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Abstract
Animal experiments in biomedical research are debated in public, within the scientific community and among
students. Despite increased efforts to reduce, refine and replace animal experiments, they remain integral
components of the job of a biomedical scientist. In Germany, persons must have a university degree and
adequate education and training to perform and direct animal experiments. Therefore, training courses such
as FELASA (Federation of European Laboratory Animal Science Associations) courses are provided. However,
in our experience, students become aware of this very late in their studies when decisions about their future
careers have already been made. We initiated this study to have a better understanding of when and how
animal experiments should be discussed during university education. We evaluated the knowledge, self-
evaluation and attitudes of biology and medical students of different semesters regarding animal experi-
ments at the RWTH Aachen University, Germany. An online survey was conducted to assess demographic
information, knowledge about animal experiments, self-evaluation and attitudes towards animal experi-
ments. Students of both fields showed limited knowledge of animal experiments. Biology students showed
significantly better knowledge and self-evaluated their knowledge higher than medical students. The field of
the study correlated with their knowledge and self-evaluation but did not predict participants’ attitudes
towards animal experiments. In conclusion, the current study showed that there is still room for improve-
ment to raise awareness about laboratory animal science in the biomedical research field.
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Introduction

The use of animals in biomedical research is debated in
public, within the scientific community and among stu-
dents.1–4 Despite increased efforts and success in devel-
oping alternative methods, they mainly reduced and
refined animal experiments and only a few can replace
them entirely. Thus, animal experiments remain part of
the job of a biomedical scientist.5 Therefore, knowledge
about animal experiments and alternative methods is
essential for students in the biomedical field.

Since the introduction of the 3Rs (replace, reduce,
refine),6 there has been considerable interest in further
improvement of animal welfare in biomedical research
to ensure the most humane treatment of laboratory
animals. Since 2010, this principle is also anchored in
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the EU Directive 2010/63 and was implemented in 2013
within the German animal welfare law.

Notwithstanding genuine efforts to improve the con-
ditions of animals used in research and transparency,
the attitude of the public towards animal experiments
remains very diverse and ranges from complete abolition
to strong support.7–9 People opposed to animal experi-
ments commonly focus on animal welfare and their suf-
fering. In contrast, those involved in animal research
tend to base their arguments on the benefits that
research confers on medical care and new drug or ther-
apy development and the lack of alternatives to animal
models.10–12 Several studies showed the relationship
between science and support for animal research.1,13,14

These findings suggest a relationship between informed
knowledge and attitudes towards animal experiments.

Regarding the differences between the general pub-
lic’s attitudes and those of people with informed
knowledge of animal experiments, the group of bio-
medical students represents both aspects. On the one
hand, the individuals not yet graduated represent the
segment of inexperienced public, while, on the other
hand, they also represent the informed knowledge
group. The evidence concerning the attitudes of bio-
medical students is mixed. Several studies suggest that
students of biomedical fields are more supportive of
animal experimentation compared with the general
public.3,15,16 Nevertheless, it was also shown that they
are sceptical towards animal experiments.17–19

Furthermore, the roles of gender20–22 and eating
habits13,23 are discussed. Therefore, these factors must
be considered when investigating the attitudes of bio-
medical students towards animal experiments. In addi-
tion, the field of study could be a suitable predictor for
the attitude towards animal experiments.

At the RWTH Aachen University, students of med-
icine obtain little if any education regarding animal
experiments during their studies, which last 10 semes-
ters and one year of residency. They only come in con-
tact with laboratory animal science when animal
experiments are part of their dissertation or if they
took a voluntary information course or an extracurric-
ular FELASA (Federation of European Laboratory
Animal Science Associations) course. Biology students
participate in animal physiology skills training during
their Bachelor of Science studies. This skills course is
taken at the end of the fourth semester (total 10 semes-
ters for B.Sc.þM.Sc. degree). The course discusses the
general aspects of animal experiments and related
ethics in two lectures accompanied by three skill train-
ing sessions on deceased fish, crawfish and locust
specimens.

In general, biology and medical students are becom-
ing aware of the topic of animal experiments very late,
when decisions about their future careers are already

made. This can be a major drawback when realising
that performing animal experiments is not an option
for reasons of ethics, emotion or lack of practical skills.

Due to the lack of recommendations about the
inclusion of animal experiments as a theoretical
module in the curricula in both fields of study, consid-
erable differences exist between universities nationally
and internationally.

This study investigates the knowledge, self-
evaluation and attitudes regarding animal experiments
to understand better when and how animal experi-
ments should be discussed.

Materials and methods

Ethics statement

The questionnaire was answered anonymously and vol-
untarily. Informed consent was obtained from all par-
ticipants before the survey, and all research was
performed in accordance with relevant guidelines and
regulations.24

Study sample

At the RWTH Aachen University in Germany, 322
students of biology (n¼ 194/322, 60%) or medicine
(n¼ 128/322, 40%) were recruited to participate. The
study sample consisted of 181 (56%) female and 141
(44%) male students with a mean age of 22.98 years
(SD¼ 3.67) that ranged from 18 to 38 years. Of these,
9.3% were not of German nationality, and 9.9% indi-
cated a language other than German as their native
language. Besides the current study of biology or med-
icine, another inclusion criterion was moderate or
higher German language skills. Additional details are
provided in Table 1.

Survey design

The online questionnaire was in German and was real-
ised with SoSci Survey (www.soscisurvey.de, Munich,
Germany). The primary study was performed between
April 2017 and July 2017. Students of biology and
medicine were asked to participate in the study via
email lists of student advisers and announcements
before or during lectures.

Conception of the questionnaire

The questionnaire consisted of five sections: 1) demo-
graphics, 2) self-evaluation, 3) knowledge, 4) attitudes
and 5) an additional section containing questions about
university courses addressing animal experiments. In
the first section, demographic information of the par-
ticipants was gathered (Table 1). The second section
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included eight questions about the participant’s self-

evaluation of their knowledge about animal experi-

ments. Their attitudes (section 4) were assessed by 16

questions and rated on a four-point scale: ‘I fully dis-

agree’, ‘I partly disagree’, ‘I partly agree’ and ‘I fully

agree’. An even number of options was used to avoid

central tendency bias,25 and four response options were

chosen to ensure comprehensibility and reliable distin-

guishability.26–28 Eight multiple-choice questions

assessed the knowledge of the participants, each con-

sisting of five options while only one could be selected.

The design of the questions was derived from those

frequently used questions in the literature.3,4,14,29–31

All questions were pre-checked by two experts in lab-

oratory animal science (LAS) for the level of difficulty

and representation of relevant subjects. Last, students

were asked how the topic ‘animal experiments’ is cur-

rently addressed during their studies and what teaching

formats students would prefer to learn more about

animal experiments. Five possible answers were provid-

ed, and only one could be selected. The complete ques-

tionnaire and further details can be found in

Supplemental Materials S1 and S2 online.

Statistical analysis

For sample size estimation, a statistical power analysis
using the software G*Power 3.1.9.2 was performed.
Data analysis was performed using SPSS for Windows
(Version 24, Statistical Package for the Social Sciences,
Inc., Chicago, IL, USA) and GraphPad Prism 6
(GraphPad, La Jolla, CA, USA) for visualisation.
Details can be found in Supplemental Material 2.

Results

Knowledge about animal experiments

As depicted in Figure 1, 113 biology and 91 medical
students achieved less than 50% of correct answers,
and 42 students of biology and 23 students of medicine
answered 50–59% of the questions correctly. Only 39
biology students and 14 students of medicine could
answer more than 60% correctly, which is the usual
minimum requirement to pass exams in medicine at
RWTH Aachen University. No student reached a
result of 90–100% of correct answers in the knowledge
section. The percentage of wrong answers in the

Table 1. Demographic characteristics of the study sample (N¼ 322).

Biology Medicine Total
(n¼ 194) (n¼ 128) (N¼ 322)
n % n % n %

Gender
Female 139 71.6 42 32.8 181 56.2
Male 55 28.4 86 67.2 141 43.8

Nationality
German 175 90.2 117 91.4 292 90.7
Others 19 9.8 11 8.6 30 9.3

Native language
German 169 87.1 121 94.5 290 90.1
Others 25 12.9 7 5.5 32 9.9

Age group
�20 years 71 36.6 36 28.1 107 33.2
21–25 years 83 42.8 55 43.0 138 42.9
26–30 years 32 16.5 27 21.1 59 18.3
>30 years 8 4.1 10 7.8 18 5.6

Semester
1–2 57 29.4 10 7.8 67 20.8
3–4 46 23.7 46 35.9 92 28.6
5–6 12 6.2 40 31.3 52 16.1
7–8 31 16.0 23 18.0 54 16.8
9–10 (þ higher) 48 24.7 9 7.0 57 17.7

Eating habits
Vegetarian, vegan etc. 46 23.7 24 18.8 70 21.7
No vegetarian 148 76.3 104 81.3 252 78.3

Mean SD Mean SD Mean SD

Mean age 22.98 3.66 22.65 3.41 23.48 3.96

All participants who indicated vegetarianism, veganism or other restrictions have been summarised in ‘restricted eating habits’.
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knowledge section was 79.89% for biology students

and 89.06% for medical students, suggesting limited

knowledge about animal experiments.

Differences in knowledge, self-evaluation
and attitudes between biology and medical
students

The mean knowledge, self-evaluation and attitudes of

biology and medical students independent from the

length of study are shown in Figure 2. The knowledge

about animal experiments (Figure 2(a)) was measured

in percentage of correct answers and was significantly

higher for biology students (x�¼ 51.88� 19.87%) than

medical students (x�¼ 46.48� 17.33%) evaluated by

Student’s t-test (t(320)¼ 2.51, p< 0.05). The effect

size was jdj ¼ 0.29 with a confidence interval (CI) of

0.06–0.51. However, the level of knowledge in both

fields of study was generally low. Regarding self-

evaluation (Figure 2(b)), biology students assessed

their knowledge about animal experiments significantly

higher than did medical students (x�¼ 2.25� 0.65)

versus (x�¼ 1.92� 0.66). The difference was evaluated

by Student’s t-test (t(320)¼ 4.51, p< 0.001) and the

effect size was jdj ¼ 0.51 (CI¼ 0.29–0.79)). The atti-

tudes towards animal experiments (Figure 2(c)) of stu-

dents from both study fields did not differ significantly

((x� ¼ 2.55� 0.60) versus (x�¼ 2.66� 0.59)).

Influencing factors on knowledge about
animal experiments

Besides the influence of the field of study on knowl-

edge, the role of the study duration was investigated

and is indicated with the number of semesters
(Figure 3). Biology students increased knowledge with
an increasing number of semesters, with the highest
knowledge level in semesters 5–6 (60.58%� 22.48%).
Medical students showed their best performances
(53.41%� 18.49%) in semester 7 or higher. However,
even in the semesters with the highest number of cor-
rect answers, biology students hardly reached a theo-
retical passing grade level. In contrast, medical students
did not reach this level at all. A two-way analysis of
variance (ANOVA) was performed and significant
influences of the field of study (F(3318)¼ 4.59,
p¼ 0.03), the number of semesters (F(3318)¼ 5.41,
p¼ 0.001) and the interaction of both (F(3318)¼ 4.28,
p¼ 0.006) on the knowledge about animal experiments
were found.

Predictors of knowledge, self-evaluation
results and attitudes towards animal
experiments

A self-evaluation and the attitudes towards animal
experiments hierarchical linear regression analysis
were performed to evaluate which parameter can pre-
dict knowledge (Table 2). In model 1, the influences of
the two predictors gender and eating habits on knowl-
edge, self-evaluation and attitudes were investigated.
Model 1 was significant in predicting self-evaluation
(F(3318)¼ 3.80, p¼ 0.023) and attitudes (F(3318)¼
37.97, p¼ 0.000) but not knowledge. Gender was a sig-
nificant predictor of self-evaluation (p¼ 0.008), and
gender and eating habits were significant predictors
of attitudes (p� 0.000). The findings of model 1 dem-
onstrate that veganism/vegetarianism correlated with
more critical and concerned attitudes towards animal
experiments. In contrast, the female gender resulted in
more critical and concerned attitudes towards animal
experiments and had a negative impact on the self-
evaluation. In model 2, the independent variable field
of study was added. This model significantly predicted
the dependent variables knowledge (F(3318)¼ 3.26,
p¼ 0.022) and self-evaluation (F(3318)¼ 10.12,
p� 0.000) but not attitude. The field of study was a
reliable predictor of knowledge (p¼ 0.015) and self-
evaluation (p� 0.000) regarding animal experiments
even when adjusted for gender and eating habits. In
contrast to gender and eating habits, the field of
study was not a significant predictor of attitudes
towards animal experiments.

Teaching formats to learn more about
animal experiments

As depicted in Figure 4(a), 84.16% of biology and med-
icine students reported that the topic ‘animal

Figure 1. The knowledge about animal experiments is
shown as the absolute frequency with 322 students com-
pleting the questionnaire. The section was evaluated in
percentage of correct answers corresponding to the
grading system of RWTH Aachen University in medicine
with 60% correct answers to pass (dotted line¼ theoretical
pass mark).
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experiments’ is not covered, is discussed rarely or not in

enough detail (15.53%, 36.9% and 36.02%, respective-

ly). Only 15.84% of participants answered that the

topic is discussed sufficiently or too often (15.53%,

0.31% (equals one student)). For the future (Figure 4

(b)), they mainly would prefer a voluntary module

(30.75%) or a seminar with discussion (29.5%) to

cover the theoretical principles of animal experiments.

The implementation of a lecture, a theoretical or prac-

tical course or a mandatory module to cover this topic

was not preferred (13.66%, 10.87%, 15.22%,

respectively).

Discussion

The present study investigated the knowledge, self-

evaluation and attitudes of biology and medical

students at the RWTH Aachen University in

Germany regarding the use of animals in biomedical

research. To date, no recommendations for the educa-

tion of undergraduate biology or medical students

regarding the theoretical principles of LAS exist, even

though animal experiments and related topics may be

part of their daily business as future scientists or physi-

cians. Our study revealed that students had a low level

of knowledge about both subjects, with biology stu-

dents demonstrating a significantly higher knowledge

level than medical students. Accordingly, when biology

students assessed their knowledge about animal experi-

ments, it was also higher than that of medical students.

However, both groups showed a low level of knowl-

edge about the topic in general, and only a small por-

tion of the group reached the theoretical pass mark of

60%. Typical failure rates on medical exams range

Figure 2. Knowledge (a), self-evaluation (b) and attitudes (c) of biology and medical students are shown. Knowledge is
expressed as a percentage of correct answers, and the dotted line indicates the theoretical pass mark. Self-evaluation
and attitudes are presented as degrees of agreement depending on the four-point scale used. Values are shown as
meanþSD.
*p< 0.05
***p< 0.001

Figure 3. The knowledge of biology and medical students as the percentage of correct answers based on their study
duration. Both fields of study were divided into semesters 1–2, 3–4, 5–6 and 7 and higher. Values are shown as meanþSD,
and F-values of two-way ANOVA are depicted.
*p< 0.05
**p< 0.01
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from 4% to 55% in the USA and Great Britain32,33 or
from 15% to 30% at the RWTH Aachen University.
Surprisingly, 79.89% of biology students and 89.06%
of medical students had a low information level or
knowledge and the consecutive need for additional
information regarding animal experiments. Hereby,
the field of study was a reliable predictor of knowledge
and self-evaluation, but not attitudes demonstrating
the effect of teaching formats in the study courses.

Considering that theoretical knowledge and practi-
cal skills required by the EU Directive 2010/63 are
essential to assure animal welfare and the quality of
science, knowledge and skills must be taught.16 As
the practical training with experimental animals
within the basic education level at the university is
politically unwanted, at least the theoretical aspects
of animal experimentation need to be covered to
ensure an adequate education of future scientists and
medical doctors. In the Medical School at the RWTH
Aachen University, no mandatory courses regarding
LAS are provided. All biology students have a theoret-
ical and practical course during their basic studies,
which allows the first contact with animal experiments
and the possibility of ethical discussion about the topic.
Furthermore, since students of biology, but not medi-
cal students, showed a higher information level and
knowledge in advanced semesters, the effect of their
study duration or increasing motivation could be

Table 2. Hierarchical linear regression with knowledge, self-evaluation and attitude as dependent variables.

Knowledge Self-evaluation Attitude
B b t p B b t p B b t p

Intercept 3.940 25.156 0.000 2.277 33.022 0.000 2.928 52.973 0.000
Gender 0.101 –0.030 –0.542 0.589 –0.218 –0.148 –2.653 0.008 –0.340 –0.262 –5.158 0.000
Eating habits 0.401 0.109 1.928 0.055 –0.032 –0.020 –0.349 0.727 –0.453 –0-.314 –6.176 0.000
Model 1 Adj. R25 0.006 Adj. R250.017 Adj. R25 0.187

F(3318) 1.892 F(3318)5 3.804 F(3318)537.965
p50.152 p5 0.023 p5 0.000

Change in R2 0.012 0.000 0.097
p50.055 p5 0.727 p5 0.000

Intercept 3.705 20.258 0.000 2082 26.459 0.000 2.964 45.586 0.000
Gender –0.119 –0.036 –0.641 0.522 –0.233 –0.159 –2.924 0.004 –0.337 –0.260 –5.113 0.000
Eating habits 0.375 0.101 1.813 0.071 –0.054 –0.033 –0.607 0.544 –0.449 –0.311 –6.113 0.000
Field of study 0.420 0.135 2.438 0.015 0.349 0.253 4.717 0.000 –0.065 –0.054 –1.062 0.289
Model 2 Adj. R25 0.021 Adj. R250.079 Adj. R25 0.188

F(3318) 53.262 F(3318)5 10.122 F(3318)525.696
p50.022 p5 0.000 p5 0.000

Change in R2 0.018 0.064 0.003
p50.015 p5 0.000 p5 0.289

Adj.: adjusted.

Figure 4. Evaluation of (a) the current information level on
the topic ‘animal experiments’ and (b) the preferred
teaching format for the future.
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discussed. The results of knowledge and self-evaluation
suggest a slight enhancement in the group of biology
students that might be due to the practical course’s
addressing animal experiments in the fourth semester.
However, as the information level and knowledge
attained by biology students remained low, education
during their study needed improvement. In general,
researchers must understand how animal experiments
are designed and how they can be improved according
to the 3Rs6 if they perform animal experiments on their
own or evaluate them.

This is also true for medical doctors. Here, basic
education regarding animal experiments should be
part of their studies to interpret results of animal stud-
ies in research publications and in regulatory studies,
which are the basis for drug licensing and developing
treatment options for patients.

The need for basic education regarding animal experi-
ments was demonstrated in our study. Here, a self-
evaluation investigated the confidence and theoretical
skills regarding animal experiments and assessed knowl-
edge based on a real theoretical background. Both fields
of study showed poor results in the knowledge section.
Nevertheless, both evaluated their knowledge about this
topic as weak, suggesting a realistic perception of their
knowledge regarding animal experiments. However, biol-
ogy students showed significantly higher knowledge in
both sections than medical students.

As acknowledged in the surveys of medical students
and researchers published by Franco et al.34 and
Baldelli et al.,35 early and further education is needed
in LAS and alternative methods and the 3Rs.

Therefore, we think that the following topics should
be covered in a basic course for undergraduate students
in the biomedical field: national legislation regarding
the use of animals for scientific purposes; ethics in
regard to the use of animals for scientific purposes;
basic and appropriate species-specific biology and
animal models; anaesthesia, analgesia and sacrificing,
humane end-points; requirements of replacement,
reduction and refinement; the design of procedures
and projects; alternatives to animal experiments (in
silico, in vitro), for example, computer models, simula-
tions, cell cultures, organoids, isolated organs. Here,
courses should focus on the basics and include ethical
discussions rather than technical details and skills
training required in LAS courses needed to perform
animal experiments. Besides knowledge and self-
evaluation, we also investigated the attitudes of
students towards animal experiments and their rela-
tionship to knowledge. Several studies have shown a
relationship between knowledge about science and the
support of animal research.13,14,20,36,37 Confidence in
science36 and medical and veterinary education18 are
typical characteristics of participants associated with

the approval of animal use in research. Furthermore,
education and training in LAS result in increased
acceptance and understanding of the need to use ani-
mals in biomedical research,31 alternative methods and
the 3Rs.32 In contrast, few studies suggest that
increased knowledge leads to less supportive attitudes
towards animal experiments.20,38,39 Evans and Durant
showed that a higher level of knowledge is associated
with a more supportive attitude towards science in gen-
eral. In contrast, less informed people in morally con-
tentious areas are more strongly opposed to and
discriminate against research areas to a greater
degree.38 However, this study did not focus directly
on animal experiments. Questions about ethically con-
troversial parts of animal experiment-based research,
for example, generating new forms of animal life,
were asked and received less approval. Questions
about general or practical science, for example,
cancer research including animal experiments, were
answered with high acceptance, suggesting an effect
on research investigating the relationship between
knowledge and attitudes towards animal experiments.
In addition, numerous factors, such as age, gender,
experience with animal experiments, religion, eating
habits, animal species and the availability of alternative
methods, influence the formation of attitudes towards
animal experiments. These factors might cover the
effect of background knowledge on attitudes.7

Furthermore, prior experience or reflection about
animal experiments could influence the participants’
responses. Participants who have already read about
or discussed animal experiments are more likely to pre-
sent a congruent and stable response pattern compared
with random or emotion-based answers given by inex-
perienced participants.9 Therefore, the attitude towards
animal experiments must be based on facts and
informed knowledge to prevent spontaneous feelings
or emotionality as the foundation of future legislation
and regulations. At least basic training in LAS should
be part of the curricula in biology and medicine at the
undergraduate level. Ideally, a harmonised education
system for LAS studies of biomedical fields in
Germany or Europe could ensure that research and
medical professionals have informed knowledge upon
which to base their opinions and decisions.

Students of both subjects, biology and medicine,
were aware of the lack of treatment of animal experi-
ments as topics during their studies and would prefer
the inclusion of a voluntary module or a seminar with a
discussion of LAS in the future. These results further
underline the necessity to re-evaluate and improve uni-
versity education in this field. Extracurricular courses
for students and staff working with animals in biomed-
ical research are mandatory in the EU. Moreover, in
Germany, the Netherlands and Sweden, LAS courses
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certified by the FELASA are required by the authori-
ties. They cover a wide range of LAS topics, such as
refinement methods, experimental design and ethics.
After completion, students reported an increased
awareness of the importance of the topic, better theo-
retical and practical skills training in the course and an
improved ability to judge the necessity of animal
experiments in medical research.16,40 Thus, a university
education system with several theoretical modules,
seminars and discussions can be expected to have a
large effect on the knowledge of future scientists and
medical doctors.

As mentioned above, attitudes towards animal
experiments are influenced by various characteris-
tics.9,12 Regarding gender, many studies reported that
women are more likely to oppose animal experimenta-
tion, indicating a strong predictor of opposition.20–
22,37,41 A study in the US conducted on medical stu-
dents showed that males and those with previous
research experience had a more positive attitude
towards animal experiments, which became more pos-
itive after viewing an educational video about animals
used in research.42 Other variables, such as eating
habits, did not impact the attitude in their study.
However, in other studies, vegetarianism was associat-
ed with a lower acceptance of animal experiments43,44

but could not always be identified as a strong predic-
tor.13,23,45 Vegetarianism as a behaviour is a result of
the particular attitude towards animal experiments.9

Our study identified the field of study as a reliable pre-
dictor for the dependent variables of knowledge and
self-evaluation but not for attitude, even when adjust-
ing for gender and eating habits. However, attitudes
toward the use of animals in research related more to
empathy toward animals than to confidence in
science.9,46

Further research is needed to understand attitude
formation regarding animal experiments among bio-
medical students more completely. Some limitations
must be kept in mind when interpreting the results.
The questionnaire was presented online, and, therefore,
the context in which the participants answered it was
unknown. In addition, the self-selection of participants
generally interested in the topic of animal experiments
compared with those who are not interested is likely.
However, in light of a potential selection of interested
participants, the lack of knowledge and intrinsic moti-
vation regarding animal experiments is even more
impressive. Finally, the current study had a cross-
sectional design and was unable to detect time-
dependent effects. Further research should also focus
on longitudinal investigations to identify important
milestones in the courses of study. Furthermore, longi-
tudinal studies could address the optimal time slot in
the curriculum to implement LAS training.

Conclusion

In conclusion, this study showed the need to improve

knowledge about animal experiments of biology and

medical students. The field of study was identified as

a predictor for knowledge and competency but not for

attitudes towards animal experiments, thereby uncov-

ering a similar position regarding animal experiments

among students of biology and medicine. Despite the

increased effort of implementing the 3Rs and develop-

ing alternatives to animal experiments, animal experi-

ments will remain a part of basic research and drug

development. Thus, the inclusion of LAS lectures in

the early education of future scientists and medical

doctors is preferable and should be implemented in

their curricula. Improving the knowledge about

animal experiments and available alternatives in the

biomedical field enables students to form their own

qualified opinions about animal experimentation

instead of dealing with it primarily on an emotional

level. Therefore, we recommend improving and coordi-

nating undergraduate student education regarding

animal experimentation in biomedical research.
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Exp�eriences animales en recherche biom�edicale : connaissances, auto-�evaluation et
attitudes des �etudiants en biologie et en m�edecine

R�esum�e

Les exp�eriences animales en recherche biom�edicale font l’objet de d�ebats publics, tant au sein de la
communaut�e scientifique que parmi les �etudiants. En d�epit des efforts accrus d�eploy�es pour r�eduire, raffiner
et remplacer les exp�eriences animales, elles restent des composantes essentielles du travail du scientifique
biom�edical. En Allemagne, un titre universitaire et une formation ad�equate sont n�ecessaires pour effectuer et
diriger des exp�eriences animales. Des cours de formation tels que ceux de la FELASA (F�ed�eration euro-
p�eenne des associations de science animale de laboratoire) sont donc dispens�es. D’apr�es notre exp�erience,
les �etudiants n’en prennent malheureusement conscience que tr�es tard dans leur parcours d’�etudes, lors-
qu’ils ont d�ejà pris des d�ecisions concernant leur future carri�ere. Nous avons lanc�e cette �etude pour mieux
comprendre quand et comment les exp�eriences animales devraient être discut�ees au cours de la formation
universitaire. Nous avons �evalu�e les connaissances, l’auto-�evaluation et les attitudes d’�etudiants en biologie
et en m�edecine de diff�erents semestres concernant les exp�eriences animales à l’Universit�e RWTH d’Aix-la-
Chapelle, en Allemagne. Une enquête en ligne a �et�e men�ee pour �evaluer les donn�ees d�emographiques, les
connaissances sur les exp�eriences animales, l’auto-�evaluation et les attitudes à l’�egard des exp�eriences
animales. Les �etudiants des deux domaines ont montr�e une connaissance limit�ee des exp�eriences animales.
Les �etudiants en biologie ont montr�e des connaissances nettement meilleures et l’auto-�evaluation de leurs
connaissances s’est av�er�ee plus �elev�ee que celle des �etudiants en m�edecine. Le domaine de l’�etude �etait en
corr�elation avec leurs connaissances et leur auto-�evaluation, mais ne pr�edisait pas l’attitude des participants
à l’�egard des exp�eriences animales. En conclusion, l’�etude actuelle a montr�e qu’il reste encore n�ecessaire
d’am�eliorer la sensibilisation à la science des animaux de laboratoire dans le domaine de la recherche
biom�edicale.

Tierversuche in der biomedizinischen Forschung: Wissen, Selbsteinsch€atzung und
Einstellungen von Biologie- und Medizinstudenten

Abstract

Tierversuche in der biomedizinischen Forschung sind in der €Offentlichkeit, in der wissenschaftlichen
Gemeinschaft und unter Studenten umstritten. Doch auch angesichts verst€arkter Bemühungen,
Tierversuche zu reduzieren, zu verfeinern und zu ersetzen, bleiben sie integraler Bestandteil der Arbeit
eines biomedizinischen Wissenschaftlers. In Deutschland ist für die Durchführung und Leitung von
Tierversuchen ein Hochschulabschluss und eine angemessene Ausbildung erforderlich. In diesem
Zusammenhang werden Ausbildungskurse wie die FELASA-Kurse (Federation of European Laboratory
Animal Science Associations) angeboten. Unserer Erfahrung nach erfahren Studenten dies jedoch erst
sehr sp€at in ihrem Studium zu einem Zeitpunkt, wenn die Entscheidungen über ihre künftige Laufbahn
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bereits getroffen sind. Wir haben diese Studie gestartet, um ein besseres Verst€andnis darüber zu erlangen,
wann und wie Tierversuche w€ahrend der Hochschulausbildung diskutiert werden sollten. Wir untersuchten
Kenntnisse, Selbsteinsch€atzung und Einstellungen von Biologie- und Medizinstudenten verschiedener
Semester zum Thema Tierversuche an der RWTH Aachen in Deutschland. In einer Online-Umfrage wurden
demografische Informationen, Kenntnisse über Tierversuche, Selbsteinsch€atzung und Einstellungen zu
Tierversuchen erhoben. Studierende beider Fachrichtungen wiesen ein begrenztes Wissen über
Tierversuche auf. Biologiestudenten hatten signifikant bessere Kenntnisse und sch€atzten ihr Wissen selbst
h€oher ein als Medizinstudenten. Das Gebiet der Studie korrelierte mit dem Wissen und der
Selbsteinsch€atzung, sagte aber nicht die Einstellung der Teilnehmer zu Tierversuchen voraus. Als Fazit ist
festzuhalten, dass die aktuelle Studie zeigt, dass es Raum für Verbesserungen gibt, um das Verst€andnis über
Versuchstierkunde in der biomedizinischen Forschung zu erh€ohen.

Experimentos con animales en la investigaci�on biom�edica: conocimientos,
autoevaluaci�on y actitudes de los estudiantes de biolog�ıa y medicina

Resumen

Los experimentos con animales en la investigaci�on biom�edica son objeto de debate p�ublico, tanto dentro de la
comunidad cient�ıfica como entre los estudiantes. A pesar de los crecientes esfuerzos por reducir, perfec-
cionar y sustituir los experimentos con animales, siguen siendo componentes integrales del trabajo de los
cient�ıficos biom�edicos. En Alemania, las personas deben disponer de un t�ıtulo universitario y de la educaci�on
y formaci�on adecuadas para realizar y dirigir experimentos con animales. Por ello, se imparten cursos de
formaci�on como los d la FELASA (Federaci�on de Asociaciones Europeas de Ciencia de Animales de
Laboratorio). Sin embargo, seg�un nuestra experiencia, los estudiantes son conscientes de esto demasiado
tarde en sus estudios, cuando ya se han tomado decisiones sobre sus futuras carreras. Iniciamos este
estudio para comprender mejor cuándo y c�omo se debe hablar de los experimentos con animales durante
la ense~nanza universitaria. Evaluamos los conocimientos, la autoevaluaci�on y las actitudes de los estudiantes
de biolog�ıa y medicina de diferentes semestres con respecto a los experimentos con animales en la
Universidad RWTH de Aquisgrán, Alemania. Se realiz�o una encuesta en l�ınea para evaluar la informaci�on
demográfica, los conocimientos sobre los experimentos con animales, la autoevaluaci�on y las actitudes hacia
los experimentos con animales. Los estudiantes de ambas carreras mostraron un conocimiento limitado de
los experimentos con animales. Los estudiantes de biolog�ıa mostraron un conocimiento significativamente
mejor y su autoevaluaron de conocimiento fue superior que la de los estudiantes de medicina. El campo de
estudio se correlacion�o con su conocimiento y autoevaluaci�on, pero no predijo las actitudes de los partic-
ipantes hacia los experimentos con animales. En conclusi�on, el presente estudio demostr�o que todav�ıa se
puede mejorar la concienciaci�on sobre la ciencia de los animales de laboratorio en el campo de la inves-
tigaci�on biom�edica.
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