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The digitalization of university teaching has been taking place for many years 
and, in addition to traditional teaching formats such as practicals and face-to-
face lectures, more and more e-learning courses have been used in veterinary 
education for several years. In the context of the COVID-19 pandemic, 
universities across Germany had to switch to an ad-hoc, purely digital summer 
semester. This study evaluated the experiences and implementation of the 
digital summer semester 2020 at the University of Veterinary Medicine Hannover 
(TiHo) Foundation from the perspective of the teaching staff. In addition to the 
technical equipment used by lecturers, this survey also focused on the effects 
of the digital semester on teaching and the future practicality of digital teaching 
formats and strategies in veterinary education. Therefore, a questionnaire 
was designed and distributed among lecturers involved in the digital summer 
semester 2020. One hundred and three completed questionnaires were 
evaluated. The results of the evaluation show that teachers see huge potential 
in blended learning as a teaching method in veterinary education. In addition, 
teachers were able to digitize teaching well with the available hardware and 
software. The teaching staff saw difficulties above all in the loss of practical 
training and in the digitalization of practical exercises. Teachers also needed 
significantly more time to plan and implement digital teaching compared to pure 
face-to-face teaching. In summary blended learning offers many advantages, 
such as increased flexibility for students and teaching staff. In order to be able to 
use digital teaching methods and strategies profitably in veterinary education in 
the future, well thought-out didactic concepts and further technical expansion 
of the universities are required. In addition, the digital skills of teaching staff 
should be further trained and promoted.
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1 Introduction

The COVID-19 pandemic spread worldwide at the beginning of 2020 and led to an ad hoc 
changeover of the summer semester from face-to-face to purely digital online teaching 
throughout Germany from mid-March 2020 (1). At the University of Veterinary Medicine 
Hannover, Foundation (TiHo), Hannover, Germany, new learning and communication 
platforms such as Moodle and Microsoft® Teams were introduced and e-learning formats 
already tried and tested in veterinary medicine, such as “virtual patients” in CASUS® (2, 3), 
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talks and lecture recordings, and educational videos (4, 5) as well as 
game-based learning with the Actionbound app (6) were further 
expanded and promoted. However, these could not be  used as 
supplementary additional offerings as before, taking into account the 
requirements of individual teaching formats, but were ad hoc the main 
component of teaching in the digital summer semester 2020 at the 
TiHo. It became apparent that due to the short-term nature of the 
changeover, lecturers initially focused on the simplest and most direct 
1:1 conversion of their lecture material and preferred to use digital 
tools that they had already used beforehand or that were easy to 
implement and required little preparation and planning time (7). 
Especially at the beginning of the summer semester, this led to an 
often purely synchronous or asynchronous teaching concept of the 
lecturers, which was mostly dominated by video conferences, lecture 
recordings and teaching videos (7, 8).

One particular task was the implementation of the comprehensive 
acquisition of practical skills in the training of veterinary students, 
which is regulated in Germany by the Veterinary Licensing Ordinance 
(9) and throughout Europe by Directive 2005/36/EC (10) and is 
further detailed in the European System of Evaluation of Veterinary 
Training (ESEVT) Standard Operating Procedure (SOP) (11). The 
directive and the Veterinary Licensing Ordinance have an impact on 
the entire practical training of veterinary medicine, which includes 
basic subjects such as chemistry and medical physics as well as specific 
veterinary subjects such as basic sciences, clinical sciences, animal 
production and food safety and quality, veterinary public health and 
one health concept.

The aim of this study was to investigate the implementation of 
veterinary teaching in the summer semester 2020 at the University of 
Veterinary Medicine Hannover (TiHo) from the lecturers’ perspective. 
Furthermore, the needs for digital teaching were to be recorded and 
it was to be investigated which digital teaching formats are becoming 
more relevant for modern veterinary teaching and should be used and 
promoted sustainably at the TiHo.

Against this background, the hypothesis that lecturers want to 
retain digital formats in the future was tested.

2 Materials and methods

To evaluate digital teaching in the summer semester 2020, 
lecturers were surveyed using an online questionnaire. This was 
created in LimeSurvey (LimeSurvey GmbH, Hamburg, Germany). 
Before the final implementation, the questionnaire was formally 
checked in terms of content, structure, internal logic, and duration by 
means of a pre-test. For this purpose, the questionnaire was sent in 
advance to 12 selected persons from the Center for E-Learning, 
Didactics and Training Research at the TiHo. After evaluating and 
implementing the results of the pre-test, the questionnaire was then 
adapted and finalized. The link to the questionnaire was sent to the 
TiHo lecturers’ email distribution lists in July 2020. The lecturers had 
a total of four weeks to answer the questionnaire, during which they 
were repeatedly reminded to do so by e-mail.

To collect the data, the questionnaire mainly included closed 
questions with one-best-answer questions as well as a few selected 
questions with multiple-select options. The majority of the questions 
were statements that the teaching staff were asked to rate using a four 
or five-point rating scale, as well as simple yes/no questions. In 

addition, four open-ended free text questions were also included in 
the questionnaire, which were then quantified using a qualitative 
content analysis.

The evaluation was divided into a total of 10 groups of questions, 
the results of which are presented from the following subject areas due 
to their scope:

 • General personal details.
 • Start of the digital semester.
 • Technical requirements.
 • Teaching in the digital semester.
 • Effects of the digital semester on teaching.
 • Outlook and general suggestions.

An excerpt of the questionnaire with the questions evaluated in 
the current publication was included in the Supplementary material. 
Further relevant results from other question groups in the survey will 
be published as part of the dissertation (12).

The descriptive analysis of the data was carried out using the 
spreadsheet program Microsoft® Office Excel 2013 (Microsoft 
Corporation, Redmond, WA, USA). The evaluation of the free text 
questions was carried out using qualitative content analysis. Further 
statistical analyses were carried out using the SAS Enterprise Guide 
Version 7.1 program (SAS Institute Inc., Cary, USA).

The statistical analysis of the data to determine correlations 
between different categorical variables was performed by creating 
contingency tables and an evaluation using Cramer’s V-value. For this 
purpose, the variables to be analyzed were first grouped together. The 
answer option “no response” was not included, so that the number of 
teachers per question may differ from the descriptive evaluation. 
According to Lee (13), the correlation of the variables and thus the 
Cramer’s V value was assessed as insignificant at a value of 0.0–0.1, as 
weak at a value of 0.1–0.2, as moderate at a value of 0.2–0.4, as 
relatively strong at a value of 0.4–0.6, as strong at a value of 0.6–0.8, 
and as very strong at a value of 0.8–1.0.

The entire project was reviewed and approved by the TiHo’s Data 
Protection Officer before final implementation. The participants of the 
survey, which was conducted via LimeSurvey, had to agree to the 
deposited data protection declaration in accordance with Art. 6 | 1 lit. 
e in conjunction with 89 GDPR, § 3 | 1 No. 1 NHG (Lower Saxony 
Higher Education Act) and § 13 NDSG (Lower Saxony Data 
Protection Act) before the questionnaire was carried out. The data 
collected from the questionnaire were evaluated and processed 
anonymously in accordance with the requirements of Art. 6 | 1 lit e, 
89 GDPR in conjunction with § 13 NDSG.

3 Results

All participants are actively involved in teaching at the TiHo as 
academic staff and are summarized throughout the publication as 
lecturers or teaching staff for the sake of simplicity.

3.1 General personal details

In the survey, which was activated for four weeks in the period 
from 07.17.2020–08.14.2020, 174 lecturers of the scientific staff 
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(n = 481) of the TiHo took part in the survey. The questionnaire was 
completed in full by 103 participants; only these results are included 
below. The response rate for the survey was 21.41%.

When asked about gender, 68 respondents (66.02%) stated that 
they were female and 32 respondents (31.07%) were male. A further 
3 participants (2.91%) answered “No answer” to this question. The 
answer option “non-binary” was not selected by any of the teachers.

In terms of the age distribution of lecturers, the 30–39 age 
group was the largest with 42 staff members (40.78%), followed by 
the 50–59 age group, which included 22 lecturers (21.36%). 
Furthermore, at the time of the survey, 19 lecturers (18.45%) were 
in the 40–49 age group and 11 (10.68%) were in the under 30 age 
group. In addition, nine lecturers (8.74%) stated that they were 
aged 60 or over.

When asked about the assignment of the respective subject area, 
42 participants (40.78%) indicated the subject area “Clinical training,” 
32 participants (31.07%) the subject area “Paraclinical training,” 12 
participants (11.65%) the subject area “Intermediary preclinical 
examination course” (Physikum), and six participants (5.83%) the 
subject area “Preliminary preclinical examination course” 
(Vorphysikum). A total of 11 respondents (10.86%) chose the answer 
“No answer.”

A total of 50 participants (48.54%) classified themselves as 
research associates, 22 participants (21.36%) stated that they held the 
position of working group leader, and 14 participants (13.59%) the 
position of institute/clinic director. Seven participants (6.80%) stated 
that they had the status of assistant doctor, five participants (4.85%) 
belonged to the group of private lecturers and one participant (0.97%) 
answered this question with the response “resident” and “other.” Three 
participants (2.91%) chose the option “No response.”

With regard to their active time in teaching, 47 lecturers (45.63%) 
stated that they had been actively involved in teaching for over 
10 years. Furthermore, 35 lecturers (33.98%) chose the answer 
“1–5 years,” 18 lecturers (17.48%) chose the option “6–10 years“, and 
two lecturers (1.94%) chose the answer “< 1 year.” One teacher (0.97%) 
selected the answer “No response.”

A graphical representation of the general personal data is shown 
in Supplementary Figure S1.

3.2 Start of the digital semester

When asked how often teachers used digital courses in their 
teaching at the TiHo before the switch to the digital semester, it 
became clear that teachers at the TiHo had previously mainly used 
electronic teaching materials such as PDF scripts and educational 
films for their teaching. All results of this question are shown in 
Figure 1.

The teachers were asked what proved to be helpful in the initial 
phase of the semester and what caused them difficulties in the initial 
phase of the semester. The results thereof are shown in Figures 2, 3.

A statistical evaluation using a contingency table and Cramer’s 
V-test was used to check whether those involved in individual 
courses had major problems digitizing practical content. This 
statistical evaluation was also carried out for difficulties in 
digitizing theoretical content and then compared with each other 
(Tables 1, 2).

With a Cramer’s V value of 0.31, the correlation between the 
subject area and the difficulty in digitizing practical content (Table 1) 
can be classified as moderate according to Lee (13). A detailed analysis 

FIGURE 1

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “How often did you use the 
following digital courses as part of your teaching activities at the TiHo BEFORE the switch to the digital semester?” (n  =  103).
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FIGURE 3

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “What caused you difficulties 
in the initial phase of the semester? Please give your assessment of the following points.” (n  =  103).

of the results presented in the contingency table (Table 1) shows that 
the percentage row frequencies in all subject areas for the response 
area “Difficulties in digitizing practical content (agree/ mostly agree)” 
were well above 50%. The results of the survey thus show that the 

respondents predominantly had difficulties with the digitization of 
practical content regardless of the subject area. With 19 lecturers 
(61.29%), those involved with teaching the “Paraclinical” course had 
the least difficulties in digitizing practical content.

FIGURE 2

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “What proved to be helpful 
in the initial phase of the semester? (n  =  103).
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With a Cramer’s V value of 0.16, the correlation between the subject 
area and the digitization of theoretical content (Table 2) could only 
be rated as weak according to Lee (13). A detailed analysis of the results 
presented in the contingency table (Table 2) shows that the majority of 
respondents in all subject areas stated that they had little to no difficulty 
in digitizing theoretical content. In comparison with the evaluation of 
the responses by subject area on the difficulties in digitizing practical 
content, however, the values here were clearly more evenly distributed, 
which was also confirmed by the weak Cramer’s V value.

3.3 Technical requirements

Figure 4 shows how often the lecturers used the internet-enabled 
devices notebook/laptop, desktop PC, smartphone or tablet for their 
teaching in the digital semester. Lecturers at the TiHo used notebooks/
laptops most frequently.

Teaching staff were also asked in the “Technical requirements” section 
what additional technical equipment they had available, with multiple 
choices being possible. The results showed that 81 participants (78.64%) 
had a headset, 72 (69.90%) had a printer, 66 (64.08%) had external storage 
media, 60 (58.25%) had a webcam, and 56 participants (54.37%) had 
scanners. In addition, 55 respondents (53.40%) stated that they were able 
to use speakers or integrated loudspeaker systems. A further 46 of the 
teaching staff (44.66%) stated that they had a microphone and 38 (36.89%) 
that they had headphones available. In addition to the options given, seven 
of the teaching staff (6.80%) chose the answer “Other.”

3.4 Teaching in the digital semester

Figure 5 depicts how the lecturers rated various statements on 
teaching in the digital semester.

Concerning the question “Digital teaching currently takes 
place both synchronously in the form of live lectures and live 
question and answer sessions and asynchronously in the form of 
digital learning material, assignments, and learning control units. 
What is the best way for you to teach?” 63 respondents (61.17%), 
the majority of participants, chose the answer “Combination of 
synchronous and asynchronous teaching.” A total of 25 teaching 
staff members (24.27%) stated that they could teach best with 
“Synchronous teaching,” 10 participants (9.71%) chose the answer 
option “Asynchronous teaching”, and a further five respondents 
(5.85%) stated “I do not know.”

Using a contingency table and the Cramer’s V-value, the results of 
the survey of teaching staff members at the TiHo were used to test 
whether there was a correlation between the age or teaching 
experience of the lecturers and the preferred teaching system and how 
strong this correlation was.

The two contingency tables, Tables 3, 4, show the relationship 
between the age of the teaching staff and the preferred format of 
digital teaching, or the teaching experience and the preferred form 
of digital teaching. A Cramer’s V of 0.26 was determined in the 
investigation of the preferred form of digital teaching compared 
with the teaching age, and a Cramer’s V of 0.23 was determined 
in the investigation of teaching experience compared with the 
preferred form of digital teaching. According to Lee (13), the two 
determined Cramer’s V values each showed a moderate correlation 
between the variables investigated. Descriptively, Table 3 shows 
that in the age groups <30 years, 30–39 years, 40–49 years, and 
50–59 years, the combination of synchronous and asynchronous 
teaching was named by a high percentage of respondents as the 
form of teaching with which they were best able to implement 
their teaching. In the 60+ age group, on the other hand, 
synchronous teaching was stated as the preferred form of teaching 
by five lecturers (55.56%) who formed the majority in this group. 

TABLE 1 Contingency table with frequencies of the linked characteristics subject area and problems with the digitization of practical content shown as 
absolute frequencies; row percentages in brackets (n  =  86).

Hardly/no difficulties in 
digitizing practical content 
(hardly/not at all applicable)

Difficulties with the 
digitization of practical 

content (true/mostly true)

Total

Clinical 6 (15%) 34 (85%) 40

Paraclinical 12 (38.71%) 19 (61.29%) 31

Intermediary preclinical examination course (Physikum) 1 (8.33%) 11 (91.67%) 12

Preliminary preclinical examination course (Vorphysikum) 0 (0%) 3 (100%) 3

Total 19 67 86

The values in bold are the highest percentage values in a row.

TABLE 2 Contingency table with frequencies of the linked characteristics subject area and problems with the digitization of theoretical content shown 
as absolute frequencies; row percentages in brackets (n  =  91).

Hardly/no difficulties in 
digitizing theoretical content 
(hardly/not at all applicable)

Difficulties in the digitization 
of theoretical content (true/

mostly true)

Total

Clinical course 28 (66.67%) 14 (33.33%) 42

Paraclinical course 24 (77.42%) 7 (22.58%) 31

Intermediary preclinical examination course (Physikum) 7 (58.33%) 5 (41.67%) 12

Preliminary preclinical examination course (Vorphysikum) 5 (83.33%) 1 (16.67%) 6

Total 64 27 91

The values in bold are the highest percentage values in a row.
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FIGURE 5

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “Please rate the following 
statements.” (n  =  103).

A descriptive analysis in Table 4 shows that teachers with teaching 
experience of 1–5 years, 6–10 years, and > 10 years also preferred 
the combination of synchronous and asynchronous teaching. Only 
in the group of teaching staff with teaching experience of <1 year, 
in which only two respondents were represented, did a descriptive 
evaluation of the contingency table show a different percentage 

majority. In this group, one of two respondents chose the answer 
“synchronous teaching” and one of two respondents chose the 
answer “asynchronous teaching.

Figure  6 shows how often the lecturers used different course 
offerings as part of their teaching at the TiHo during the 
digital semester.

FIGURE 4

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “Please indicate how often 
you use the following internet-enabled devices for teaching in the digital semester.” (n  =  103).
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Figure 7 shows which measures teaching staff believe are helpful 
for students to process digital material promptly.

When asked how the lectures should be recorded, 18 lecturers 
(17.48%) opted for a recording as a whole and 31 lecturers (30.10%) 

for “no answer.” With 54 respondents (52.43%), the majority of 
lecturers opted to record the lectures in chapters.

The 54 lecturers (52.43%) who had opted for the answer “In 
chapters” in the previous question were asked in a follow-up question 

TABLE 3 Contingency table with frequencies of the linked characteristics of lecturers’ age and preferred digital teaching format shown as absolute 
frequencies; row percentages in brackets (n  =  98).

Synchronous 
teaching

Asynchronous 
teaching

Combination of synchronous and 
asynchronous teaching

Total

< 30 years 2 (22.22%) 3 (33.33%) 4 (44.44%) 9

30–39 years 10 (25.64%) 3 (7.69%) 26 (66.67%) 39

40–49 years 2 (10.53%) 2 (10.53%) 15 (78.95%) 19

50–59 years 6 (27.27%) 1 (4.55%) 15 (68.18%) 22

60 + years 5 (55.56%) 1 (1.11%) 3 (3.33%) 9

Total 25 10 63 98

The values in bold are the highest percentage values in a row.

TABLE 4 Contingency table with frequencies of the linked characteristics of lecturers’ teaching experience in years and preferred digital teaching 
format shown as absolute frequencies; row percentages in brackets (n  =  97).

Synchronous 
teaching

Asynchronous 
teaching

Combination of synchronous and 
asynchronous teaching

Total

< 1 year 1 (50%) 1 (50%) 0 (0%) 2

1–5 years 5 (15.63%) 4 (12.50%) 23 (71.88%) 32

6–10 years 4 (25%) 3 (18.75%) 9 (56.25%) 16

> 10 years 15 (31.91%) 2 (4.26%) 30 (63.83%) 47

Total 25 10 62 97

The values in bold are the highest percentage values in a row.

FIGURE 6

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “How often did you use the 
following digital teaching services as part of your teaching activities at the TiHo DURING the digital semester?” (n  =  103).
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FIGURE 7

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “In your opinion, what 
measures help students to process digital material promptly?” (n  =  103).

how long the individual chapters should be. A total of 29 respondents 
(53.70%) opted for a duration of 11–20 min, 11 (20.37%) for 
21–30 min, nine (16.67%) for 0–10 min, and a further three lecturers 
(5.56%) for 31–40 min. One person each (1.85%) chose the answer 
options “41–50 min” and “51–60 min.”

3.5 Effects of the digital semester on 
teaching

When asked whether the changeover to a digital semester 
generally had a negative impact on lecturers, 53 participants (51.46%) 
answered “No,” while 44 lecturers (42.72%) answered in the 
affirmative. A total of six respondents (5.83%) chose “No answer.”

A total of 78 lecturers (75.73%) stated that the effort required for 
teaching digitally was higher compared to conventional face-to-face 
events with teaching materials (e.g., scripts). For 22 participants 
(21.36%) the effort was the same and for two respondents (1.94%) the 
effort was lower. One respondent (0.97%) selected “no answer.”

Figure 8 shows how the lecturers rated various statements on 
learning behavior and the active participation of students in the digital 
semester. Figure 9 shows the lecturers’ responses to statements about 
their flexibility, self-organization, and resilience in the digital semester.

The question “Have you encountered any other challenges this 
semester?” was answered in the negative by 55 lecturers (53.40%), 
while 30 respondents (29.13%) chose the answer option “Yes, namely:” 
and entered other challenges as a free text response. A total of 18 
participants (17.48%) chose the answer “no answer.” A total of 10 
response categories were formed when categorizing the free text 
responses. With seven responses each, the categories “Lack of 
additional equipment” and “High workload” were mentioned most 
frequently as challenges. The organizational effort category was 

mentioned a total of five times. COVID-19 crisis management, 
restrictions in own teaching, childcare, and working at home were 
cited as challenges with three mentions each. Two mentions could 
be  assigned to the category of course planning. In addition, two 
further categories were formed, each with one individual mention.

3.6 Outlook and general suggestions

Figure 10 shows where teachers see a need for improvement with 
regard to digital teaching.

In response to the question “Would you welcome the sustainability 
of the following systems (after COVID-19 pandemic)?,” 60 teachers 
(58.25%) answered “strongly agree,” 27 participants (26.21%) “agree,” 
11 respondents (10.68%) “disagree“, and one person (0.97%) “strongly 
disagree” with regard to the Microsoft® Teams platform. A further 
four participants (3.88%) opted for the “no answer” option. With 
regard to the TiHoMoodle learning management system, 43 lecturers 
(41.75%) answered “strongly agree” with regard to the sustainability 
of the system after the COVID-19 pandemic. A total of 17 participants 
(16.50%) opted for “agree,” eight respondents (7.77%) for “disagree”, 
and four people (3.88%) for “strongly disagree.” A total of 31 teachers 
(30.10%) abstained from this sub-question and chose the answer 
“No answer.”

The teaching staff were asked to rate five different teaching 
methods on a four-point rating scale by indicating which method they 
see the greatest potential for the future. The results of this survey are 
shown in Figure 11.

In addition, three free text questions were formulated at the end 
of the questionnaire, which could be answered optionally and were 
evaluated by means of a categorization of the answers. A total of 37 
teachers (35.92%) responded to the first of these three questions 
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“What did you particularly like in this digital semester?” A total of 
nine categories were identified when evaluating the responses. With 
15 responses, the category of cohesion/willingness/support/
motivation was mentioned most frequently. With 14 mentions, 
lecturers also liked the use of new systems in the digital semester. 

The category of increased flexibility also received 14 mentions. Of 
these 14 responses, seven referred to the flexibility and repetition 
provided by the digital teaching material for students. A total of 11 
responses each could be assigned to the category implementation 
of digital teaching. Lecturers also liked the positive feedback from 

FIGURE 8

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “Please evaluate the 
following statements on the learning behavior and active participation of students in the digital semester.” (n  =  103).

FIGURE 9

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “Please rate the following 
statements about your flexibility | self-organization | resilience in the digital semester.” (n  =  103).
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students, which was mentioned in 10 statements. A total of eight 
responses could be assigned to the category of positive effects of 
digital teaching. Two of these referred to system reflection and 
breaking old patterns of behavior. Six responses could be assigned 

to technical support from the information and data processing 
service and e-learning advice. Two responses each fell into the 
categories of communication. A further category was formed from 
a single response.

FIGURE 11

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “Which teaching method do 
you see the greatest potential in the future?” (n  =  103); *Combination of classroom teaching and online units; **Combination of initial preparation of 
learning content (e.g., watching lecture recordings), and subsequent discussion of questions.

FIGURE 10

Online survey of teaching staff at the University of Veterinary Medicine Hannover, Foundation. Responses to the question: “Where do you see room for 
improvement with regard to digital teaching?” (n  =  103).
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A total of 32 lecturers (31.07%) responded to the optional question 
“Do you have any suggestions for improving digital teaching?” The 
evaluation of the statements resulted in a division into five categories. 
With 14 responses, technical equipment was the most frequently 
mentioned suggestion for improvement. In particular, the technical 
equipment of employees stood out with a total of seven mentions in this 
category. A total of 11 mentions could be assigned to the category of 
promoting and expanding digital teaching systems. Of these, lecturers 
requested a sustainable training program for lecturers in four statements 
and better instructions in three statements. The suggestion for 
improvement of better communication and organization of teaching 
was also mentioned 11 times. Of these, the lecturers explicitly 
mentioned better planning of the semester in four statements. Four 
mentions fell into the category of strengthening participation processes. 
In addition, there was one further category with a single mention.

Finally, the responses of the 33 lecturers (32.04%) to the question 
“What technology/software did you miss for teaching digital courses 
in the summer semester 2020?” were divided into six different 
categories. With a total of 26 mentions, the category of technical 
equipment was mentioned, which the lecturers missed for the 
implementation of their digital courses. Of these, two mentions 
related to technical equipment when working from home. Eight 
statements fell into the category of other tools, which included apps, 
software, learning boxes as well as other video conference systems and 
online offerings. In a total of six responses, teaching staff missed the 
stability of existing systems. A further two responses could be assigned 
to the category of earlier introduction of new systems. The evaluation 
of the responses also revealed a further category with one mention.

4 Discussion

The fully completed questionnaires already provide a good insight 
into the experiences of lecturers at the TiHo with regard to the 
changeover to an exclusively digital summer semester 2020, although 
only 103 (59.10%) of the 174 completed questionnaires were fully 
completed. The response rate for fully completed questionnaires was 
therefore 21.41%. However, it should be  noted that the e-mail 
distribution list also included people who were not actively involved 
in teaching and were therefore not addressed by the survey. As some 
studies have shown, long questionnaires often lead to an increased 
dropout rate (14, 15). The high dropout rate of 71 questionnaires 
(40.80%) can be attributed, among other things, to the relatively long 
completion time of approx. 40 min, especially in a time that was 
already challenging due to the COVID-19 pandemic. Our research 
revealed that there are only a limited number of publications currently 
available in the field of veterinary medicine and medical education 
that examine the perspectives of teaching staff at universities during 
the pandemic, so this study fills a gap in the field of veterinary medicine.

The rapid transformation of media didactics due to the ad hoc 
switch to a purely digital summer semester 2020 not only posed new 
challenges for the information technology and e-learning facilities of 
the universities and demanded increased support, but also revealed 
itself in the difficulty of suddenly procuring software, hardware, and 
licenses to a sufficient extent (8). In this context, the survey of TiHo 
lecturers showed that a good technical infrastructure had already been 
established before the pandemic and that, as a result of funding from 
third-party projects such as KELDAT (16), eCULT+ (17), and 
FERTHIK (18), there was a solid knowledge of e-learning and a 

willingness to use digital learning technology in teaching. Digital 
teaching materials were also existing and in use at many other 
veterinary educational institutions before the pandemic (19). A clear 
majority of lecturers at the TiHo stated in the survey that they were 
able to digitize their teaching content with the existing hardware and 
software, which was confirmed by the teaching evaluation of the 
following winter semester 2020/2021 and summer semester 2021 (20).

The area of technical equipment was rated by many lecturers 
(73.78%) as being in need of improvement. The surveys of teaching 
staff, support staff, and university management in the studies by Bosse 
et al. and Hense and Goertz (21, 22) showed a similar picture of the 
technical infrastructure. From a didactic point of view, there is a 
particular need for optimization in the area of additional technical 
equipment, such as a webcam, which only about half (58.25%) of the 
lecturers at the TiHo had in order to establish successful social 
communication between lecturers and students in synchronous but 
also asynchronous online teaching, according to Kerres (23). With 
regard to equipping lecturers with webcams and headsets, however, 
an improvement was already noted at the TiHo in the follow-up 
survey (20). However, it should be noted that the number of completed 
questionnaires was significantly lower in the follow-up survey (87) 
and the comparison therefore only shows a trend.

In addition to possibilities for successful social communication in 
digital teaching, the study by Kerres, 2022 also reveals many other 
strategies for how teachers can optimize both synchronous and 
asynchronous digital teaching, as the predominantly face-to-face teaching 
that has been used to date cannot be converted 1:1 to digital teaching (23). 
Motivating and stimulating students as well as selecting and using the 
right digital tools are particularly important in asynchronous teaching. 
The fact that there is a need for further training in this field was also 
expressed by 78.64% of participants in this survey, with a desire for 
training opportunities for online teaching, as well as by 70.11% of 
respondents in the following study by Naundorf (23). The studies by 
Bosse et al. and Hense and Goertz also showed an increased need among 
teachers for further development measures, such as information materials, 
instructions, and workshops at the beginning of the COVID-19 
pandemic. Another study in the field of medical education also showed 
that teaching staff stated that they had deficits in the comprehensive use 
of digital teaching methods during the COVID-19 pandemic (24). These 
deficits could be reduced through further development measures and 
training opportunities, thus further optimizing digital teaching.

Students at the TiHo also expressed the wish that teaching staff 
should receive more training in the use of digital learning technologies 
(25). The teaching of digital skills is therefore being promoted at the 
TiHo and integrated into the didactic qualification measures for 
teaching staff as set out in the document ESEVT SOP 2023 (11).

In contrast to the experiences of lecturers at other universities, 
65.05% of lecturers at the TiHo stated that they had a very good or good 
opportunity to receive feedback from students in the synchronous 
courses, and in 10 free text responses, the feedback was also rated as 
positive overall. Despite this predominantly positive assessment of the 
lecturers with regard to the feedback, the lecturers (37.86%) evaluated 
the participation of the students in the digital courses as no more active 
than previously in the face-to-face courses. The follow-up survey at the 
TiHo in the subsequent hybrid semesters showed an almost identical 
picture of the evaluation of active participation from students in 
synchronous courses compared to face-to-face courses (36.78%) (20). 
Other studies revealed a rather controversial experience in this regard 
among lecturers who cited the lack of interactivity and the difficulty of 
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implementing the dynamics that develop in lectures in digital teaching 
as a challenge (8). However, even though the feedback from the students 
was evaluated as positive by the lecturers, the results of the survey clearly 
showed that the lecturers at the TiHo still missed direct contact with the 
students. This was not only consistent with the results from the 
follow-up survey (20), but also with the experiences of lecturers in other 
studies (7, 8, 26).

The crisis situation of the pandemic created high pressure to act and 
the expectation to find pragmatic solutions quickly, so that many 
lecturers at the beginning of the semester mainly used teaching methods 
they were already used to (7). As can be seen in Figure 6, lecturers at the 
TiHo preferred to use synchronous live events via Microsoft® Teams 
(51.46%) and upload PDF documents to platforms (48.55%), followed 
by lecture recordings (39.80%), and 15 other formats. The conditions at 
the beginning of summer semester 2020 were far from ideal due to the 
ad hoc changeover and cannot be compared with the regular conception 
and planning processes for implementing digital teaching formats (27). 
Didactic planning for digital teaching was requested by all heads of 
institutes at the TiHo at the beginning of the pandemic. This planning 
was reviewed and adapted as necessary, which contributed to the fact 
that lecturers proved to be increasingly willing to try out new digital tools 
and teaching formats as the semester progressed. This can be  seen 
especially clearly in a comparison of the use of teaching formats before 
the pandemic (Figure 1) and during the digital summer semester 2020 
(Figure  4). While 10.68% of lecturers used lecture recordings very 
frequently or frequently for their teaching before the pandemic, this 
figure increased to 39.8% during the digital semester. Educational videos 
were only used very frequently or frequently for teaching by 13.59% of 
lecturers before COVID-19 pandemic, while in the digital semester, 
37.87% of lecturers used educational videos for practical exercises and 
26.30% used them very frequently or frequently for theoretical content. 
A similar picture can be seen in the use of interactive learning cases and 
additional digital material (e.g., e-books). In addition, newly introduced 
digital offerings such as synchronous live events (51.46%) and podcasts 
(10.68%) were also used very frequently to frequently by lecturers for 
their teaching. A total of 71.84% of lecturers at the TiHo even stated that 
they had largely reorganized their teaching.

In contrast, the survey of the following two hybrid semesters 
showed that lecturers at the TiHo still preferred to use synchronous 
live events (67.82%) for their teaching, but that the use of asynchronous 
formats [e.g., instructional videos for practical content (34.49%) and 
instructional videos on theoretical content (17.24%)], with the 
exception of assignments with digital delivery (45.98%), was used 
considerably less (20). These results are in contrast to the preferred 
teaching system of a combination of synchronous and asynchronous 
teaching, which was clearly preferred by teachers at the TiHo in both 
surveys and should be an indication for further training opportunities, 
as the use of asynchronous formats in teaching has certainly proven 
to be successful, as confirmed by the study by Gomez et al., among 
others (28). In Naundorf ’s study (23), the majority of lecturers 
(64.37%) also stated that they had completely reorganized their 
teaching. This shows that teaching at the TiHo is also still in a 
discovery phase with regard to the most suitable digital teaching 
methods for the various subjects.

In the search for the best digital teaching formats for the respective 
forms of teaching, it became clear that practical content in particular, 
such as laboratory courses, dissection courses, exercises on animals, and 
practicals, were difficult to implement in purely digital form, even if these 

were possible in small groups and under strict hygiene requirements at 
the TiHo toward the end of the summer semester 2020. This was 
consistently evident in all subject areas (Tables 1, 2) and is also largely 
consistent with the results of the follow-up study, although the teaching 
of practical content during the pandemic was rated as slightly less 
difficult (20), as even more practical exercises were possible again. A 
further study also showed that the teaching of clinical skills in presence 
was resumed as quickly as possible at many other veterinary training 
centers under the appropriate hygiene and protection regulations (29). 
So not only the experience of teaching staff at the TiHo, but also other 
studies have shown the indispensability of university classroom teaching 
in practical training (7, 8, 24). There should be a change in thinking and 
a new appreciation of teaching time for the practical training of students 
in the future. Blended learning as a combination of various digital and 
analog teaching formats as well as the flipped classroom as a special 
implementation of blended learning can support the preparation and 
follow-up of practical courses to make optimal and efficient use of the 
time in attendance for learning practical skills (30–32). However, it is not 
only important to know the theory of these methods, but also to be able 
to implement them. For example, an international study in which 
veterinary teaching staff from the USA, UK, and Australia were surveyed 
showed that 95% of teaching staff were aware of the flipped classroom 
method, while 64% of them actively implemented this method in their 
teaching (33). It is important to recognize that the creation and 
implementation of sustainable didactic concepts, especially for digital 
asynchronous teaching, requires time for planning and further training, 
which should be allocated to teaching staff.

This increased time requirement for digital teaching was also 
reflected in the responses from lecturers at the TiHo. The results of the 
survey (75.73%), like other studies, showed that the effort required for 
digital teaching is considerably higher compared to the usual face-to-
face courses (7, 8). On the positive side, it should be mentioned that 
in the follow-up survey at the TiHo, significantly fewer lecturers 
perceived the effort required for digital teaching as higher (44.83%) 
and significantly more lecturers even perceived the effort as lower 
(12.64%) (20), which can be explained by the essential advantage of 
the reusability of digital material. However, even though lecturers 
perceived the effort required for digital teaching to be lower in the two 
subsequent semesters (23), the initially increased workload for 
lecturers can be explained primarily by the ad hoc switching to purely 
digital teaching at the beginning of the summer semester 2020. In 
addition, the COVID-19 pandemic also brought further challenges, 
such as parallel work in the clinic or teaching, which were also 
restricted and made more difficult by the pandemic (34).

The participants rated blended learning as the teaching method 
with the greatest potential for the future. This conclusion is also clear 
from the 61.17% of teaching staff at the TiHo who stated that they were 
best able to teach with a combination of synchronous and asynchronous 
teaching. The result differed in the follow-up survey at the TiHo. It 
showed that although slightly more participants rated blended learning 
as the teaching method with the greatest potential for future teaching, 
only 50.57% of lecturers still stated that they were best able to teach 
with a mixture of synchronous and asynchronous teaching compared 
to the survey on the two subsequent hybrid semesters at the TiHo (20). 
Furthermore, other studies came to the conclusion that university 
teaching staff see the greatest potential for the future in blended 
learning (7, 21, 22). Blended learning has many advantages compared 
to pure face-to-face teaching, not only due to its flexibility in terms of 
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time and space, but also because it enables good interaction between 
lecturers and learners in asynchronous scenarios and it can reach a 
large number of students without requiring more teaching resources 
(35). Furthermore, it has been shown to increase student engagement, 
personal responsibility, and satisfaction (28, 36). In addition, digital 
resources are persistent and therefore easy to use over longer periods 
of time (30). Some studies have also shown that blended learning with 
a mixture of digital and face-to-face teaching not only has a positive 
effect on motivation (28, 37), but also on learning success (38) and 
students’ academic results (28, 39).

When using Cramer’s V to test whether there was a correlation 
between the age or teaching experience of the teachers and the 
preferred teaching system and how strong this correlation can 
be classified as, the two Cramer’s V values determined, according to 
Lee (13), showed a moderate correlation between the variables 
examined. While all age groups from <30 to 50–59 as well as teachers 
with teaching experience of 1–5 years, 6–10 years, and > 10 years 
named the combination of synchronous and asynchronous teaching 
as their preferred form of teaching, the majority of the 60+ age group 
named synchronous teaching. However, it should be noted in both 
tables (Tables 3, 4) that both the groups of teachers by age and by 
teaching experience were very small and the descriptive evaluations 
of the contingency tables should not be generalized.

Although the study at the TiHo clearly shows that lecturers see the 
enforced digital semester as an opportunity to further develop digital 
teaching, 64.08% of lecturers also stated that they would be happy if 
studies were to take place again in the same format as before the 
COVID-19 pandemic. This discrepancy is also evident in other 
surveys and can be explained, among other things, by the increased 
effort required to create digital teaching and the restrictions in 
communication, but also by the fact that digital teaching at universities 
is still in the consolidation phase and the extent to which digital 
teaching strategies can be established in the long term still needs to 
be determined (8, 26, 34, 40).

The results of the study show that the TiHo already had a good 
technical infrastructure at the beginning of the COVID-19 pandemic, 
but that there is an increased need for additional technical equipment 
such as webcams and headsets. In the 2020 summer semester, TiHo 
teaching staff mainly used digital formats that they were already used 
to, such as synchronous live events, PDF documents and lecture 
recordings. TiHo teaching staff saw a major difficulty in the digital 
implementation of practical veterinary training for students. The 
study also displayed that the creation of digital teaching requires 
more time compared to face-to-face teaching and that teachers have 
an increased need for training and further education on digital 
teaching. However, the teaching staff at the TiHo were able to digitize 
their teaching well with the resources available to them and see great 
potential for future veterinary training, especially in the “blended 
learning” teaching format. Furthermore, the results of the study are 
limited by the high dropout rate of 40.80%.

In summary, and with a view to veterinary education, there is a 
need for well thought-out didactic concepts and good practice 
examples that should be  provided to teaching staff in order to 
accelerate the digital transformation process at veterinary educational 
institutions and to prevent a 100% reverting to traditional teaching 
formats. At the same time, as this study also shows, there is also a need 

for support in the form of training courses for teaching staff to 
strengthen their digital skills.
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SUPPLEMENTARY DATA SHEET 1

Excerpt from the online questionnaire about the digital summer semester 
020 for lecturers and teaching staff at the University of Veterinary Medicine 
Hannover, Foundation with the questions evaluated in the article.

SUPPLEMENTARY FIGURE 1

Online survey of teaching staff at the University of Veterinary Medicine 
Hannover, Foundation. Graphical representation of the general personal data 
(n = 103).
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