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Abstract
Background The coronavirus disease (COVID-19) pandemic has accelerated digital transformation in dental 
education, resulting in a shift from face-to-face teaching to online learning. While online learning could be a common 
strategy in various fields, the challenge for dental education is that it depends on the requirements of clinical 
experience to achieve competence in performing the dental treatment. This cross-sectional study aimed to analyse 
students’ and lecturers’ perceptions towards online learning after five semesters of experience using a questionnaire 
survey.

Methods Since the spring term of 2020, the theoretical part of the curriculum has been conducted in the form of 
online learning using a combination of synchronous and asynchronous formats. In the following semesters, more 
theoretical content was shifted back from online learning to face-to-face courses. Preclinical and clinical students 
enrolled in the dental curriculum during the spring term 2022 semester and all lecturers with at least one year 
of teaching experience in face-to-face and online learning formats were asked to fill out an online questionnaire 
regarding the aspects of handling, didactic benefit, motivation, and overall assessment.

Results Students and lecturers rated the implementation of online learning as mostly positive, but pointed out that 
established ‘face-to-face’ learning could not be replaced. Moreover, the students reported personal benefits in terms 
of daily planning. Lecturers also benefitted as their experience increased in online teaching. For future curriculum, 
students demanded 49.5% (25.1) ((mean (standard deviation) of theoretical part in terms of online learning), while 
lecturers demanded only 34.1% (24.1).

Conclusions Despite having no prior need for online learning, students and lecturers showed a positive perspective 
on online learning which should be considered in the implementation and planning of future dental education. 
However, in terms of practical training, it cannot replace face-to-face education in dentistry.
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Background
Until the spring term 2020, ‘distance learning’ in terms of 
‘online learning’ was sporadically used for imparting den-
tal education in most countries [1]. However, the global 
coronavirus disease 2019 (COVID-19) pandemic due to 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) forced lecturers at dental schools to reorganise 
educational format from ‘face-to-face’ teaching to online 
learning [2, 3]. Therefore, the COVID-19 pandemic pro-
vided the chance to accelerate digital transformation in 
dental education [4, 5].

While online learning could be a commonly adopted 
strategy in various fields, the challenge for dental edu-
cation is that it depends on the requirements of clinical 
experience to achieve competence in performing den-
tal treatment [6]. Patient contact is essential for dental 
education, especially in clinical semesters and clinical 
courses ensure that students master dental procedures. 
Skills cannot be acquired without patient contact [7]. 
This is also underlined by other findings indicating a lack 
of technical skills among students learning solely through 
online formats [7, 8]. This also means training in practical 
skills on manikins in preclinical education is mandatory 
[8, 9]. As a result, it is widely accepted that only theo-
retical learning content in dental education is suitable for 
digital teaching formats.

The lack of online learning opportunities cannot be 
ascribed to a lack of willingness towards a digital mind-
set among lecturers in dentistry. In the last decade, 
digitalisation in dental care has rapidly developed with 
improvements in hardware and software components 
[10]. Therefore, the dental curriculum has already been 
extended to digital dentistry, such as computer-aided 
design/computer-aided manufacturing (CAD/CAM) or 
3D printing [11, 12]. However, digitalisation in dental 
education focused on practical training rather than theo-
retical learning content, which was principally imparted 
via face-to-face lectures. It can be hypothesised that 
without the COVID-19 pandemic, there was simply no 
need to transfer face-to-face lectures to digital learning 
formats. Online learning was not prescribed in dental 
education regulations in Germany. Meanwhile, this fact 
was altered in the new Dental Licensure Act, which offi-
cially became a force in the fall term of 2020. Currently, 
for the first time in history, dental education allows and 
claims digital learning formats as a supplement to face-
to-face learning in Germany.

To achieve the highest possible educational success, 
new teaching concepts must be accepted by all partici-
pants [13]. Therefore, students’ and lecturers’ perceptions 

at the dental school of the Justus Liebig University Gies-
sen (JLU, Germany) were evaluated after one semester 
of online learning at the end of the spring term of 2020 
[9]. The results were predominantly positive in both 
groups, postulating an amount of online learning among 
the students of 53.2% (24.9) (mean (standard deviation)) 
and lecturers of 38.6% (21.5) beyond the COVID-19 
pandemic.

Even though students and lecturers gained their first 
experience in online learning, the first wave of enthu-
siasm in the context of perpetuating dental education 
in spring term 2020 [9] might distort the perception of 
online learning. Although students considered online 
learning as a good option during the COVID-19 pan-
demic, they also felt that they were unprepared for the 
practical part of the curriculum with only online learning 
[9], demonstrating the importance of face-to-face teach-
ing in dental education in the preclinical and clinical cur-
ricula. Furthermore, in the last two years, an increasing 
number of students have reported a lack of education 
due to distance learning. Therefore, it must be discussed 
whether online learning should be pursued without a 
valid reason if students do not feel adequately prepared 
to practice as dentists.

Despite these obstacles, online learning has also been 
shown to offer certain advantages in content delivery and 
in aspects of quality of life that allow more flexibility in 
daily planning and time management [14, 15].

Given the prevalence of practice-based teaching in 
dental education, there are concerns about the effec-
tiveness and quality of online learning compared to 
established face-to-face teaching. Even in the absence of 
COVID-19, data on student and lecturer perceptions of 
online learning in dental education are scarce. Most stud-
ies only focused on one group at one point in time and 
did not critically question the fact that the implementa-
tion of online learning was a result of an emergency situ-
ation [16].

To the best of our knowledge, no study has investigated 
in a follow-up setting how the students’ and lecturers’ 
perceptions of online learning changed over time. The 
findings are essential for the development of future cur-
ricula to conduct contemporary, beneficial dental educa-
tion while imparting knowledge.

Therefore, this cross-sectional study aimed to analyse 
students’ and lecturers’ perceptions towards online learn-
ing after a five-semester experience. Two online ques-
tionnaires (one for the students and one for the lecturers) 
were used.

Keywords Dentistry, Dental education, Online learning, Dental students, Dental lecturers, Questionnaires, COVID-19, 
Coronavirus, Curriculum development
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Methods
Teaching method
Due to the COVID-19 pandemic preclinical (1st to 6th 
semester) and clinical (7th to 10th semester) students, as 
well as lecturers, used synchronous formats such as live 
online courses via an online videoconferencing system 
(Webex Meetings, Cisco Systems, Düsseldorf, Germany) 
and asynchronous formats such as recorded lectures and 
seminars deposited on online platforms for self-study of 
the JLU university (Knowledge-Based Medical Education 
(k-MED) and Stud.IP). Furthermore, a combination of 
synchronous and asynchronous formats (e.g. lectures and 
scripts on online platforms and ‘consultation hours’ for 
students’ questions) was offered. All online courses were 
led by lecturers, except for students presentations in the 
clinical semesters in the framework of patient case-based 
seminars.

In addition, technical checks were provided to familia-
rise students and lecturers with digital teaching systems. 
In the following semesters, an increasing amount of theo-
retical content was transferred back from online learning 
to face-to-face, so that all students could evaluate both 
online and face-to-face formats.

Online survey
In cooperation with the Teaching Evaluation Service 
Centre of the JLU, two online questionnaires (one for stu-
dents and one for lecturers) from 2020 [9] were adjusted 
and provided via the online survey tool LimeSurvey 
(Hamburg, Germany) (supplementary information). The 
survey contained evaluative statements on handling (the 
way students or lecturers dealt with online learning), 
didactic benefits (the way students or lecturers indented 
online learning as helpful regarding dental education), 
and motivation (the way students or lecturers were 
enthusiastic about online learning). Furthermore, partici-
pants were asked to state what made their daily lives eas-
ier and to make recommendations for personal benefits 
in the development of future curricula. Finally, questions 
regarding demographics were asked. The lecturers were 
additionally asked for their increased expertise in digital 
teaching formats.

A five-point Likert scale [17] was used in which all 
study participants could mark their responses as ‘agree 
or disagree’. Each question was open to non-response. 
The survey was evaluated anonymously and conducted in 
accordance with the ethical standards of the Institutional 
Review Board and local ethics committee of the JLU (Ref. 
No. 84/20).

Preclinical and clinical students participating in the 
dental curriculum of the JLU university in spring term 
2022 (n = 291) and all lecturers (n = 56) with at least one 
year of teaching experience in face-to-face and online 
learning formats were invited via e-mail to participate in 

this study on 23 August 2022. Two reminders were sent 
after two and six weeks. The survey was closed on 17 
October 2022. Only fully completed questionnaires were 
considered for the data evaluation.

Statistical analyses were performed using SPSS Sta-
tistics (version 28, IBM, Armonk, NY, USA). The dis-
tribution of the responses is presented as the mean and 
standard deviation. In addition to descriptive statistics, 
some aspects were further analysed, defining a level of 
significance of p < .05. First, differences between the study 
group and the basic group regarding gender and semes-
ter distribution were investigated using the chi-square 
test. Differences between asynchronous and synchronous 
online formats concerning the frequency of participation 
were statistically analysed using a sign test. The correla-
tion between the following responses: ‘camera switched 
off during synchronous online learning’ and ‘I do not feel 
comfortable participating in online learning formats’ was 
further investigated using the Mann–Whitney test, and 
the correlation between ‘technical device’ and ‘reason 
for usage’ was analysed using the chi-squared test with 
Fisher’s exact test. The correlation between ‘preferred 
learning format’ and ‘teaching (face-to-face vs. online 
learning)’ as well as ‘preferred learning format’ and ‘easi-
ness to learn with online learning’ were examined sepa-
rately for students with and without patient contact 
using the Mann–Whitney test. Furthermore, a t-test was 
applied to analyse data regarding the amount of online 
learning in the future curriculum. Spearman’s correlation 
was applied to investigate the influence of teaching expe-
rience in lecturers’ group regarding the amount of online 
learning and the items in Tables 1, and pairwise compari-
sons were conducted using the Mann-Whitney test to 
analyse the suitability of the course type for future online 
learning between students and lecturers.

Results
Study group
A total of 174 students (105 women, 53 men, 1 inter/
divers, 15 no answer) participated on this survey, with 
it being distributed to 95 students in preclinical educa-
tion without patient contact (1st to 6th semester, mean 
age 24.4 ± 3.3 years) and 64 students in clinical educa-
tion with patient contact (7th to 10th semester, mean 
age 25.8 ± 3.2 years). Fifteen students could not be classi-
fied into the preclinical or clinical curriculum due to the 
absence of answers in the questionnaire. Furthermore, 
40 lecturers (19 women, 17 men, 4 no answer; teaching 
experience median 10 years, confidence interval 9.5–18.5 
years) completed the survey. This represented a response 
rate of 59.8% for students and 71.4% for lecturers.

Within the lecturer group, no statistically significant 
differences between participants and basic groups with 
regard to gender were found (chi-squared test, p = .907), 
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whereas fewer male students than females participated 
in this survey compared to the basic group (chi-squared 
test, p = .021). The semester distribution of the study 
group was representative of that of the basic group (chi-
squared test, p = .948).

Handling
The majority of lecturers stated that they conducted digi-
tal teaching formats such as synchronous online learning 
(n = 18), followed by a combination of synchronous and 
asynchronous formats (n = 8), and asynchronous online 
learning (n = 6), while information on eight lecturers was 
missing. Most students stated that they participated in 
both formats (synchronous and asynchronous) com-
pletely or in the majority of events (79.3% and 85.6%), no 
significant difference between the two formats regarding 
the frequency of participation could be detected (sign 
test, p = .546).

The majority of students stated they had a trouble-
free workplace (88.5%) and adequate equipment (90.2%) 
with a stable Internet connection (90.8%) to participate 
in online learning. While 72.5% of all lecturers con-
ducted online teaching from their workplace with LAN 
(n = 23), 97.1% of all students reported participating in 
online learning from home with WLAN (n = 158). Most 
students reported participating in online learning alone, 
and only one-third switched on their video cameras dur-
ing synchronous online formats. However, no significant 
correlation between the two categories, ‘camera switched 
off during synchronous online learning’ and ‘I do not feel 
comfortable participating to online learning formats’ 
could be detected (Mann–Whitney test, p = .171).

The most used devices for online learning in the stu-
dent group were laptops, followed by tablets, desktop 
computers, and smartphones, while lecturers mainly 
used their desktop computers or laptops, defining this 
as the most suitable device. Only one lecturer used the 
tablet. Table  1 displays the correlation between tech-
nical devices and the reason for usage. In the lecturer 
group, no statistically significant difference was observed 

(chi-squared test with Fisher’s exact test, p = .562); stu-
dents exhibited a level of significance (chi-squared test 
with Fisher’s exact test, p = .010). The smartphone is con-
spicuous, which, despite the fact that it does not appear 
to be suitable, was used by four students.

Students with and without patient contact were asked 
about their preferred learning format (Table  2). In gen-
eral, all formats were answered by at least 30% of both 
groups. However, more students of preclinical semes-
ters (those without patient contact) stated to learn on 
screen rather by practicing and more likely by themselves 
instead of together with other students. In contrast, more 
clinical students with patient contact preferred learning 
by practicing with other students. A significant correla-
tion between ‘preferred learning format’ and ‘teaching 
(face-to-face vs. online learning)’ was found only in stu-
dents without patient contact for the following items: ‘on 
screen’, ‘by practicing’, and ‘with other students together’ 
(Table 2; Mann–Whitney test). In contrast, regarding the 
correlation between ‘preferred learning format’ and ‘easi-
ness to learn with online learning’ in both groups, the 
significance of some items was archived (Table 2; Mann–
Whitney test).

Remarkably, neither students nor lecturers found it dif-
ficult to follow or create online learning content. The lec-
turers rated the aspects of concentration, tiredness, and 
daily planning differently. While students claimed that 
online instruction allowed them to focus better, this was 
not the case for lecturers. However, lecturers disagreed 
with getting tired of digital teaching, whereas students 
did. When asked about daily scheduling, the majority of 
the students indicated that they were able to plan their 
daily routine better as a result of online teaching, this was 
less true for the lecturers.

Table 3 displays the perceptions of the students and lec-
turers regarding the handling of online learning in detail.

Didactic benefit and motivation
In general, the perceptions of students and lecturers dif-
fer regarding the didactic benefits of online learning. 

Table 1 Correlation between technical device and reason for usage classified to students’ and lecturer’s group
Group Technical Device Why did you choose this device? [N]

I find it most 
suitable.

It was just 
available.

It was the only device 
with camera and 
microphone.

I don’t know. Total

Students Laptop 98 14 10 2 124

Tablet 25 4 2 0 31

Desktop computer 10 0 2 0 12

Smartphone 0 2 2 0 4

Lecturers Laptop 9 3 4 0 16

Tablet 1 0 0 0 1

Desktop computer 12 5 1 0 18

Smartphone 0 0 0 0 0
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While students, regardless of patient contact, assessed 
the didactic benefit of online learning mostly as positive, 
lecturers reported a decrease in the quality and quantity 
of knowledge among students due to online teaching. 
Even though online teaching is a component of modern 
education, lecturers prefer face-to-face instruction when 
it comes to preparing students for practical courses. 
Furthermore, in terms of acceptance of online learning, 
lecturers indicated that they would prefer face-to-face 
learning to online learning, whereas students clearly 
preferred online teaching. However, both students and 
lecturers agreed that online learning formats were use-
ful not only in the context of the COVID-19 pandemic 
but should also be used in the dental curriculum in the 
future. In the case of motivation, the opinion towards 
online learning was very balanced between students and 

lecturers with a positive attitude. Detailed information 
regarding perceptions of didactic benefits is displayed in 
Table 4.

A high level of agreement was found between students 
and lecturers regarding the aspects of better feasibil-
ity, easier interaction in terms of the ability to ask ques-
tions and receive tips from lecturers, as well as less stress. 
However, students without patients showed a somewhat 
lower agreement. Nevertheless, the students stated that 
they enjoyed online learning more than the lecturers did. 
The lecturers were of a different opinion on this point; 
moreover, fewer tips from lecturers and queries were 
possible (Table  5). A significant correlation between 
‘teaching experience’ within the lecturers’ group and the 
items in Table 5 could not be identified (Spearman’s cor-
relation, p > .05).

Table 3 Comparison of students’ and lecturers perceptions regarding the handling of online learning
Students without 
patient contact

Students with 
patient contact

Item descriptions Lecturers

M (SD) N M (SD) N M (SD) N
4.0 (0.94) 94 3.67 (1.05) 63 I found it difficult to follow the teaching content/ I found it difficult to create digital 

teaching formats.
4.53 (0.72) 32

n.a. n.a. n.a. n.a. The preparation effort is higher compared to face-to-face teaching. 3.27 (1.28) 33

2.95 (1.37) 84 3.35 (1.27) 62 In the context of online learning, I dare to ask questions more often than face-to-face./ 
In the context of online learning, students are more likely to dare to ask questions than 
in face-to-face teaching.

2.72 (1.09) 36

2.35 (1.06) 93 2.27 (1.04) 63 I had the opportunity to actively contribute to the teaching (e.g. questions or similar). n.a. n.a.

2.09 (1.07) 94 2.33 (1.15) 63 I can follow the course content with concentration/ I can concentrate better on my 
teaching.

2.72 (1.14) 32

2.68 (0.95) 94 2.65 (0.99) 63 I get tired of the digital teaching formats on the screen. 3.27 (1.38) 33

1.45 (0.78) 94 1.61 (0.76) 61 The digital implementation of the teaching allows me to plan my daily routine well./ 
The digital implementation of the teaching allows me to plan my daily routine well.

2.65 (1.25) 34

M = mean, SD = standard deviation, N = number of valid answers. Type of answer: 1 = strongly agree, 5 = strongly disagree)

Table 4 Comparison of students’ and lecturers’ perception regarding the didactic benefit and motivation of online learning
Students 
without patient 
contact

Students with 
patient contact 

Item description Lecturers

M (SD) N M (SD) N M (SD) N
2.21 (1.22) 47 2.95 (1.27) 60 The quality and quantity of knowledge has remained unchanged among students during 

online learning (compared to solely face-to-face teaching).
3.58 (1.23) 36

2.57 (1.19) 82 2.61 (1.19) 62 By participating on the online learning, I feel well prepared for the practical part of education./
Preparing students for the practical courses works well with online learning formats.

3.11 (1.22) 37

1.99 (0.98) 90 1.98 (0.97) 64 The theoretical teaching content is easy to learn with online learning./ The theoretical teach-
ing content is easy to teach with online learning.

2.38 (0.98) 37

3.09 (1.34) 89 3.17 (1.38) 64 In generally, I prefer face-to-face rather than online learning. 2.12 (0.84) 34

1.88 (1.07) 90 1.83 (0.97) 64 I think online learning formats belong to modern teaching in dentistry. 1.87 (0.78) 38

2.15 (0.97) 95 2.29 (1.07) 63 The use of new digital teaching methods (e.g. online teaching) motivates me to learn./ The 
use of new digital teaching methods (e.g. online teaching) motivates me to teach.

2.4 (1.0) 35

3.96 (1.08) 89 3.63 (1.26) 63 I do not feel comfortable participating to online learning formats because I miss the com-
munication in person with the lecturers./ I do not feel comfortable teaching online learning 
formats because I miss the communication in person with students.

3.03 (1.45) 33

4.02 (1.18) 87 4.00 (1.22) 63 In the context of the COVID-19 pandemic, online learning formats were useful, but beyond 
the pandemic, they should not find further application in dental curriculum.

3.82 (1.27) 38

n.a. n.a. n.a. n.a. I perceived the students to be disciplined and attentive during the digital teaching formats. 2.84 (1.27) 31
M = mean, SD = standard deviation, N = number of valid answers. Type of answer: 1 = strongly agree, 5 = strongly disagree
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Increase in expertise
Even if the COVID-19 pandemic had not occurred, 75% 
of the lecturers stated that they would have dealt with 
the topic of ‘digital teaching formats’ to the same extent 
(n = 16) or not in that intensity (n = 14). Only 17.5% 
reported that they would have ’not at all’ focused on 
online learning without COVID-19. Regarding the atti-
tude towards the topic of online learning formats and the 
motivation to implement online learning formats, a posi-
tive change was observed.

In terms of competency growth in online teaching 
compared to before the COVID-19 pandemic (before the 
spring term of 2020) and after five semesters with online 
learning formats, there was an obvious increase in exper-
tise among lecturers. Regarding knowledge about online 
learning formats, a clear increase was also observed, and 
the implementation of synchronous and asynchronous 
online learning courses was indicated as significantly 
improved (Fig. 1).

Prospects for future curriculum beyond COVID-19 
pandemic
Most students stated that a combination of synchronous 
and asynchronous formats (n = 93) would be suitable 
for future dental curricula, followed by asynchronous 
(n = 43) and synchronous (n = 21) formats, whereas 12 
students preferred face-to-face teaching. Lectures also 
see a combination of synchronous and asynchronous for-
mats (n = 17) as valuable but are followed by synchronous 
(n = 14) and asynchronous (n = 6) formats. Three lectur-
ers did not recommend maintaining online teaching. The 
answers of five students were missing.

Regarding the optimal amount of online learning on 
theoretical teaching, students demanded with 49.5% 
(mean) (standard deviation: 25.1) a significantly higher 
percentage of online learning compared to lecturers 
34.1% (standard deviation: 24.1) (t-test, p = .01). How-
ever, no significant difference was observed between the 
students with and without patient contact regarding the 
optimal amount of online learning (t-test, p = .775). A sig-
nificant correlation within the lecturers’ group between 

Table 5 Comparison of descriptive statistics of students’ and lecturers perceptions regarding the overall assessment of online learning 
versus face-to-face learning
Students without
patient contact

Students with 
patient contact

Item description Lecturers

M (SD) N M (SD) N M (SD) N
2.91 (0.99) 92 2.62 (0.73) 63 Online learning

Follow-up effort/ Preparation effort
2.25 (0.91) 32

2.11 (0.81) 92 2.54 (0.74) 63 Face-to-face learning
Follow-up effort/ Preparation effort

2.59 (0.74) 34

2.10 (0.71) 92 2.38 (0.83) 63 Online learning
Knowledge transfer

2.54 (0.82) 35

2.51 (0.83) 93 2.25 (0.78) 64 Face-to-face learning
Knowledge transfer

2.00 (0.68) 36

2.52 (1.02) 92 2.58 (1.01) 64 Online learning
Opportunities to ask questions

2.82 (0.87) 34

2.22 (1.06) 94 1.83 (0.87) 64 Face-to-face learning
Opportunities to ask questions

1.59 (0.73) 37

2.60 (0.89) 88 2.76 (0.98) 63 Online learning
Number of tips from lecturer

2.76 (0.96) 34

2.52 (1.04) 91 2.08 (0.88) 61 Face-to-face learning
Number of tips from lecturer

1.86 (0.88) 35

2.43 (0.95) 92 2.55 (1.13) 64 Online learning
Fun factor

2.88 (1.17) 33

2.39 (1.03) 93 2.16 (0.83) 62 Face-to-face learning
Fun factor

1.74 (0.75) 34

3.82 (1.02) 93 3.65 (1.10) 63 Online learning
Stress during the course

3.47 (0.83) 34

2.43 (1.04) 95 3.10 (0.98) 61 Face-to-face learning
Stress during the course

3.19 (1.09) 36

2.99 (1.01) 86 3.11 (1.06) 62 Online learning
Threshold of interaction

2.71 (1.06) 34

3.17 (1.10) 87 3.40 (1.06) 62 Face-to-face learning
Threshold of interaction

3.53 (1.40) 36

M = mean, SD = standard deviation, N = number of valid answers (total: N=).Type of answer: 1 = very high, 5 = very low
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‘teaching experience’ and the ‘amount of online learning’ 
could not be identified (Spearman’s correlation, p = .380).

In contrast to the amount of online learning, students 
and lecturers agreed on the suitability of course type for 
future online learning. Both rated lectures as the most 
suitable teaching format, followed by case presenta-
tions, seminars, and demonstrations. However, educa-
tion with a practical aspect and patients were considered 
unsuitable for online learning (Fig.  2). A significant dif-
ference was only observed between students and lectur-
ers regarding the item ‘lecture’ (Mann–Whitney test, 
p < .001).

Discussion
Dental education has changed dramatically in the wake 
of the COVID-19 pandemic worldwide [18, 19]. Online 
formats have been rapidly and innovatively used to sup-
port teaching and learning, which was previously non 
existent in dental education in Germany because patient 
education requires hands-on practice, and the dental cur-
riculum was designed in its original format as a full-time, 
face-to-face format [20]. The availability of online teach-
ing in education has significantly increased [21, 22]. The 
COVID-19 pandemic has resulted in a paradigm shift in 
dental education and future clinical provision [23]. All 
lecturers and students had to adapt to the new concept 
because of the emergency situation.

In general, lecturers have a positive attitude towards 
the increased use of online teaching. Although over 60% 

of lecturers at our dental school had no experience with 
online teaching before the COVID-19 pandemic, they 
adapted quickly to online learning, as already observed 
[24], and the knowledge gained regarding the implemen-
tation of online learning was very high. As described in 
previous studies, the lecturers interviewed wanted to 
continue teaching online even after the pandemic [9]. It 
was noticeable that with regard to the equipment they 
used to participate in the online course, the students 
mainly did not use their smartphones, although it can be 
assumed that they would always have had this at hand, 
instead of laptops, tablets, or desktop computers. This 
shows that they were mostly well equipped to participate 
in the online course.

The data show that students prefer online teaching in 
dental education more than lecturers, which is in line 
with other authors [25, 26]. Moreover, students in pre-
clinical semesters without patient contact were more 
likely to learn on screen, whereas more students in clini-
cal programs with patient contact preferred to learn by 
practicing with other students. One explanation for this 
could be that preclinical semesters, due to their lack 
of know-how of patient contact teaching and missing 
related teaching together, may not have experienced this 
learning as positive. However, it can be discussed if stu-
dent led seminars or journal clubs might increase the 
attractiveness of online courses within clinical students 
due to the possibility to actively participate on the lesson 
design.

Fig. 1 Self-evaluation of change in the expertise of lecturers before and after five semesters of experience in online learning implemented into the dental 
curriculum
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The results of this study clearly highlight how univer-
sity dental education has changed since the pandemic. 
There is a new work-life reality. On the one hand, this 
educational change has several advantages. Students’ 
emphasize these in terms of improved work-life bal-
ance. Students may feel less stressed as a result of their 
improved ability to plan daily schedules because of online 
learning. Because our findings show that only one student 
attended online instruction away from home, this most 
likely fits better into their daily schedule. Presumably, 
online learning has implications for daily routine, which 
students indicated was easier with respect to online 
teaching. This better time flexibility for students has 
already been described in another study [24]. Generally, 
clinical dental work outside of teaching does not occur at 
home. Therefore, many lecturers have been affiliated with 
dental clinics. This constraint could be suspected as the 
reason why only four lecturers reported teaching from 
home. This was already indicated by a prior investigation 
in 2020, which showed a large proportion (62.9%) of lec-
turers conducted lectures from dental clinics [9].

However, the new integrated online approach may 
have negative implications for students’ and lectur-
ers’ well-being. For example, it has to be discussed that 
the increasing number of online sessions can lead to 

increased stress, e-mails, and the demand for ‘con-
stant presence’ may cause problems. Spending hours in 
front of electronic devices can affect mental health [27]. 
However, there are significant challenges that must be 
addressed if online teaching in dental education is to be 
effective and beneficial to both students and lecturers. 
However, the positively evaluated aspects of online learn-
ing, such as increased student motivation, easier partici-
pation, and reduced time commitment, can be used to 
improve future dental curricula.

The future of dental education is uncertain after the 
end of the pandemic, but new opportunities for online 
teaching pose a challenge because decision-making for 
future teaching and learning may be evaluated differently 
than it was before the pandemic [28]. More than 75% of 
the lecturers stated that they would not have dealt with 
online teaching to the same extent without the COVID-
19 pandemic, and 17.5% stated that they would not have 
dealt with the topic of online learning at all without the 
COVID-19 pandemic situation. Furthermore, in terms of 
attitudes and motivation to use online learning formats, 
as well as the increase in competence in online teaching 
compared to before the COVID-19 pandemic (before 
the spring term of 2020), there was a distinct increase 
in competence among lecturers. The importance of 

Fig. 2 Suitability of different teaching formats evaluated by students and lecturers for future online learning in the dental curriculum
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practical training was again emphasised. It should also 
be pointed out here that physical training through men-
tal training can bring about similar improvements in fine 
practical skills as practical training [29, 30], underlining 
mental training should also play a role in dental educa-
tion and should also be considered in future teaching 
with regard to practical skills development. However, 
more preclinical semester students reported learning 
alone than with other students and online, as mentioned 
above. Clinical students with patients, on the other hand, 
preferred learning by practicing together with other stu-
dents, which underlines the need for practical education. 
Dental schools cannot extensively adopt online teaching 
practices This aspect is also highlighted in other studies 
as a disadvantage of online teaching [31–33].

A limitation of this study is that the data collection was 
completed within seven weeks and queried for a five-
semester period. This may have influenced our results. 
In particular, a retrospective survey of this long period 
may not be as accurate. Therefore, when interpreting 
these results, one should be aware that this was a ret-
rospective study. Due to the single center design of this 
study, it should be considered that the results cannot be 
representative for all universities, especially for univer-
sities already using online teaching in education before 
COVID-19. Thus, further multicenter study investigating 
these aspects would be desirable.

As expected, the response rate resulted in a smaller 
sample size compared with a prior study by 2020[9]. 
However, as the survey was anonymous, we were unable 
to identify those who did not respond.

With regard to future curriculum development, almost 
all students consider a combination of synchronous and 
asynchronous formats to be useful, similar to the major-
ity of lecturers. In this context, students would like to see 
a higher proportion of online learning than lecturers, 
which could be due to their improved daily routine. The 
fact that lecturers teach from dental clinics does not rep-
resent an advantage for them in their daily routines.

While lectures are considered best suited for online 
teaching by both students and lecturers, it is evident that 
online teaching cannot replace practical training, which 
underlines the importance of practical training in dental 
teaching in the future.

Conclusions
The COVID-19 pandemic has transformed the dental 
education field. The data of this study confirm the results 
of a study conducted in 2020[9], which indicates that 
online learning was not only a good solution to dental 
education during the pandemic, but was requested by 
students and lecturers even without an ‘emergency situa-
tion’. We concluded that both dental students and lectur-
ers are ready to support online learning. In this regard, 

the combination of face-to-face and online courses seems 
to be a future trend in dental education, as practical 
courses in dental education should continue to be based 
on face-to-face formats. Therefore, in terms of plan-
ning a future dental curriculum, it is important to think 
thoroughly about which activities can take advantage of 
digital tools. Thus, it can be concluded that despite the 
enormous acceptance of online teaching by students and 
lecturers, traditional practical dental education should 
remain a cornerstone of dental education.
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