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‘DVM: TRAINING THE ANIMAL DOCTOR’ – A FILM
EXCERPT
Nick Jukes1*
1

InterNICHE, Leicester, United Kingdom

ABSTRACT
The tools and approaches used within veterinary
education and training are undergoing changes
as new technologies are developed and as ethical
and animal welfare concerns are given greater
prominence. A documentary film is being made
by InterNICHE to investigate humane innovations
that support knowledge and skills acquisition
within the field. The film presents learning tools
and approaches that have been developed and
implemented to better meet teaching objectives.
Interviews with educators, producers and students
illustrate their experience of the alternatives and
how they support effective education and training.
Demonstrations and practical classes show a range
of tools and approaches in use. These include
virtual laboratories and virtual reality software for
anatomy and physiology education, mannekins
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and advanced synthetic cadavers for surgery
training, client donation programs to provide
ethically sourced cadavers, and clinical learning
opportunities with animal patients. The complete
film will be launched in 2022. In this showing, an
advance excerpt focusing on the use of simulated
organs and tissue within surgery will be presented.
The film will demonstrate that veterinary education
and training can be achieved in a fully humane
way without harmful animal use, to the benefit of
the students, the educators, the animals and the
profession itself.
Keywords: Education, training, veterinary,
animal experiment, replacement alternative
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HUMANE INNOVATIONS AND THE ADVANTAGES OF
REPLACING ANIMAL EXPERIMENTS AND DISSECTION
Nick Jukes1*
InterNICHE, Leicester, United Kingdom

1

ABSTRACT
University curricula for veterinary, medical
and biology education and training continually
undergo revision and modernisation to improve
their quality, relevance and cost-effectiveness.
An awareness of developments in teaching and
learning methods relating to the acquisition of
knowledge, skills and positive attitudes, including
technological innovations, is important for this
process. This presentation describes the range of
humane tools and approaches designed to enhance
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education and training through the better meeting
of teaching objectives within practical classes.
The broader pedagogical, scientific, ethical,
economic and environmental advantages of these
innovations, and of replacing animal experiments
and dissection, will be explored in detail.
Keywords: Education, training, veterinary,
animal experiment, replacement alternative
Correspondence: coordinator@interniche.org
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ANATOMICAL LEARNING MATERIALS
FOR THE DIGITAL AGE
Taimur Alavi1,2
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ABSTRACT
It is increasingly difficult to source fresh veterinary
anatomy cadavers globally. Additionally, veterinary
learners are increasingly expecting quality learning
materials for the digital age. Ivala is a company that
specialises in addressing both of the above issues.
We focus primarily on generating interactive
anatomical 3D models, using a combination of
different techniques. These include Computed
Tomography, Magnetic Resonance Imaging,
plastination, photogrammetry and blue-light
capture. Each technique has their own advantages
and drawbacks. Ultimately, a combination of these
modalities produces 3D anatomical content that
students globally are finding to be a beneficial
adjunct to cadaver-based teaching. Two newer
areas that we are focusing on are creating digital
anatomical Multiple Choice Questions (MCQs),
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as well as anatomical flashcards. MCQs are
presented to users within their web browser in a
typical format of offering a question together with
5 possible answers. Feedback is provided instantly.
Anatomical flashcards present the user with an
image or a description of an anatomical landmark,
allowing them to think and test themselves about
what the landmark might be, and then they can see
the correct landmark by flipping the flashcard to
the next side. Through our relationship with the
Veterinary Information Network, every veterinary
student and academic globally has access to all
of this content for the entirety of their studies,
completely free.
Keywords: anatomy, 3D, ivala, vin, digital
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USAGE OF DUMMIES FOR TRAINING PURPOSES IN
LABORATORY ANIMAL SCIENCE
Aida Sarić1*
1

Biomedical Research (BMF), Medical University of Graz, Graz, Austria1

ABSTRACT
EU Directive 2010/63/EU requires the
minimization of pain and suffering (physical
and mental) of animals used in the experiments.
Our main goal is to train the staff in order to
reduce injuries and mortality of animals in the
experiment (contingent mortality). The advantage
of this training is that we have the ability to
practice various techniques and procedures before
working on animals. This enables easier and safer
procedures, reduces the stress levels of trainees,
in particular when performing a procedure on a
live animal for the first time. Our dummies can be
used for practising techniques like venous blood
extraction, placing a venous/arterial catheter
in the “ear vein”/”artery of the ear”, placing an
arterial catheter in the common carotid artery or
endotracheal intubation. Rat and mouse dummies
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(entire animal and skeleton dummies), which
accurately display the anatomy of the animals, can
substantially reduce the number of animals used
for the autopsies. Dummies cannot completely
replace live animals, e.g. one cannot predict
unexpected situations, they do not fully replicate
animal behavior and do not provide trainees an
appreciation of all the aspects of pain and distress.
However, they represent an excellent tool for
demonstration, practising different techniques and
gaining the valuable experience that contributes
to expertise and increase confidence level in real
clinical procedures.
Keywords: animal, EU legislation, alternative,
dummies, medicine
Correspondence: aidasaric@yahoo.com
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ENHANCING VETERINARY EDUCATION AND
TRAINING THROUGH THE USE OF ELNADY
TECHNIQUE (ET) SPECIMENS
Fawzy Elnady1
Biomedical Sciences and Pathobiology, Virginia Maryland College of Veterinary Medicine, Virginia Tech University,

1

Blacksburg,VA, Virginia

ABSTRACT
Current veterinarians are required to have a group
of competencies before practicing on the live
animal. This requires efficient educational and
training programs. However, the issue of animal
ethics is a major concern for the students and the
instructors as well. The use of Elnady technique
preserved specimens in teaching anatomy and in
training has been successfully established. The
ethically sourced anatomical structures, either as
isolated organs or whole cadavers could be easily
preserved and stored using the ET. The specimens
used could be normal or pathological. For example,
ET has been used to develop neuroanatomy models
including whole brain specimens and sectioned
ones. The use of ET simulation models enhanced
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the process of training in several aspects. It
decreased student stress, increased self-confidence
and saved time. Examples of using ET models
in training included canine and feline otoscopic
examination models, bovine and equine dystocia
simulation models, finger palpation of the prostate
gland in dogs, suture training of hollow organs
like the uterus, whole layered abdominal wall for
training on surgical sutures. Other specimens were
used to create virtual reality objects or mounted on
3D printed models. The opportunities of using the
ET preserved specimens are unlimited. It enhances
teaching and learning and eliminates the harmful
use of live animals in training.
Correspondence: felnady@vt.edu
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VIRTUAL REALITY (VR) IN VETERINARY ANATOMY
TEACHING – A PILOT STUDY
Nedžad Hadžiomerović1*, Rizah Avdić1, Faruk Tandir 1, Ermin Šaljić2, Senad Kovačević1
1
2
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ABSTRACT
Veterinary anatomy has always been perceived by
students as one of the most difficult subjects within
the curriculum due to huge number of anatomical
specimens and complicated Latin terminology
they need to acquire. Nowadays, when technology
advances at an even-rapid speed, the revolutionary
methods for learning anatomy are increasing.
One such method is the use of three-dimensional
virtual reality (VR) technology which enhances
visual stimulation by immersing user perception
inside a 3D environment. The VR program that we
used for study was created by Virginia–Maryland
College of Veterinary Medicine (USA) as an open
education–licensed VR anatomical program of
the dog and cow. The students of the first (n=8)
and second (n=8) year of the integrated study at
the Veterinary Faculty accessed the VR program.
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After the simulation, students completed the
survey organized to evaluate their satisfaction
with VR technology in anatomy teaching. The
results show very positive feedback from students
regarding VR anatomy. Students felt this method
was very helpful, effective, enjoyable, and most
importantly, it allowed them to inspect detail
topographical relationship inside the organism,
which is quite hard with the textbooks and 2D
pictures. Further development of the VR animal
anatomy will increase application in the anatomy
teaching and better understanding of the animal
structures.
Keywords: VR, anatomy education, 3D models
Correspondence:
nedzad.hadziomerovic@vfs.unsa.ba
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SMART 3D MEAT INSPECTION
Neira Fazlović1*, Kenan Čaklovica 1, Adis J. Muminović2, Nedžad Hadžiomerović 3,
Enida Članjak-Kudra1, Abdullah Muftic4, Muhamed Smajlović1
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ABSTRACT
Meat inspection is a vital part of education for
every veterinary student. However, traditional
teaching methods require the sacrifice of living
animals, and are thus considered expensive,
inadequate and inhumane. Development of novel
technologies has provided opportunities for new,
better ways of education.
Smart 3D Meat Inspection (S3DMI) is an
e-learning tool which allows veterinary medicine
students to acquire the skills they need using virtual
3D models of animal organs and carcases. These
models can be manipulated and “cut” just like real
organs, allowing students to learn this essential
skill without the need for animal subjects. Students
are allowed to practice any part of meat inspection
as many times as they need to, at their own pace,
without time or resources limitations, from the
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comfort of the classroom or their own home.
This type of education they receive is superior
to traditional methods. Animals don’t need to be
sacrificed for educational purposes and the cost of
education is greatly reduced, without sacrificing
the quality. Models developed for S3DMI can also
be modified for courses such as animal anatomy
and pathology, as these fields also require the use
of real animal cadavers.
S3DMI is still at its developmental stages, but it has
a great potential to minimize the need for animal
sacrifice in the education of future veterinarians,
while ensuring the improvement of quality.
Keywords: 3D models, veterinary education,
meat inspection
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EDUCATIONAL ANIMAL USE AND ALTERNATIVES
Andrew Knight1-2*, Miriam A. Zemanova3-5
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ABSTRACT
Animal use resulting in harm or death has
historically played an integral role in life and
health sciences education, in disciplines such
as surgery, physiology, biochemistry, anatomy,
pharmacology and parasitology. However, the
last few decades have seen a rapid increase in
the availability of non-harmful alternatives such
as computer simulations, high quality videos,
‘ethically-sourced cadavers’ such as those from
animals euthanized for medical reasons, preserved
specimens, models and surgical simulators, noninvasive self-experimentation and supervised
clinical experiences. Yet, students seeking to use
such methods often face strong opposition from
faculty members who usually cite concerns about
their teaching efficacy. In 2021 we published a
systematic review of learning outcomes achieved
by humane alternatives, compared to harmful
animal use. We located 50 relevant studies from
1968–2020, primarily from the USA, UK and
Canada. Humane teaching methods produced
learning outcomes superior (30%), equivalent
(60%), or inferior (10%) to those produced by
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traditional harmful animal use. Many additional
studies in which comparison with harmful animal
use did not occur have illustrated other benefits of
humane teaching methods, namely, time and cost
savings, increased repeatability and flexibility of
use, customization of the learning experience,
more active learning, facilitation of autonomous
and life-long learning, improved attitudes towards
computers and alternatives to animal use and
increased employer perception of computer
literacy. This presentation reviews educational
animal use, humane teaching methods and
evidence concerning teaching efficacy. The results
indicate that educators can best serve their students
and animals, while minimizing financial and
time burdens upon their faculties, by introducing
well-designed teaching methods not reliant upon
harmful animal use.
Keywords: animals in education, 3Rs, humane
teaching.
Correspondence: andrewknightvet@gmail.com
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STUDENTS’ PERSPECTIVES AND ATTITUDE ABOUT
THE SHIFT TO EMERGENCY REMOTE LEARNING OF
VETERINARY ANATOMY DURING THE COVID-19
PANDEMIC
Mohamed A. A. Mahdy1*, PhD
Department of Anatomy and Embryology, Faculty of Veterinary Medicine, South Valley University, Qena 83523, Egypt
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ABSTRACT
Although anatomists worldwide have rapidly
shifted to emergency remote learning in the
COVID-19 crisis, the sudden transition has forced
traditional anatomists in developing countries to
shift into virtual mode without planning or training.
Moreover, practical training was missing. Aim: It
is important to evaluate the shift to explain how we
can recover from this pandemic. Methods: Students
were invited to answer an anonymous online
Google Form questionnaire using the snowball
sampling method. Only students who studied
anatomy online during the COVID-19 lockdown
period were eligible to answer the questionnaire.
Results: A total of 961 participants were enrolled
in this study from 87 countries and 6 continents.
Data showed that the majority of students (81.6%)
were interested in studying anatomy online during
COVID-19 lockdown. Moreover, approximately
82% of students were comfortable with the
technological skills, and approximately 61% of
students can understand online anatomy well
during lockdown. Furthermore, approximately
52.76% of students believed that online learning
of anatomy suited for theoretical, 8.74% believed
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that it suited for practical parts, and 30.28%
believed that it suited for both theoretical and
practical parts. On the contrary, about 36.63% of
students thought that online learning of anatomy
could replace face to-face teaching. In conclusion,
shifting to remote teaching appears to be a good
and convenient approach during the lockdown
period as shown by student interest to study
anatomy online during the COVID-19 lockdown,
their comfort with the technological skills and
their level of understanding. However, practical
classes with cadaver dissection and dealing with
different anatomical specimens is essential for
veterinary students, therefore, blended learning
is recommended. The study also highlighted
several challenges associated with studying
anatomy online during the lockdown period and
recommendation to overcome these challenges.
Keywords:
COVID-19,
veterinary

Evaluation, anatomy
coronavirus, remote

teaching,
teaching,
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A NEW WAY OF EDUCATION-VIRTUAL REALITY
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ABSTRACT
Virtual reality is a simulation of a digital, fictional
world based on computer-generated images. The
experience is visual, audible and, in some cases
tangible, with the creation of feedback effects.
Students who are burdened with a lot of information
in a short period of time are oversaturated, which
leads to passivity and lack of active participation
in teaching. Therefore, the use of virtual reality
in education provides opportunities for classroom
interaction. Traditional methods of education based
on lectures can be supplemented by virtual reality,
both in the field of natural sciences and in the field
of social sciences, as in criminal sciences. “Crime
scene” is a virtual, highly-advanced simulator
which allows students to test their criminological
knowledge and skills in the field”. For the first
time, students of law had the possibility to
impersonate investigating officer. With the virtual
goggles on students are placed in the middle of the
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crime scene. Their task is to secure the evidence,
research the traces and the deceased and answer
what had happened. Afterwards, the lecturer
analyzes students’ behavior and points at mistakes
made by the student (ignoring traces). “Crime
scene” succeeded in attracting much attention
on the media and within the educational sector.
“Crime scene” successfully combines learning and
having fun, while giving educational institutions a
cutting edge. The use of virtual reality in education
will modernize pedagogical processes and transfer
material in an interesting way, and also encourage
students to independently research and collect
knowledge.
Keywords:
processes

students,

research,

pedagogical
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