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Abstract

Background: Students of veterinary medicine should achieve basic professional competences required to practise
their profession. A main focus of veterinary education is on developing clinical skills.
The present study used the guidelines of the “Day-One Skills” list of European Association of Establishments for
Veterinary Education (EAEVE) to create an online questionnaire for assessing the skills acquired by students at the
University of Veterinary Medicine Hannover (TiHo). The theoretical and practical veterinary knowledge levels of the
students and postgraduates are determined and compared.

Results: In two batches, 607 people responded (response batch 1, 23.78%; response batch 2, 23.83%). From 49
defined skills, 28 are actually practised during training at the university and 21 activities are known only theoretically.
Furthermore, the students showed great willingness to use simulators and models in a clinical skills lab.

Conclusions: The results of this survey highlight that the opening of a clinical skills lab at the University of Veterinary
Medicine Hannover and its incorporation into the study programme are ideal tools to promote practical competences
and foster the motivation to learn.
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Background
The acquisition of competences is a fundamental object-
ive in the study of veterinary medicine and an essential
component of the Bologna process. Competence-oriented
teaching, learning and testing are important aspects of this
reform [1].
During their education students should attain all com-

petences necessary for their future careers. Competences
form the basis to formulate educational standards and
constitute the important learnable cognitive capabilities
and skills [2]. Essential skills comprise not only theoret-
ical knowledge and professional attitude, but also acqui-
sition of clinical skills [3].
Clinical skills labs can transmit clinical skills in a realis-

tic environment. Learning on simulation models combines
theory and practice. Previously acquired knowledge can
* Correspondence: ta.roesch@web.de
1University of Veterinary Medicine Hannover, Competence Centre for
e-Learning, Didactics and Education Research in Veterinary Medicine,
Hannover, Germany
Full list of author information is available at the end of the article

© 2014 Rösch et al.; licensee BioMed Central.
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
Dedication waiver (http://creativecommons.or
unless otherwise stated.
be exercised in a hands-on course. The students are able
to deepen and retain their knowledge [4].
Clinical skills labs provide innovative learning and test-

ing methods and are implemented almost everywhere in
human medicine. As early as the 1970s, medical univer-
sities in Maastricht (Netherlands [5]) and in Illinois (the
United States of America [6]) introduced clinical skills
labs. Since that time, clinical skills labs have been in-
creasingly prevalent, both in human and in veterinary
medicine, nationally and internationally. Of the 37 med-
ical schools in Germany, 34 have a clinical skills lab [7].
This demonstrates the importance and high acceptance
of these facilities. By the use of clinical skills labs, it is
possible to include simulation in medical education, and
to “establish it as a teaching platform between theory
and bedside” [8].
Internationally, some veterinary faculties have established

clinical skills lab concepts already [9,10]. At present in
Germany the University of Veterinary Medicine Hannover
has an independent, central Clinical Skills Lab (CSL) [3].
This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,

mailto:ta.roesch@web.de
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


Table 1 Personal data (n = 607)

Distribution Gender Age

First Batch 87.8% female 18-47 years

2nd Semester n=89 12.2% male

4th Semester n=84 Av. 25.08 years

6th Semester n=94

8th Semester n=66

10th Semester n=82

Completed degree n=131

Second Batch n=61 86.7% female 18-32 years

1st Semester 13.3% male

Av. 21.25 years
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At the University of Veterinary Medicine Hannover
Students of all semesters can use the CSL both with
supervision and on their own. Clinical skills can be in-
troduced to the students already at the first semester to
foster motivation and to maintain it over the whole
study period. Especially for gaining clinical skills, oppor-
tunities to practise repeatedly are indispensable. For eth-
ical reasons, repeated exercises on living animals are
often not possible [11]. The clinical skills lab therefore
offers students the opportunity for intensive practical
training, while maintaining an ethical stance regarding
treatment of animals.
The European Association of Establishments for Veterinary

Education (EAEVE) defined in its “Day-One Skills” list
clinical skills that graduates of veterinary medicine at
day one after finishing their studies should know and
should be able to perform [12]. This survey documents
the skill acquisition of students as compared to these
guidelines.
Evaluation and analysis of results examines the follow-

ing hypotheses:

1. At the start, students possess very little knowledge
about veterinary skills, but increase their knowledge
during university’s education.

2. The graduates are able to perform essential practical
skills and consider themselves as self-competent.

3. The students at the University of Veterinary Medicine
Hannover want more hands-on experience. A clinical
skills lab can facilitate more practical training.

Methods
Before opening the clinical skills lab a questionnaire about
clinical skills was developed to determine and compare
the theoretical and practical veterinary knowledge levels
of the students and doctoral candidates.
Based on the EAEVE “Day-One Skills” 49 clinical skills

were defined. They are summarized under the following
topics (for the exact wording, see Additional file 1 to
SOP, EAEVE):

– General clinical skills
– Emergency treatment
– First-aid measures
– Nutritional status
– Laboratory
– Diagnosis
– Animal diseases
– Certificates
– Treatment
– Surgery, anaesthesia
– Euthanasia
– Section, ante-mortem inspection
– Contamination
An online questionnaire consisting of queries about per-
sonal data (gender, age and semester, Table 1), and skills-
related questions was created.
Half a year before opening the clinical skills lab, all

students registered for summer semester 2012 at University
of Veterinary Medicine Hannover (n = 2296) received a link
to the questionnaire via e-mail. For this first batch students
of the second to tenth semesters and postgraduates
(designated in the questionnaire as “completed degree”)
were queried.
The same questionnaire was sent shortly before the

beginning of the winter semester 2012/2013 to the second
batch of students of the new first semester (n = 256) to
assess their state of knowledge prior to beginning their
studies.
The questionnaire was open for two months, and the

link was sent to the students several times as a reminder.
The study was conducted according to the ethical rules of
the University. The officer of data protection Prof. Dr.
Bernd Schröder and the doctoral committee of the
university gave their consent to the proposed project. All
data obtained were processed and evaluated anonymously
and in accordance with the EU Directive 95/46/EC.

Question I: Please rate the following clinical skills
Response options:

1. I do not know this skill.
2. I know the theory of this skill.
3. I have seen this skill practised.
4. This skill was shown and explained to me by a

veterinarian.
5. I have performed this skill myself under the

supervision of a veterinarian.
6. I have performed this skill without supervision.
7. I am able to perform this procedure independently.

The participants should assess their knowledge about
the mentioned clinical skills.



Rösch et al. BMC Veterinary Research  (2014) 10:969 Page 3 of 10
Therefor these response options were choose, so
that it was possible to make a differentiation between
lake of knowledge, knowledge, performance and
mastery.
For further evaluation the answers to this question

were put into two categories:

Category A: Answers 1–4. Skill unknown or observed
in practice
Category B: Answers 5–7. Skill performed personally

Based on this classification this question was evaluated
according to the following groupings:
Grouping a) which skills students are able to perform

after graduating?
To demonstrate how skills are attained from theoret-

ical knowledge up to independent performance the fol-
lowing classification was made. The skills were assigned
to the grouping a) if the answers of students in semesters
1–4 were over 50% in Category A, the answers of students
in semesters 6–8 were in Category A or B, and the an-
swers of students in semester 10 and of those with com-
pleted degree were over 45% in Category B.
With this classification the development from the

knowledge to the ability to perform the clinical skill can
be expressed. In the preclinical semesters (1st to 4th)
most of the students (over 50%) did not know the skills
or observed it in practice. In semester six to eight the
students learned more about the skills and a few of them
also performed them on their own. Based on this, the
answers of the students at 6th and 8th semester were also
in Category A or Category B, a percentage could not be
mentioned. Most of the students of the 10th semester and
those with degree (over 45%) had performed the skills
personally.
Grouping b) which skills do most students of all semesters

know only in theory or by observing?
The skills were assigned to this grouping if over 50%

of the answers of all respondents were assigned to
Category A.
Grouping c) Which skills were marked as unknown by

most of the students?
Skills were assigned to this criterion if the majority of

answers for each semester were response 1.

Question II: How did you get to know this skill?
Response options:

1. I do not know it.
2. It was explained to me.
3. I have observed or done it on an animal.
4. I have observed or done it on a simulator.
5. I have observed or done it on an animal and on a

simulator.
Question III: Would you like to practise these skills on a
simulator?
Response options: Yes or No
Question IV: Which simulators and models would you like
to have in the clinical skills lab?
Free text answer
Survey data were initially captured using SurveyMonkey®.

The personal data and free-text responses were evaluated
using the spreadsheet program Microsoft® Office Excel
2010 (Microsoft Corporation, California, USA).
The distributions of characteristics were assessed by the

chi-squared homogeneity test procedure FREQ, using the
statistics program SAS® (Version 9.3, SAS Institute
GmbH, Germany). Because of the textual characteristic of
the responses this test was selected to generate percentage
distributions.
Results
At the summer semester of 2012 546 people answered
the survey (response rate 23.78%).
The survey among first-year students in the winter se-

mester 2012/2013 gleaned 61 completed questionnaires
(response rate 23.83%).
Table 1 shows the evaluation of the personal data.
Question I
Twenty-eight skills were assigned to grouping a). Five rep-
resentative skills were shown in Figure 1 See Additional
file 2 for the remaining diagrams.
The remaining 21 skills appropriated grouping b). Five

representative diagrams are shown in Figure 2, the
remaining skills are displayed in Additional file 2.
Five skills received remarkably high percentages of

response choice 1. These skills that most students marked
as unknown, determined from Question I were assigned to
the grouping c), and are shown in Figure 3.
Question II: How did you get to know this skill?
The analysis of this survey showed that at beginning of
study most skills are not known by the students. During
the study of veterinary medicine the skills are explained,
or the students observed the performance or performed
it by themselves on an animal.
Few students have already seen or performed obstetrics

or skin and intestinal suture exercises on a simulator.
Some students reported seeing or performing the

following procedures on an animal or a simulator: restraint;
clinical examination; taking, storing, and transporting
samples, obstetrics; rectal examination; injection techniques
and skin suture practice.



Figure 1 Five representative skills for grouping a) Question I: “Please rate the following clinical skills”. Category A: Answers 1–4. Skill
unknown or observed in practice. Category B: Answers 5–7. Skill performed personally.
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Question III: Would you like to practice these skills on a
simulator?
First semester students indicated that they would like to
practice every skill on a simulator.
Higher semester students indicated that they would

like to practice most skills on simulators. Opinions were
divided on the following skills (yes: no).

– Restraint (54.7%:45.3%)
– Assessment of nutritional status (55%:45%)
– Explanation of treatment (59.1%:40.9%)
– Sterilisation of instruments (58.7%:41.3%)
– Responding to feelings, maintaining security

(52.3%:47.7%)
– Carcass disposal (53.6%:46.4%)
Question IV: Which simulators and models would you like
to have in the skills lab?
In total, 45 skills were named. In Figure 4 skills with ten
or more recommendations are listed. Most frequent
wishes by the students were suture techniques, rectal
examination, surgery and injection techniques.
First semester students wished practice opportunities
for those clinical skills that are neglected for their later
practical occupation
The students of higher semesters and graduates expressed

a desire for surgical exercises to reinforce the lessons in
the curriculum.
In addition some respondents (14/ 206) voiced misgivings

about the simulators. These students would prefer practise
on living animals and were afraid of that the introduction
of simulators could displace training on animals.
Discussion
The aim of this study was to determine the level of
knowledge of practical clinical skills of students and
postgraduates.
Therefore an online questionnaire was used. It is consid-

ered comparable to the traditional survey methods in
productiveness and validity [13]. The anonymity of the
respondents is a main advantage of a survey on internet.
Because of this the respondents are often more honest
[14]. Also, in contrast to a personal inquiry, the inter-
viewer cannot influence the respondent.



Figure 2 Five representative skills for grouping b) Question I: “Please rate the following clinical skills”. Category A: Answers 1–4. Skill
unknown or observed in practice. Category B: Answers 5–7. Skill performed personally.
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The return rate of the surveys could be determined
because all enrolled students and postgraduates could be
reached through their semesters’ batch e-mails. The return
rate is similar to that of comparable studies [15] and with
about 24% within the range of 5-30% expected for written
surveys [16]. The study can be considered representative
because of the high number of participants and broad
survey of all semester groups.
The 49 skills on the questionnaire were derived from the

guidelines of the “Day-One Skills List” of EAEVE.
Graduates of veterinary medical studies could master the
techniques and can perform the procedures, which are
mentioned in the list [12]. In Germany the veterinary
licensing regulations (so called TAppV) specify transmis-
sion of practical skills for future autonomous, independent
professional practice as a goal of veterinary education [17].
The results show that of these 49 skills, 28 are intensely

practised during the course of study and are mastered,
while 21 are known only in theory or from observation.
Six skills were marked as not known by some respon-

dents up to and including some in the tenth semester
(bandaging techniques, issuing veterinary certificates, in-
strument sterilisation, intubation, euthanasia and carcass
disposal). This result is in contradiction to the curriculum
and the content of the lectures and exercises. Bandages,
sterilisation of surgical instruments, intubation and
euthanasia are topics in the curriculum that are either
demonstrated or practised in instruction sessions. These
topics should be known to most students, at least in
theory and through the extramural internships that start
after the fifth half-year of study [18].
The purpose of carrying out one study [19] was to find

out whether veterinary education meets legal standards.
The present results make transparent the “definite
discrepancy between what a graduate at the end of an
education should by law be able to do, and what he
realistically in practice can do” [19]. The cause of the
discrepancy has been thought to be the theoretical
emphasis in training, the high number of students and
the lack of opportunity to transfer theoretical knowledge
into practice.
In Germany veterinarians are not satisfied with the

practical competence of their assistants and judge that
the teaching of practical clinical skills during studies
should be improved [19,20]. As occurred with veterinary
students, many students from medical schools also rate
themselves as insufficiently trained in history taking,
clinical examinations and diagnostics [21].
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Figure 3 Five skills for grouping c) Question I: “Please rate the following clinical skills”. The most students marked these skills as unknown.
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Learning centres like clinical skills labs offer the possi-
bility to counter this situation by offering a place to train
practical competences and create practice opportunities
within the curriculum.
The study of veterinary medicine is a scientific study pro-

viding the basis for practice as a professional veterinarian
[22]. During their education, students are trained compre-
hensively in theoretical knowledge and veterinary skills and
prepared for their future profession. Because of the discrep-
ancy of the number of students and the actual number of
patients respectively diseases seen in clinics and because of
ethical considerations exercises to acquire practical skills
using live animals are limited and not accessible to every
student. Current graduates of veterinary medicine studies
have excellent theoretical knowledge and know about the
current practical clinical skills. As the results clearly illus-
trate, however, there is need for more practice performing
the procedures. Changes in the Veterinary Licensing
Regulations (from TAppO [23] to TAppV [17]) recognise
this, so that veterinary education was expanded to include
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more practical and competence oriented areas [24]. Besides
the necessary knowledge and professional attitude, students
should also become familiar with practical skills [25]. It is
likely that students and graduates gain some of the skills
required in extramural practical works and particularly in
their practical year [24], as well as during their beginning
employment as assistants.
In focusing on a more practice oriented education, princi-

ples of “constructive alignment” [26] should be observed.
The curriculum should be designed according to which
learning outcomes and professional competences are to be
transmitted and which methods are appropriate to test
them [27]. Teaching methods must be chosen in a way that
the results of the learning and skills acquisition process
cover the desired outcomes. Following constructive align-
ment principles can promote learning of deep knowledge
and is effective [28-30]. The tests, as well, should be ori-
ented to these learning outcomes [31]. Because university
students are especially susceptible to the “assessment drives
learning” effect, they focus their learning process strongly
on tests [32].
Teaching and learning in a clinical skills lab make it

possible to use the principles of constructive alignment,
particularly focusing more on the students and their
personal learning strategies.
To make the students aware that the CSL is an important

and mandatory part of teaching, experts recommend to use
the clinical skills lab also for exams [20]. With the introduc-
tion of an objective structured clinical examination (OSCE),
practical clinical skills can be validly and effectively tested
[33-36]. Moreover, the effectiveness of the skills lab
trainings can be investigated and proven with it [37,35].
Interestingly, the results showed that some students in

the first semester rank significantly better than students in
higher semesters. In one survey [38], similar results were
found in a self-assessment of their communication skills by
students of veterinary medicine. Another investigation [39]
documented that especially those students whose accom-
plishments are weaker overestimate their skills. By contrast,
students with good grades usually assess themselves worse.
Generally, veterinary students are considered very confident
in their self-assessment of their skills [40].
The survey took place before the beginning of the semes-

ter, so that some respondents had little experience about
what to expect and what a university education requires,
and are highly motivated. In the first year of pre-clinical
[41] study of veterinary medicine, there is much theory and
less animal contact. Motivation drops because of theoretical
preclinical subjects [42].
A skills lab accessible for all semesters gives students the

option to gain clinical skills starting in the first semester.
This option can maintain the strong motivation present at
the start of university, strengthen self-confidence, and im-
prove self-assessment. Such voluntary exercises in addition
to the required studies are generally accepted enthusiastic-
ally by students. Utilization of the facility and equipment
by students from Medical schools is excellent [43-45].
The effectiveness of skills lab training and its high level of

acceptance among students have been tested and proven in
numerous studies [46-49] and are further supported by the
present study.
Simulators are increasingly well received in veterinary

medical education, since the number of patients for teach-
ing purposes is limited and the models present standard-
ized repeatable procedures at any hour and as frequently as
desired [50-53]. Thus, simulators can contribute to graduat-
ing more confident, competent veterinarians [54].
Evaluation showed that the respondents still have very

little experience in the use of simulators. One explan-
ation for this is that the survey took place before the
opening of the skills lab at the University of Veterinary
Medicine Hannover. So far simulators have been used
sporadically circumferential facilities. Another reason
could be the little amount of commercially available
veterinary simulators, in comparison to the availability in
human medicine. Such simulators have to be developed
and built in veterinary medicine first, as it has previously
happened [53].
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The willingness and desire to practise and demonstrate
practical clinical skills on simulators exist among the
students and are very high. In almost all cases, all respon-
dents indicated that they would like to train on models.
There were only six skills where opinions were divided.
On one hand, the respondents certainly find it more rea-
sonable to learn about coercive measures and assessment
of nutritional status with live animals, since here, animal
reactions and interactions are particularly important.
On the other hand, the communicative nature of the

skills (counselling, talking with patient owners) should be
mentioned. Properly simulation patients (SP) were not
known [55].
Precisely in communication skills such as bringing bad

news or dealing with difficult patient owners, the students
feel insufficiently trained and prepared [56]. The ideal
setting to learn and practise these skills is in a skills lab
with simulated patient owners.
The results on desired models showed that most of the

simulators which the students wanted are already present
in the skills lab or at least are in planning [57]. In the
evaluations, there were some critical remarks about the
simulators and the clinical skills lab. Some students would
prefer, instead of simulators, more practice on living
animals, since they see a danger that the CSL puts training
on animals in the background. A survey conducted among
students and faculty of the university before the opening
of the skills lab found similar results [20].
However, practising on living animals is regarded as an

intervention to the animal and is controversial [58].
Increase in animal population and using more live animals
are therefore ethically not accepted. Because of animal wel-
fare considerations, alternatives to animal experimentation
are increasingly sought for veterinary teaching [59-62]. Use
of simulators and the introduction of skills lab training offer
the perfect solution. Studies [63-65] demonstrate the com-
plexity of existing models and the ways to use them, so that
certainly simulators can replace training on living beings or
prepare students well for them.
In summary, the hypotheses formulated earlier can be

discussed as follows: At the start of their studies, students
possess very little knowledge about veterinary skills, but
gain good knowledge during their education for a large
proportion of these skills. However, the results also
showed that they can acquire not all of the required skills
during their studies. Graduates assess their competence
within limits. There were very few skills which a majority
of students stated that they had mastered. This study
showed that the acquisition of practical skills in veterinary
medicine could be improved. The new Clinical Skills Lab
has great potential and could enhance the quality of edu-
cation. It not only offers the possibility to create the new
practical exercise opportunities for students, but can also
thereby help students towards realistic self-assessment.
The data from this inventory provide important infor-
mation for building up and establishing skills lab concepts
in veterinary medicine. Further investigations are needed
to clarify the status in other countries and/ or during
curriculum development. On the basis of this survey, a
longitudinal study could be conducted to advance and
adapt the development of clinical skills labs and their
integration into veterinary teaching.

Conclusions
The results of this survey demonstrate that in veterinary
education, the transmission of practical skills should be
improved and include more communication and practical
professional skills.
To implement uniform educational standards, as in

human medicine, a competency-based learning target set
for practical skills should be developed and the scope of
this training reflected in the curriculum. A clinical skills
lab provides a good opportunity to develop and establish
standardized practical teaching. In addition, it offers the
option of practising repeatedly specific skills tailored to
personal preferences or the desired career.
Opening a clinical skills lab at University of Veterinary

Medicine Hannover and the opportunity to incorporate
it into the veterinary education are steps towards foster-
ing practical skills and maintaining the motivation to
learn.

Additional files

Additional file 1: List of the requested clinical skills in the exact
wording. This file contains the exact wording of the requested 49 clinical
skills, which were used for the study according to the “DAY-ONE SKILLS” list of
the EAEVE (European Association of Establishments for Veterinary Education).

Additional file 2: Remaining diagrams. This file contains the remaining
diagrams from Question I: Please rate the following clinical skills for the
grouping a) and grouping b).

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
TR, ES, AT and JPE made substantial contributions to conception and
design of the study. TR acquired, analyzed and interpreted the data. TR, ES,
AT and JPE had been involved in drafting the manuscript and revising it
critically for important intellectual content. MF and MD had given final
approval of the version to be published. All authors read and approved the
final manuscript.

Authors’ information
Dr. med. vet. Tanja Rösch is an assistant at the Competence Centre for
e-Learning, Didactics and Educational Research in Veterinary Medicine at the
University of Veterinary Medicine Hannover, Germany.
Dr. med. vet. Elisabeth Schaper is a researcher at the Competence Centre
for e-Learning, Didactics and Education Research in Veterinary Medicine at
the University of Veterinary Medicine Hannover, Germany.
Prof. Dr. med. vet. Andrea Tipold is Vice President for Teaching and
Professor for Neurology at the Small Animal Clinic of the University of
Veterinary Medicine Hannover, Germany.

http://www.biomedcentral.com/content/supplementary/s12917-014-0302-8-s1.docx
http://www.biomedcentral.com/content/supplementary/s12917-014-0302-8-s2.docx


Rösch et al. BMC Veterinary Research  (2014) 10:969 Page 9 of 10
Prof. Dr. med. Martin Fischer is an internist and endocrinologist, Master of
Medical Education (MME), Dean of Students for Clinical Studies in Human
Medicine, Faculty Representative for Testing, Evaluation, Faculty Development,
e-Learning and Media, Chair for Didactics and Education Research in Medicine at
the University Hospital of Ludwig Maximilian University, Munich, Germany.
Marc Dilly, PhD is the Veterinary Director of the Clinical Skills Lab at the
University of Veterinary Medicine Hannover, Germany.
Dr. med. vet. Jan P. Ehlers, MA is the Veterinary Specialist for Computer
Science and Documentation, he was the e-Learning Consultant and Director
of the Competence Centre for e-Learning, Didactics and Education Research
in Veterinary Medicine at the University of Veterinary Medicine Hannover,
Germany and now is Professor for Didactics and Education Research in
Health Science at the Faculty of Health, Witten/Herdecke University.

Acknowledgement
The authors would like to thank all participating students of the University of
Veterinary Medicine Hannover. We also thank the team of Transpiral eTeams
Limited and all colleagues of the Competence Centre for e-Learning, Didactics
and Education Research in Veterinary Medicine of the University of Veterinary
Medicine Hannover by supporting this study.

Author details
1University of Veterinary Medicine Hannover, Competence Centre for
e-Learning, Didactics and Education Research in Veterinary Medicine,
Hannover, Germany. 2University of Veterinary Medicine Hannover, Teaching,
Small Animal Clinic, Hannover, Germany. 3Didactics and Education Research
in Medicine, University Hospital, Ludwig Maximilian University, Munich,
Germany. 4University of Veterinary Medicine Hannover, Veterinary Director,
Clinical Skills Lab, Hannover, Germany. 5Witten/Herdecke University, Faculty
of Health, Didactics and Education Research in Health Science, Herdecke,
Germany.

Received: 7 August 2014 Accepted: 11 December 2014

References
1. Pletl R, Schindler G: Umsetzung des Bolognaprozesses. Modularisierung,

Kompetenzvermittlung und Employability. Das Hochschulwesen 2007,
2:34–38.

2. Teichler U: Wissenschaftlich kompetent für den Beruf qualifizieren - Altes und
Neues im Bologna-Prozess aus Sicht der Hochschulforschung, University goes
Bologna: Trends in der Hochschullehre. Schrittesser, Ilse (Hrsg.). Wien, WUV
Facultas (2009):77-99.

3. Dilly M, Tipold A, Schaper E, Ehlers JP: Erstes veterinärmedizinisches skills lab
in Deutschland vermittelt klinische Fertigkeiten. Deutsches Tierärzteblatt 2013,
7:945–948.

4. Beck B, Nickolaus B, Kraienhemke M, Bauer NH: Lernform skillstraining am
beispiel schulterdystokie. Die Hebamme 2013, 26:50–54.

5. Segarra LM, Schwedler A, Weih M, Hahn EG, Schmidt A: Der Einsatz von
medizinischen Trainingszentren für die Ausbildung zum Arzt in
Deutschland, Österreich und der deutschsprachigen Schweiz. GMS Z
Med Ausbild 2008, 25(2):Doc80.

6. Sajid A, Lipson LF, Telder V: A simulation laboratory for medical education.
J Vet Med Educ 1975, 50(10):970–975.

7. Kruppa E, Jünger J, Nikendei C: Einsatz innovativer Lern- und
Prüfungsmethoden an den Medizinischen Fakultäten der Bundesrepublik
Deutschland - Eine aktuelle Bestandsaufnahme. Dtsch Med Wochenschr
2009, 134(8):371–372.

8. Damanakis A, Blaum WE, Stosch C, Lauener H, Richter S, Schnabel KP:
Projektbericht zum Simulatorennetzwerk: Ein Tool zur Verbesserung der
Unterrichtsmaterialien und zum gezielten Einsatz von Ressourcen in
Skills Labs. GMS Z Med Ausbild 2013, 30(1):Doc4.

9. Holleman CJ: Development of a chirurgical skills lab otorhinolaryngology: A
research report, Faculty of Veterinary Medicine – Utrecht University; Doctoral
thesis. 2011.

10. Langebaek R, Eika B, Lundorff Jensen A, Tanggaard L, Toft N, Berendt M:
Anxiety in veterinary surgical students: A quantitative study. J Vet Med
Educ 2012, 39(4):331–340.

11. Patronek GJ, Rauch A: Systematic review of comparative studies
examining alternatives to the harmful use of animals in biomedical
education. J Am Vet Med Assoc 2007, 230(1):37–43.
12. EAEVE, European Association of Establishments for Veterinary Education: List
of recommended essential competences at graduation: “DAY-ONE SKILLS”.
http://www.eaeve.org/fileadmin/downloads/sop/SOP_Annex4.pdf

13. Kaplowitz MD, Hadlock TD, Levine RA: A comparison of Web and mail
survey response rates. Puplic Opin Q 2004, 68(1):94–101.

14. Baur N, Florian MJ. Stichprobenprobleme bei Online-Umfragen. In (Hrsg.)
Sozialforschung im Internet, Methodologie und Praxis der Online-Befragung. Edited
by Jakob N, Schoen H, Zerback T. Wiesbaden VS-Verlag; 2008: 109–128.
doi:10.1007/978-3-531-91791-7_7

15. Tenhaven C, Tipold A, Fischer MR, Ehlers JP: Is there a “net generation“in
veterinary medicine? A comparative study on the use of the Internet
and Web 2.0 by students and the veterinary profession. GMS Z Med
Ausbild 2013, 30(1):Doc7.

16. Kutsch HB: Repräsentativität in der Online-Marktforschung. Josef Eul Verlag
GmbH: Lohmar, Köln; 2007. ISBN-Nr: 978-3-89936-624-2.

17. TAppV, Bundesministerium für Gesundheit: Verordnung zur Approbation
von Tierärztinnen und Tierärzten (TAppV). BGBI 2006, 38:1827.

18. Börchers M, Teke A, Tipold A: Extramurale Praktika im Rahmen des
veterinärmedizinischen Studiums. GMS Z Med Ausbild 2010, 27(5):Doc74.

19. Hällfritzsch F, Stadler O, Hartmann K: Beurteilung der Qualität der
tierärztlichen Ausbildung und der Kompetenz von Anfangsassistenten –
eine Umfrage unter Tierärzten. Tierarztl Prax 2005, 33:258–263.

20. Rösch T, Schaper E, Fischer M, Tipold A, Ehlers JP: Qualitative Studie zur
Akzeptanz und zu den Anforderungen an ein Clinical Skills Lab an einer
Tierärztlichen Bildungsstätte, Berl Munch Tieraerztl Wochenschr. 2013.
manuscript in revision.

21. Okuda Y, Bryson EO, Demaria S Jr, Jacobson L, Quinones J, Shen B, Levine
AI: The utility of simulation in medical education: What is the evidence?
Mt Sinai J Med 2009, 76:330–343.

22. Baljer G, Diener M, Martens H: Veterinary education in Germany. J Vet Med
Educ 2004, 31(3):239–241.

23. TAPPO: Approbationsordnung für Tierärztinnen und Tierärzte (TappO) Artikel 1
V. v. 10.11.1999 BGBI. IS. 2162; aufgehoben durch § 69 V. v. 27.07.2006 BGBI. I.S.
1827.

24. Wagels R, Feige K, Tipold A: Einführung und Evaluierung des praktischen
Jahres an der Tierärztlichen Hochschule Hannover. GMS Z Med Ausbild
2008, 25(4):Doc98.

25. Welsh PJ, Jones LM, May SA, Nunn PR, Whittlestone KD, Pead MJ: Approaches
to defining day-one competency: A framework for learning veterinary skills.
Rev Sci Tech (Int Office Epizootics) 2009, 28(2):771–777.

26. Biggs J, Tang C: Teaching for Quality Learning at University. Fourthth edition.
Berkshire, England: The McGraw-Hill Companies; 2011.

27. Biggs J: Aligning teaching for constructing learning, The Higher Education
Academy. 2003.

28. Canfield PJ: An interactive, student-centered approach to teaching
large-group sessions in veterinary clinical pathology. J Vet Med Educ
2002, 29(2):105–110.

29. Canfield PJ, Krockenberger MB: An interactive, student-centered approach,
adopting the SOLO taxonomy, for learning to analyze laboratory data in
veterinary clinical pathology. J Vet Med Educ 2002, 29(1):56–61.

30. Reid WA, Duvall E, Evans P: Can we influence medical students’ approaches
to learning? Med Teach 2005, 27(5):401–407.

31. Rhind SM: Competence at graduation: Implications for assessment. J Vet
Med Educ 2006, 33(2):172–175.

32. Buss B, Krautter M, Möltner A, Weyrich P, Werner A, Jünger J, Nikendei C.
Can the “Assessment Drives Learning: effect be detected in clinical skills
training?- Implications for curriculum design and resource planning.
GMS Z Med Ausbild 2012, 29(5):Doc70.

33. Bark H, Shahar R: The use of the objective structured clinical examination
(OSCE) in small-animal internal medicine and surgery. J Vet Med Educ
2006, 33(4):588–592.

34. Davis MH, Ponnamperuma GG, Mcaleer S, Dale VHM: The objective
structured clinical examination (OSCE) as a determinant of veterinary
clinical skills. J Vet Med Educ 2011, 33(4):578–587.

35. Jünger J, Schäfer S, Roth C, Schellberg D, Friedman Ben-David M, Nikendei C:
Effects of basic clinical skills training on objective structured clinical
examination performance. Med Educ 2005, 39:1015–1020.

36. Nikendei C, Jünger J. OSCE- praktische Tipps zur Implementierung einer
klinisch-praktischen Prüfung. GMS Z Med Ausbild 2006, 23(3):Doc47.

37. Nikendei C, Schilling T, Nawroth P, Hensel M, HO AD, Schwenger V, Zeier M,
Herzog W, Schellberg D, Katus HA, Dengler T, Stremmel W, Müller M, Jünger J:

http://www.eaeve.org/fileadmin/downloads/sop/SOP_Annex4.pdf


Rösch et al. BMC Veterinary Research  (2014) 10:969 Page 10 of 10
Integriertes Skills-Lab-Konzept für die studentische Ausbildung in der
Inneren Medizin. Dtsch Med Wochenschr 2005, 130:1133–1138.

38. Fogelberg K, Farnsworth CC: Faculty and students’ self-assessment of
client communication skills and professional ethics in three veterinary
medical schools. J Vet Med Educ 2009, 36:423–428.

39. Root Kustritz MV, Molgaard LK, Rendahl A: Comparison of student
self-assessment with faculty assessment of clinical competence. J Vet
Med Educ 2011, 38:163–170.

40. Zenner D, Burns GA, Ruby KL, Debowes RM, Stoll SK: Veterinary students as
elite performers: preliminary insights. J Vet Med Educ 2005, 32:242–248.

41. Buck PE: Vergleichende Betrachtung der tierärztlichen Ausbildung in
Deutschland und Frankreich am Beispiel der Ludwig-Maximilians-Universität
München und der Ecole Nationale Vétérinaire de Toulouse. München: Diss
med vet; 2004.

42. Strate J, Rothkötter HJ, Pabst R: Wie beurteilen Medizinstudierende das
vorklinische Studium?: Ergebnisse von Befragungen nach dem 1. und 2.
Studienjahr. Dtsch Med Wochenschr 1998, 123(38):1093–1096.

43. Das M, Townsend A, Hasan MY: The views of senior students and
young doctors of their training in a skills laboratory. Med Educ 1998,
32:143–149.

44. Niemi-Murola L, Helenius I, Turunen J, Remes V: Graduating medical
students and emergency procedure skill teaching in Finland – Does a
clinical skills centre make the difference? Med Teach 2007, 29:821–826.

45. Poulsen Nautrup C. Praktische Sonografie und Echokardiografie
im Selbststudium für Studierende der Tiermedizin: ein modernes
Unterrichtsmodell für das 4. bis 9. Semester. GMS Z Med Ausbild
2008, 25(1):Doc07.

46. Baillie S, Crossan A, Brewster S, Reid S: Preliminary development and
evaluation of a bovine rectal palpation simulator for training veterinary
students. Cattle Pract 2003, 11(10):101–106.

47. Graber MA, Wyatt C, Kasparek L: Does simulator training for medical
students change patient opinions and attitudes toward medical student
procedures in the emergency department? Acad Emerg Med 2005,
12:635–639.

48. Sanchez LD, Delapena J, Kelly SP: Procedure lab used to improve
confidence in the performance of rarely performed procedures. Eur J
Emerg Med 2006, 13:29–31.

49. Van Sickle KR, Ritter EM, Smith CD: The pretrained novice: Using
simulation-based training to improve learning in the operating room.
Surg Innov 2006, 13:198–204.

50. Beckers SK, Sopka S, Classen-Linke I, Weishoff-Houben M, Dott W:
Strukturell-organisatorische Entwicklung und Etablierung eines
interdisziplinären Trainingszentrums für klinisch-praktische
Fertigkeiten. GMS Z Med Ausbild 2010, 27(1):Doc10.

51. Fichtner A: Aufbau eines Interdisziplinären Skills Lab an der Medizinischen
Fakultät der TU-Dresden und Integration in das DIPOL®-Curriculum. GMS Z
Med Ausbild 2010, 27(1):Doc02.

52. Scalese RJ, Obeso VT, Issenberg SB: Simulation technology for skills
training and competency assessment in medical education. J Gen Intern
Med 2007, 23(Suppl 1):46–49.

53. Scalese RJ, Issenberg SB: Effective use of simulations for the teaching and
acquisition of veterinary professional and clinical skills. J Vet Med Educ
2005, 32:461–467.

54. Valliyate M, Robinson NG, Goodman JR: Current concepts in simulation
and other alternatives for veterinary education: A review. Vet Med 2012,
57(7):325–337.

55. Fröhmel A, Burger W, Ortwein H: Einbindung von Simulationspatienten in
das Studium der Humanmedizin in Deutschland. Dtsch Med Wochenschr
2007, 132(11):549–554.

56. Tinga CE, Adams CL, Bonnett BN, Ribble CS: Survey of veterinary technical
and professional skills in students and recent graduates of veterinary
college. J Am Vet Med Assoc 2001, 219:924–931.

57. TIHO CSL: Homepage der Stiftung Tierärztliche Hochschule Hannover, Clinical
Skills Lab. 2013. http://www.tiho-hannover.de/studium-lehre/clinical-skills-lab/.

58. SATIS- Bundesverband Menschen für Tierrechte Projekt SATIS für humane
Ausbildung. Ethik-Ranking der bundesdeutschen Hochschulen- Übersicht zur
Situation des Tierschutzes in den naturwissenschaftlichen und tier-/medizinischen
Studiengängen, Stand:01.11.2014. http://www.satistierrechte.de/wp-content/
uploads/2011/01/Ethik-Ranking-November-2014.pdf.
59. De Boo J, Knight A: “Concepts in Animal Welfare”: A syllabus in animal
welfare science and ethics for veterinary schools. J Vet Med Educ 2005,
32:451–453.

60. Colonius T, Swoboda J: Student perspectives on animal-welfare education
in American veterinary medical curricula. J Vet Med Educ 2010, 37:56–60.

61. Van Der Valk J: Animal use and alternatives in education. AATEX 2006,
12(1):1–6.

62. Ruiz L: Alternatives to animal testing in veterinary education in Mexico.
In ALTEX Proceedings, 1/12, Proceedings of WC8. 2011:415–417.

63. Baillie S: Utilization of simulators in veterinary training. Cattle Pract 2007,
15(3):224–228.

64. Fleger J: Simulation in der Luftfahrt am Beispiel der Boing B737-Flotte der
Deutschen Lufthansa (DLH). Berlin Heidelberg New York: Verlag Springer;
1992.

65. Mönk S: Die Bedeutung von Simulatoren. Notfall Rettungsmedizin Springer-
Verlag 2003, 6:37–39.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.tiho-hannover.de/studium-lehre/clinical-skills-lab/
http://www.satistierrechte.de/wp-content/uploads/2011/01/Ethik-Ranking-November-2014.pdf
http://www.satistierrechte.de/wp-content/uploads/2011/01/Ethik-Ranking-November-2014.pdf

	Abstract
	Background
	Results
	Conclusions

	Background
	Methods
	Question I: Please rate the following clinical skills
	Question II: How did you get to know this skill?
	Question III: Would you like to practise these skills on a simulator?
	Question IV: Which simulators and models would you like to have in the clinical skills lab?

	Results
	Question I
	Question II: How did you get to know this skill?
	Question III: Would you like to practice these skills on a simulator?
	Question IV: Which simulators and models would you like to have in the skills lab?

	Discussion
	Conclusions
	Additional files
	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgement
	Author details
	References

