on the
initial diagnosis and the treatment plan. In addition,
laboratory activities with appropriate mannequins
and the use of personal protective equipment (PPE)
should be encouraged, especially for students still in
the early stages of graduation. Practical classes can
be enriched with digital dentistry, using software
that recreates three-dimensional models of the
stomatognathic system, facilitating the learning
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process[14]. Dental care involves using high-speed
handpieces and ultrasonic instruments, producing
a significant amount of aerosols. Therefore, the
risk of cross-infection between dentist and patient
during dental practice in offices and clinics is
exceptionally high. Thus, it is not advisable to
administer practical classes in dental schools during
the intense transmissibility of the disease [14].

Simulation training at times of high risk of
transmission of covid-19 in dental services is an
alternative and safe way to acquire clinical skills
without direct contact with patients. Fine motor
skills and excellent manual dexterity are essential
for dental students to treat patients independently.
The written or verbal description of the tactile
sensation is difficult to understand. The “virtual
lab environment” with “haptics” can be incorporated
into existing simulation training modules. Haptics
is a haptic feedback technology that uses haptic
sensation and control to interact with computer
applications. Teaching and evaluating student
performance are facilitated by tactile interactive
software available on the market. In Dentistry,
it can be used to acquire skills ranging from
applying anatomical models to local anesthesia,
identifying the periodontal disease, preparing
the root canal access cavity and placing dental
implants. Incorporating haptics into the routine
of Dentistry courses will allow students to treat a
virtual patient and facilitate objective feedback on
the procedure during and after completion. The
faculty can evaluate all aspects of the procedure
at any time, either on-site or remotely [7].

According to a study carried out by Pathak
et al. [10] to assess the “perception and attitude
of students about e-learning”, it was found that
48.4% of students preferred both means of
learning, e-learning and face-to-face interaction in
the classroom [10]. Additionally, 16.9% of students
preferred the e-learning method exclusively, and
34.7% preferred the traditional classroom method
[10]. Another study showed that 57.3% of students
preferred e-learning, while 42.7% believe the
traditional learning method in the classroom is
better [2]. E-learning still needs to be a reality
entirely accepted by students. As pointed out by
this study, a minority of students rated online
theoretical learning as excellent. Regarding practical
learning, the results differ a little, varying according
to the subject, but even so, no subject was widely
classified as excellent.

The Association for Dental Education in
Europe (ADEE) sent an online questionnaire to 153
dental schools in Europa to learn the panorama
of dental schools during the covid-19 pandemic

[11]. Responses were collected between March
25 and April 5, 2020, and covered the following
areas: clinical activities, non-clinical teaching,
assessments, emotional support and future
implications. The results showed that theoretical
teaching was being carried out in 90% of the schools.
In 72% of schools, assessments were postponed
as clinical assessments could not be carried out.
The well-being of students and professors was
managed centrally by 50% of the faculties through
specific pages on the internet and online meetings.
Finally, 90% of colleges believe the covid-19 crisis
will permanently affect dental learning [11].

Most of the students in this study were over 21
years old, female and mainly studying in the fifth
and seventh semesters, periods of deep learning and
practical improvement in the presence of patients.
Even with so many adversities in dental education
during the pandemic, or due to it, most students
are willing to continue professional development,
such as a residency or master’s degree. The areas
of choice differed significantly. The main chosen
areas were dentistry, endodontics, oral surgery
and prosthodontics, areas where the presence of
the patient is fundamental for the consolidation
of learning.

The impact of pandemic of covid-19 affected
dental education a lot. The model of dental education
should be innovated to suit different situations,
and novelty intelligent technology should be applied
for future dental education [6]. Dentistry must
strive for closer integration with medicine and the
health care system at all levels, namely education,
patient care and research. Dental schools should
strive to remain contemporary through active
contributions to the community in education,
research, technology transfer, and patient care.
Alternative models of dental education practice
and performance evaluation must be continuously
developed. The plan for the future must balance
idealism, realism and prudence to consider major
scientific, economic and social changes [7].

Al-Azzam et al. [1] found that 7.02% of the
students did not change simple health behaviors,
and 18.43% were not interested in taking the vaccine.
The authors highlight the importance of enacting
new laws for reopening universities, applying high
fines for violators, and obligating students to take
the vaccine since university settings have high levels
of social contact with populations from different
communities and countries [1].

It is important to point out the limitations of
this study. This study was conducted only in one
dental school. Additional multicenter research is
warranted. A correlation between the responses
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about e-learning and preclinical training was not
conducted. The analysis was limited to descriptive
percentages. Concerning closed-ended questions,
only a part of the specialties recognized in Brazil
was listed, limiting the analysis and conclusions.

The dental students reported a high impact of
covid-19 on their dental education [8]. There is no
question that this difficult time will impact dental
profession in significant ways [12]. However, covid-19
pandemic presented unique opportunities to take
disruptive innovation to levels never imagined (or
desired) [3].

Conclusion

Students reported many difficulties during
preclinical classes after e-learning. Pediatric
dentistry was the best-evaluated preclinical practice
after e-learning. The majority of students intend to
enroll in a dental residency program. The main areas
chosen to carry out these courses are dentistry,
endodontics, oral surgery and prosthodontics.
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Supplementary 1

1) How do you rate your theoretical learning in
the virtual environment with remote learning
(e-learning) (synchronous online classes in which
the professor teaches the class at the scheduled
time and live)?

e Excellent

*  Very Good
* Good

e Fair

e Poor

2) Regarding the ability in the preclinical, how do
you rate yourself? Answer by marking the following
alternatives: Excellent (5), Very Good (4), Good (3),
Fair (2), Poor (1).

¢ Dentistry

* Endodontics

* Oral Surgery

* Orthodontics

* Pediatric dentistry

* Stomatology

3) Would your learning be more efficient in an
exclusively face-to-face environment?

* Yes

* No

4) Do you believe that you will finish your training
theoretically qualified?

* Yes

* No

5) What is your ambition to improve your knowledge
and practice?

¢ I will not continue to study

* Immersion course

* Residency Program

* Master’s degree

¢ Doctorate

* Postdoctoral

6) Which specialty(es) do you think will have more
difficulties after graduation? You can choose more
than one alternative.

¢ Dentistry

¢ Endodontics

* Oral Surgery

* Prosthodontics

¢ Orthodontics

* Pediatric dentistry

* Stomatology

7) In which specialty(es) do you at least intend
to specialize? You can choose more than one
alternative.

¢ Dentistry

* Endodontics

* Oral Surgery

* Prosthodontics

*  Orthodontics

¢ Pediatric dentistry

* Stomatology



