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Abstract 

 

Anatomy is the science that studies the macroscopic 

composition of animal body and is a fundamental pilar 

within the discipline of veterinary medicine, for its study 

over the years animals and their corpes have been used, 

but today several changes: social, cultural and 

environmental, as well as the human- animal connection, 

are forcing institution to implement bioethical 

alternatives to the use of these. The purpose of this 

compilation is to provide an up-to date overview of the 

use of anatomical models in the teaching of veterinary 

anatomy as an animal welfare strategy, based on the 3R´s 

principles proposed by the OIE, in order to make know 

the different alternatives that currently exist to the use of 

cadavers and vivisection, as well as the advances in 

technological innovation in the teaching of veterinary 

anatomy and its applications within the specialty 

 

 

 

 

 

Anatomical models, Animal welfare, Bioethical 

alternatives 

 

Resumen 

 

La anatomía es la ciencia que estudia la composición 

macroscópica del cuerpo animal, y es pilar fundamental 

dentro de la disciplina de la medicina veterinaria. Para su 

estudio, a través de los años, se han utilizado animales y 

sus cadáveres, pero en la actualidad diversos cambios 

sociales, culturales y ambientales, así como el vínculo 

humano-animal, están obligando a las instituciones a 

implementar alternativas bioéticas al uso de estos. El 

objetivo de esta recopilación es proporcionar un 

panorama general y actualizado sobre el uso de los 

modelos anatómicos dentro de la enseñanza de la 

anatomía veterinaria como estrategia de bienestar animal, 

en base a los principios de las 3R´s propuestos por la 

OIE, con la finalidad de dar a conocer las diferentes 

alternativas que existen en la actualidad al uso de 

cadáveres y la vivisección (disección practicada en un 

animal vivo, con el propósito de hacer estudios o 

investigaciones científicas), así como los avances en 

innovación tecnológica en la enseñanza de la anatomía 

veterinaria y sus aplicaciones dentro de la especialidad. 

 

Modelos anatómicos, Bienestar animal, Alternativas 

bioéticas 
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1.  Introduction 

 

Anatomy is the science that studies the 

macroscopic composition of the animal body, 

and is a fundamental part of the discipline of 

veterinary medicine. For its study it is divided 

into descriptive anatomy and dissections and 

topographic anatomy. For many years this 

science has used animals and their corpses for 

its study and understanding (Dyce et al., 2012), 

but today these practices are being questioned 

from various aspects such as: animal rights, 

animal welfare, operating costs, feasibility, 

management and reproducibility of the 

exercises (Ortíz, 2015). Currently there are 

more and more alternatives for the practice and 

teaching of veterinary anatomy such as artificial 

models, whether physical or virtual (Molina et 

al., 2012). According to Martínez and Romero 

(2010), it is important to find tools that 

facilitate learning, but also their evaluation, 

therefore, educational measurement and 

evaluation constitute key processes linked to 

the teaching-learning process and represent 

fundamental tools for the decision making 

within an institution. Flores et al. (2017) 

mention a definition of didactic strategy as 

“procedures and resources used by the teacher 

to promote meaningful learning, intentionally 

facilitating a processing of new content in a 

more profound and conscious way”.  

 

In the process of organizing teaching, 

didactic strategies are useful tools that help the 

teacher to communicate the contents and make 

them more accessible to the student's 

understanding. A teaching strategy is not 

valuable in itself; Its value is in facilitating 

student learning and in generating more 

pleasant and conducive environments for 

university education (Flores et al., 2017) and it 

is under these statements that the viability of 

the use of anatomical models in the teaching of 

veterinary anatomy. 

 

Therefore, this work is a compilation of 

information on the use of anatomical models in 

veterinary education, their historical 

background, the different types and variables 

that exist, the justifications for their use, the 

advantages and disadvantages that they present, 

as well as the future challenges within 

veterinary education.  

 

 

 

This document is intended to be a 

support guide for teachers and students of the 

degree in veterinary medicine and zootechnics, 

on the use of models in the teaching of 

veterinary anatomy as an animal welfare 

strategy, so that with it they can learn about the 

different tools that currently exist and where the 

scientific and technological development in the 

veterinary field is going, with a future objective 

that they can visualize a little explored and 

diffused area of the profession of veterinary 

medicine that is the innovation and 

development of alternative technologies to use 

of animals in education, as well as serving as a 

background for future research in the field. 

 

2. Historical background of the use of 

animals in education 

 

According to Téllez (2012), vertebrate animals 

are fundamental in biomedical sciences, since 

they have been used as models to understand 

the causes, diagnosis and treatment of diseases 

that affect humanity and animals, as well as 

contributions to education superior and 

specializations, in the development, production 

and control of medicines, food and other 

supplies. The history of the use of animals in 

education is related to the beginning of the 

experimental use of animals as models of 

human anatomy, physiology and psychology, it 

is believed that the practice of dissection was 

introduced in education, especially medical, 

during the 12th and 20th centuries. XIII. Once 

the similarity between the human body and the 

animal was established, this practice became 

common.. 

 

3. Historical background of the use of 

anatomical models in veterinary education 

 

From the end of the VXII century to the mid-

XIX century, a multitude of anatomical models 

were created for educational purposes and 

different materials (waxes, paper mache, wood, 

plaster) that were of great importance for the 

transmission of scientific knowledge due to the 

impossibility of conserving corpses, especially 

in hot season (Hernández et al., 2018). In the 

veterinary discipline according to Trujillo 

(2016), it was from 1761 with the creation of 

the Ecole Vétérinaire de Lyon, France, when 

anatomical models began to be used within the 

collections in the museums of the higher 

schools. 
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4. Description of the anatomical models 

developed and used in the teaching of 

veterinary medicine 

 

Currently, as mentioned by Knight (2008), 

there are more and more alternatives for the 

practice and teaching of veterinary anatomy, 

among these alternatives are artificial 

anatomical models, computer models, 

electronic simulators or augmented reality. The 

different types of models and their variants are 

described below. 

 

4.1. 2D or two-dimensional anatomical 

models 

 

Within this category are the manuals (Fig. 1) 

atlases, coloring books, posters, photographs, 

digital presentations, drawings, diagrams and 

any two-dimensional representation that is used 

in the teaching and learning activities of 

veterinary anatomy ( Nieto et al., 2014). Chaix 

and Méniel (2005) mention that the 

determination manuals are based on the graphic 

representation of the various bones and that 

they sometimes include the indication of the 

constant characters (family, genus and species). 

They mention that for the approach to 

anthropozoology they are a good introduction, 

but they are not enough for the practical 

understanding of this science. 

 

 

 

Figure 1 2D didactic anatomical model 

Source: Szunyoghy & Fehér, (2010) 

 

4.1 Audiovisual anatomical models 

 

According to Soler et al. (2016) are resources 

that are presented as a realistic alternative to 

dissecting animals, it is a support material that 

precedes surgical practice in simulators or work 

in these species. 

  They can be used by students and serves 

as entertainment before practicing with corpses. 

According to Bastida and Morales (2015), 

audiovisual resources are part of the didactic 

resources called multisensory. The use of 

videos (Fig. 2) in medical higher education has 

shown to have excellent pedagogical utility, in 

universities worldwide they have been used in 

the teaching of anatomy, surgical, exploratory 

techniques, or even communication skills 

(Villaescusa et al., 2014). 

 

Tabares (2018) and Terrado et al. 

(2018), mention that new technologies such as 

WhatsApp, Facebook, Twitter, Instagram, are 

tools that facilitate the transfer of audiovisual 

information remotely, thus allowing access to 

information. 

 

 
 
Figure 2 Audiovisual model (video) 

Source: Veterinary anatomy. Muscles of the neck and 

shoulder girdle part 1. Available in: 

https://www.youtube.com/watch?v=Fkv6jkl894M&t=256

s 

 

4.3 Organic anatomical models 

 

Molina et al. (2019) mentions that there are 

several techniques for the conservation of 

corpses, in order to appreciate the anatomical 

characteristics of animals and understand their 

role in practical teaching, of the units of 

anatomy and veterinary embryology, they 

usually use materials such as bones (Fig. 3 ), 

fresh muscles and organs, or regularly fixed or 

preserved material (from slaughterhouses or 

corpses obtained after the humane slaughter of 

domestic animals), due to its short duration, 

which is approximately seven to ten days 

maximum, it is very expensive. For this, the 

products most frequently used for their quality 

and low cost are formaldehyde as a fixative and 

phenol as an antifungal.  
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Both products are classified as highly 

toxic and are very volatile, therefore, according 

to the legislation, their use is restricted in 

relation to the environmental levels allowed for 

these substances, which results in strong 

economic investments in the installation of 

extraction systems. adequate so that the 

environmental levels of the substances are 

allowed. 

 

Currently, according to Sánchez et al. 

(2012), Molina et al. (2019) and Frías (2019), 

there are other alternatives to those 

conventionally used for the preservation of 

anatomical pieces based on formaldehyde such 

as transparency, filled with silicone, 

paraffinization, the use of crystallized resins as 

well as the plastination technique (Fig. 4 ), 

which is based on the replacement of organic 

fluids (mainly tissue water and part of the fats) 

by silicones, polyester resins or epoxies, which 

allow the conservation of biological material 

eternally, and has the advantage of being stored 

without the need for essential conditions and 

with the advantage of being innocuous and 

devoid of toxicity for those who handle it. With 

this technique, anatomical pieces with higher 

quality, dry, odorless, non-toxic and with 

unlimited duration are obtained, which allows 

its use in teaching (López, 2019). 

 

 
 

Figure 3 Bovine Skeleton Organic Anatomical Model 

Source: Murcia Anatomy Museum. Available in: 

https://www.um.es/web/museo- 

veterinario/colecciones/esqueletos 

 

 
 
Figure 4 Plastinated organic anatomical models 

Source: Murcia Anatomy Museum. Available in: 

https://www.um.es/web/museo-

veterinario/colecciones/piezas-plastinadas 

 

4.4 Organic anatomical models with 

interventions of synthetic materials 

 

Balastegui et al. (2018) describes them as 

follows: they consist of two components, one 

synthetic and one organic, these models are 

made on a chemically preserved organic base 

(Fig. 5) and a synthetic component (plasticine, 

clay, plaster, wax, fabric, paper, resin , etc.). 

These models allow direct interaction with the 

pieces and develop creativity and problem 

solving. The advantage of these models is that 

they will remain as part of the inventory of 

anatomical resources for later use (Fig. 6).  

 

 
 
Figure 5 Anatomical models made by students 

Source: Balastegui et al. (2018) 

 

    
 
Figure 6 Mixed model (simulator of artificial 

insemination and reproductive system of bovine female) 

Source: Personal Photography 

 

4.5 Inanimate anatomical models 

 

According to Tamayo et al. (2019) and Lenis et 

al. (2019) artificial models are a representation 

of a part or a replica of the body, which present 

the anatomy in a more simple way, which 

facilitates its understanding.  

about:blank
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These exist in various presentations 

such as mannequins that are assembled by 

anatomical pieces or simply organs or fixed 

whole bodies, that is, they do not present a 

physical interaction beyond contemplation, the 

didactic utility of these models is based on the 

following aspects: it can be used outside the 

laboratory without exposure to substances with 

a health risk, they allow better visualization of 

some structures that are difficult to visualize in 

a real corpse, which improves the learning 

process. These can be industrially manufactured 

(Fig. 8) or elaborated in a traditional or artistic 

way by students (Fig. 7) or teachers, through 

the use of 3D printing (Calavante et al., 2020). 

 

According to Payró (2015), Lenis et al. 

(2019), Balastegui et al. (2018), the advantages 

that can be attributed are that they allow various 

interactions with other types of models such as 

virtual ones, preserved organic anatomical 

models and other didactic techniques such as 

body painting and body projection. 

Disadvantages are poor access to these 

resources due to cost or availability by 

manufacturer location. 

 

 
 
Figure 7 Inanimate artificial anatomical models: a) 

artisan b) industrial 

Source: Personal Photography 

 

 
 
Figure 8 Industrial bovine anatomical model, lateral 

view 

Source: https://www.somso.de/es/zoologie/anim-

vertebrados/vaca/ 

 

 

 

 

 

 

4.6 Body painting 

 

According to Sattin et al. (2018) the body 

painting technique was introduced by Op den 

Akke in 2002, as a method of teaching human 

anatomy. This form of body art is enjoying 

increasing popularity in veterinary medicine, 

particularly for the study of equine anatomy 

(Fig. 9), as it provides a faithful representation 

of various anatomical structures through 

painting on the skin. Body painting is an 

innovative and promising method of teaching 

anatomy that, if combined with classical 

methods of teaching anatomy, has great 

applicability in veterinary education (Senos et 

al., 2015; Sattin et al., 2018). This auxiliary 

method allows students to associate anatomical 

structures with their respective locations and is 

believed to complement traditional anatomy 

teaching. 

 

The use of new techniques that are 

based on live models is still rare in the teaching 

of veterinary anatomy and raises animal welfare 

concerns, however, living anatomy as Sattin et 

al calls it. (2018) to the technique of body 

painting and palpation, is increasingly gaining 

recognition as an alternative to the use of 

corpses. The body painting technique also has 

drawbacks, such as the need for a highly 

capable artist and the level of physical stress to 

which the horse is subjected during the long 

procedure, if it is not treated properly. Also, 

palpation should be avoided, as direct contact 

can damage the artwork over time, just like the 

horse lying in the stable. For this reason, 

friendly and accessible techniques have been 

developed based on the use of a type of 

disguise or shirt (Fig. 10), in which the skeleton 

of the equine is painted, thus guaranteeing the 

use of the body painting technique in equines 

that suffer a lot of stress from driving (Sattin et 

al., 2018). 

 

 
 
Figure 9 Drawing of bones and muscles on the skin of an 

equine 

Source: Senos et al. (2015) 

 

https://www.somso.de/es/zoologie/anim-vertebrados/vaca/
https://www.somso.de/es/zoologie/anim-vertebrados/vaca/
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Figure 10 Body painting, using a painted garment to 

identify and palpate bone structures 

Source: Sattin et al. (2018) 

 

4.7 Body projection 

 

Like the body painting technique, it is based on 

the ethical use of animals in teaching and its 

fundamental principle is the 3 R's 

(replacement), preventing the suffering caused 

by the use and handling of animals in teaching 

practices. and relies on virtual simulators, 

veterinary anatomy software and inanimate 

artificial models (Fig. 11) for its execution in 

the classroom, this cutting-edge technology was 

implemented in Mexico, in the Veterinary 

Medicine and Zootechnics degree of the 

University of the Valley of Mexico, Campus 

Coyoacán (Press UVM, 2015). 

 

The advantages of this system is that it 

allows interaction with a variety of topics 

within anatomy and has applicability in 

different subjects that are fundamentally based 

on anatomy, such as surgical technique, 

systemic pathology, general pathology, 

zootechnics and the different clinics by species 

(Payró, 2018). The disadvantages of this 

technique are the costs of the software and the 

models, although against this, digital 

presentations and models made in an artistic or 

handmade way with a similar practicality can 

be used. 

 

 
 
Figure 11 Body projection, animal body class II 

Source: University of the Valley of Mexico. Bachelor of 

Veterinary Medicine and Animal Husbandry. Available 

in: 

http://www.youtube.com/watch?v=TfZOaa1FZWw&t=1s 

 

4.8 Anatomical simulators 

 

Physical or mechanical models can be defined 

as those devices (mechanical, electrical, 

pneumatic, etc., or a combination of them) that 

allow simulating all or part of a biological 

system (Molina et al., 2012). Neri (2017) 

defines simulation as a technique that replaces 

and amplifies real experiences, evoking and 

replicating substantial aspects of the real world 

in an interactive way. 

 

Within the clinical area of health 

sciences, innovative simulation models have 

been incorporated, these being a fundamental 

method for teaching, learning and as an 

integration system between basic and clinical 

sciences (Pérez & Romero, 2014). 

 

A simulator is considered to be any 

logical, physical or biological system capable of 

fully or partially simulating a process that we 

intend to study, which can be classified as 

mathematical (computer simulators, pre-

existing data), physical or mechanical (devices 

that allow simulating in whole or in part of 

some biological system) and biological 

(incorporation of ethical biological materials) 

(Molina et al., 2012). The bioethical basis for 

the use of simulators is based on the fact that 

they must be used for educational purposes 

before putting the safety of the subject / animal 

at risk (Baracaldo et al., 2019; Sandoval, 2018; 

Neri, 2017; Boroni & Goldsack, 2016). 

 

There are different types of simulators 

and they are located in a range that goes from 

videos and computer programs, through models 

of body parts, animal models, robotic surgical 

simulators, virtual reality simulators, 

augmented reality simulators, total procedure 

simulators, to full-scale models, also according 

to their level of complexity of operation and 

technology can be classified as: 

 

 Low complexity: simulates the process 

without simulating your environment 

(training boxes, basic CPR manikins, 

bovine artificial insemination (AI) 

simulator). 

 Medium complexity: they simulate the 

process including part of its 

environment and variations can be made 

in the procedure (bovine gynecological 

examination simulator for the diagnosis 

of the estrous cycle) (Pérez & Romero, 

2014). 
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 High complexity or advanced simulator: 

it simulates the process, its environment 

and has devices and sensors connected 

to a computer that allow feedback in 

real time (Martnsen & Jukes, 2005). 

 

4.8.1 Virtual reality simulators 

 

Martinsen & Jukes (2005) refer that generally 

when the term virtual reality is used, mention is 

made of advanced interactive software, with 

powerful 3D graphics (Fig. 12), which allows 

the user to immerse themselves in the 

experience when using it, since that facilitates 

psychomotor skills and procedures to be 

practiced in a highly sensory manner. In this 

exciting and growing field of technological 

development, the use of new technologies 

dramatically increases the opportunities for 

interaction in real time with a dynamic reality 

simulator, through the computer-human 

interface, a significant example is the Canine 

Virtual Anatomy program of the Collegue of 

Veterinary Medicine and Biomedical Sciences 

of Colorado Estate University (Fig. 12), which 

allows a dissection of the body of a real dog 

that was previously performed to later be 

registered in the software, and thus be able to 

visualize all the structures, in addition to 

containing hearing aids as well as interactive 

questionnaires.  

 

 
 
Figure 12 Virtual dissection of a dog carcass 

Source: Canine Virtual Anatomy dei College of 

Veterinary Medicine and Biomedical Sciences of 

Colorado Estate University. 

http://www.cvmbs.colostate.edu/vetneuro/  

 

 

 

 

 

 

 

 

 

 

4.8.2 Mechatronic or computerized 

simulators 

 

These models are composed of a physical 

model that contains a robotic or computerized 

system which works through software, 

therefore the participants can have an 

experience as close to reality making use of 

their capacities and technical skills in 

management or intervention. with the model, 

which with practice and successive repetition 

generate optimal capacities to be able to 

perform replications in animals in vivo or even 

interventions, but with a very low margin of 

error in terms of technical training (Fig. 13). 

Animals are not subjected to inappropriate 

handling and therefore they are not caused 

unnecessary suffering (Pérez & Romero, 2014; 

Molina et al., 2012). 

 

 
 
Figure 13 Obstetric maneuvers using a bovine female 

model  

Source: Saavedra, (2018) 

 

5 Discussion 

 

It is necessary to analyze and reflect on the use 

of anatomical models as a bioethical and animal 

welfare strategy, given the use and 

experimentation with live animals or parts of 

these in teaching throughout the Veterinary 

Medicine career. It is necessary to take into 

consideration the following aspects: ethical 

justification and animal welfare, the 

comparative advantages and disadvantages 

between anatomical models and the use of 

cadavers, as well as vivisection, future 

challenges of the advancement in science and 

technology, as well as, the imminent changes in 

the teaching of veterinary medicine forced by a 

more conscious and bioethically responsible 

society.  

 

 

http://www.cvmbs.colostate.edu/vetneuro/
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Therefore, each of the following aspects 

is addressed separately in order to finally reach 

an objective and transcendent reflection 

regarding the use and implementation of 

anatomical models in the teaching of veterinary 

anatomy as an animal welfare strategy. 

 

Fisher (2016) mentions that the ethics of 

the use of animals and their welfare is a 

necessary topic to be discussed by different 

professional areas, as well as throughout the 

levels of education. Taking into account the 

new demands for ethical foundations that guide 

decision-making in the face of an ethical 

dilemma associated with a new reality in a 

globalized world, whose economic interests and 

the valuation of individual perceptions, a new 

intervention is necessary. Bioethics arises in 

this new scenario as a discipline that serves as a 

bridge between biological and human sciences, 

aiming at the dialogue of all subjects / actors 

involved in the search for new ethical 

paradigms that establish a more just 

relationship with all living beings and the 

environment. 

 

Animal use resulting in injury or death 

has historically played an integral role in 

veterinary education, in disciplines such as 

surgery, physiology, biochemistry, anatomy, 

pharmacology, and parasitology. However, 

several safer alternatives now exist, including 

computer simulations, high-quality videos, 

“ethically sourced cadavers,” such as medically 

euthanized animals, preserved specimens, 

surgical models and simulators, non-invasive 

self-experimentation, and supervised clinical 

experiences. (Ortiz, 2015). 

 

The International Organization for 

Animal Health (OIE) recognizes the essential 

role of the use of live animals in research and 

education, the guidance that this entity 

promotes for animal welfare stipulates that the 

use of animals must be an important 

contribution to welfare. human and animal and 

stresses the importance of being based on the 

principle of the three Rs mentioned below: 

 

1R: Replacement, that is, the use of 

methods that use cells, tissues or organs of 

animals (relative replacement), in addition to 

those that do not require the use of animals to 

achieve scientific objectives (absolute 

replacement). 

 

2R: Reduction, that is, methods that 

allow researchers to obtain comparable levels 

of information from a number of animals or 

obtain more information from the same number 

of animals. 

 

3R: Refinement, that is, methods to 

prevent, alleviate or minimize any known and 

eventual pain, distress, discomfort or lasting 

damage and / or improve the welfare of the 

animals. Refinement implies the appropriate 

selection of species with a lower degree of 

structural and functional complexity in their 

nervous system and a lower apparent capacity 

for experiences derived from their complexity. 

Possibilities for refinement should be 

considered and implemented throughout the life 

of the animal and include, for example, 

housing, transport and euthanasia (OIE, 2019). 

 

According to Rivero (2018), Fisher 

(2016) and Carenzi & Verga (2009), currently 

animals are attributed moral status, based on 

parameters such as sentience, the ability to 

experience pleasure and suffering and, for this 

reason, are considers it immoral to provide 

suffering to any sentient being and as 

mentioned (Ortiz, 2018), if any learning process 

involves morally objectionable behaviors, then 

surely we will tend to say that it is not 

justifiable, even if it is pedagogically effective, 

and therefore it is unjustifiable when in 

agreement With several authors, there are more 

viable alternatives under bioethical grounds that 

reduce or do not involve animal suffering 

(Balls, 1994; Martinsen and Jukes, 2005; 

Knight, 2008; Carenzí & Verga, 2009; 

Cardona, 2010; DeHoff et al., 2011 ; Muñetón 

& Ortiz, 2011; Villareal & Medina 2011; 

Ozkadif & Eken, 2012; Téllez, 2012, Pérez & 

Romero, 2014, Sanin et al., 2014, Re. Et al., 

2014, Rodríguez & Suárez, 2014. Sanchis , 

2015, Breasts et al., 2015, Cruz, 2016, Fischer, 

2016, Boroni & Goldsack, 2016, Soler et al., 

2016, Neri-vela, 2017, Vélez & Robinson, 

2017, Balasteguí et al., 2018, Hernández et al. , 

2018, Sattin et al., 2018, Terrado et al., 2018, 

Tabares, 2018, Baracaldo et al., 2019, Hackman 

et al., 2019, Leandro et al., 2019, Juárez, 2019, 

Payró, 2019, Tamayo et al., 2019, Villareal & 

Mendoza, 2011, Cavalcante et al., 2020). 
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It is also important to mention the 

disadvantages, advantages and disadvantages of 

the use of anatomical models in practical 

teaching. As can be seen, the main problem 

with anatomical models of 2D structures 

(manuals or textbooks) is the clear lack of 

understanding with which students can develop 

a thought and spatial distribution of said 

structure as a whole and not as several images 

united to form one, from different points of 

view (Sanchis, 2015).  

 

According to Nieto et al. (2014) it is 

necessary to use preserved biological material, 

since, although in didactic resources such as 

drawings, diagrams, slides (2D Models) the 

shape of the structures can be appreciated, it is 

not possible to perceive other important 

characteristics such as size, external 

appearance, color, texture, consistency, 

distribution, and topographic relationships.  

 

While Muñetón & Ortiz (2011) report 

that one of the drawbacks of using preserved 

biological material is the smell produced by the 

formaldehyde vapors with which the different 

anatomical pieces have been made, this product 

has the advantage of fixing the fabrics, avoid 

their decomposition and have an acceptable 

price in the market. The problem comes with 

the side effects attributed to it, such as eye, nose 

and throat irritation, breathing difficulties, 

bronchitis, sensitization, allergy, and its 

classification as a probable human carcinogen. 

 

On the other hand, physical models also 

have some drawbacks, some anatomical 

structures, whether replicas or real, are difficult 

to get and store correctly or have a very high 

price for most schools. The physical structures 

that are easier to achieve are usually present in 

limited numbers, slowing down the study of all 

the students in a classroom (Sanchis, 2015). 

 

While the convenient use of plastic 

materials throughout the history of anatomy has 

been a valuable support for teaching, either as a 

method of inclusion of pieces, especially when 

they must remain in a liquid medium, as well as 

in the injection of self-curing acrylic resins, 

which have made it possible to make molds of 

blood vessels followed by corrosion (Villarroel 

& Medina, 2011). 

 

 

 

 

According to Knight (2008) and Molina 

(2012), the use of models and simulators 

increases teaching efficiency and decreases 

costs, together with a greater potential for 

adaptation and repeatability of the learning 

exercise, which are usually the result of use of 

humane teaching methods. Increased student 

confidence and satisfaction, better preparation 

for labs, and decreased student stress can also 

occur. Improved information retrieval and 

communication skills of students, as well as 

improved student attitudes towards computers 

and increased employers' perception of 

computer literacy can also result from these 

methods. 

 

The use of simulators in veterinary 

medicine is based on the objective of preserving 

animal welfare and reducing the risks of injury, 

both for students and patients, allowing quality 

teaching to be provided, improving skills in the 

clinical management of animals. animals (Pérez 

& Romero, 2014). The use of simulators in 

university teaching allows practical training in 

situations similar to real ones, so that students 

are trained in the technique, by repeating a 

maneuver multiple times that allows them to 

ensure its correct performance before applying 

it to real individuals. (Baracaldo, 2019). That is 

to say, it is not a matter of not carrying out 

practices with real individuals, but rather 

reducing errors in practical intervention as 

much as possible and consequently avoiding 

unnecessary suffering as a basic principle of 

animal welfare (Payró, 2018). 

 

At present, the teaching of medicine and 

veterinary medicine around the world has 

shown great advances in materials, instruments, 

techniques, ethics and laws, which have 

radically changed, characterized by a 

vertiginous advance in science, which has led to 

an amazing change in different areas, allowing 

to know infinity of processes that explain the 

reason for many diseases, this in turn generates 

a simpler way of understanding and executing 

medical acts, in addition to facilitating the 

students of this discipline, the learning and 

practice in a safer way, fundamental 

characteristics in this area, where the health and 

well-being of patients is at stake (Baracaldo et 

al., 2019). 
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According to Sanín et al. (2014) 

currently the teaching of medical sciences is 

changing and it is increasingly common to 

observe a significant increase in the use of 

models for teaching and learning in the training 

processes of doctors, dentists, nurses, 

physiotherapists, paramedics, among others , 

but in agricultural sciences the implementation 

is more recent and only since 1990 some 

models or simulators began to be used in 

teaching and whose didactics is still under 

discussion. 

 

Basic education subjects such as 

anatomy represent for students not only a high 

rate of academic repetition, but also one of the 

most important reasons for student dropouts 

from professional careers. Therefore, it is a duty 

of teachers to promote the study and 

appropriation of knowledge in order to 

guarantee a successful and ethical professional 

training, with the growing development of 

information technologies in the academic 

environment, anatomical models are a resource 

that perfectly adjusts to the needs of these 

dynamics (Sanín, et al., 2014). 

 

The modern university must prepare its 

students to carry out their profession 

adequately, it is therefore essential that the 

educational process be analyzed with a double 

perspective: how students learn and 

consequently what and how to teach them. 

 

Historically, live animals have been 

used to teach procedures in veterinary 

medicine. However, in the last decade, new 

technologies such as manuals, videos, images 

and augmented reality simulators have been 

produced, seeking to develop skills and abilities 

in students (Cardona, 2010). According to 

Gutiérrez (2007), a clear reflection of the good 

use of ideal techniques for student learning is 

that students find these innovations attractive, 

easy to understand, giving them a self-need to 

learn, encouraging them to search for 

knowledge and complex skills; through the 

acquisition, encoding, retrieval and processing 

of information; achieving significant, 

analytical, practical knowledge and with the 

necessary skills for its application in practice 

(Mendoza et al., 2012). 

 

 

 

 

Society, the environment, the 

development of technology, the development of 

agriculture, the emergence of disease, the 

human-animal bond, and culture are all 

changing rapidly. To remain relevant, 

veterinary medicine must adapt and respond to 

changing needs in society. The dynamics of 

social change cannot be interrupted, but the 

success of the profession will be determined by 

how it meets the requirements of society. To 

understand these changing needs, veterinary 

medical colleges must broaden the scope of 

education they offer; however, colleges are not 

expected to provide education to veterinary 

medicine students in all areas of professional 

focus deemed necessary to meet the needs of 

society (Willis et al., 2007). According to 

Téllez (2012), ethical (or unethical) behavior is 

learned during the career and this is reflected in 

professional practice. As they are trained, a 

framework of norms, values or beliefs that 

shape attitudes in students is transmitted 

without express intention that will influence 

their work. 

 

As mentioned by Willis et al. (2007) it 

is essential to develop pedagogical strategies 

based on anticipating unexpected changes. This 

allows preparation for various future challenges 

in a timely manner, it does not predict or 

forecast the future nor is it a strategic plan. In 

other words, it anticipates and creates multiple 

and plausible futures that are possible and 

credible. These can be positive or negative, but 

with their diversity they show issues and 

perspectives that would not have been 

considered initially. 

 

A case that exemplifies the above is the 

situation currently being experienced at a global 

educational level caused by the pandemic 

caused by the SARS CoV-2 virus (Covid 19) 

which forced a drastic change from face-to-face 

education to virtual education, forcing teachers 

and students to use information technologies 

(ICTs) as a means for the development of their 

teaching-learning process as a professional. 

Likewise, within this period, the lack of 

artificial anatomical models available within the 

universities was evidenced, which, added to the 

technical difficulties in terms of knowledge and 

management of ICTs by students and teachers, 

made the teaching-learning process learning 

would be impaired in terms of practical 

application in the different subjects. 
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6. Conclusion 

 

Derived from the growing scientific, 

technological and bioethical development, it 

seems essential that the professionals of 

Veterinary Medicine and Zootechnics of the 

XXI century, know and actively participate in 

the design, innovation and technology of the 

industry of anatomical models with application 

not only in the sciences veterinary, but in 

general in the health sciences and the 

interdisciplinarity that these entail. All this 

from the fact that, at present, the practices 

related to the use of animals in research, 

teaching and even in the production and care 

given to them in general, are being questioned 

from various aspects such as: the rights of the 

animals, animal welfare, sustainability, 

operating costs, feasibility, management and 

reproducibility of exercises, where different 

professions are involved. 

 

In addition, there is evidence of the need 

to develop academic programs based on 

problem solving, meaningful learning, learning 

by competencies and the interdiscipline of 

veterinary medicine professionals, which 

creates the opportunity and need to rethink 

pedagogical strategies with the purpose of 

including in the degree of Veterinary Medicine 

and Zootechnics, of the university institutions 

where it is taught, the use of artificial 

anatomical models and other technologies that 

last in time and space so that they are strategic 

tools and thus avoid unnecessary animal 

suffering, facilitating the practices in the field 

with better quality and guaranteeing the 

technical, surgical or clinical skills of the 

students in training and carrying out the ethical 

handling of the animals. 
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