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The rapid development of digital technologies and their integration into all 

spheres of human activity highlight the need to modernize veterinary 

education [1], [3], [10]. Modern training of veterinary professionals must 

correspond to the challenges of digital transformation and the demands of clinical 

practice, where diagnostic accuracy, rapid decision-making, and proficiency with 

contemporary equipment and methods constitute key indicators of professional 

effectiveness [2], [6], [9]. Digital technologies open new possibilities for improving 

the quality of education, developing professional competencies, optimizing practical 

training, and creating safe conditions for practicing complex clinical skills without 

exposing animals to risk [4], [8]. 

In today’s context, as universities increasingly implement blended and distance 

learning models, digital tools are becoming not merely supplementary, but central 

pedagogical instruments [3], [5], [7], [10]. They support individualized learning, 

enable students to progress at their own pace, provide access to real clinical cases, 

and create an interactive educational environment closely aligned with professional 

practice [4], [8]. 

One of the most innovative directions in digitalization is the use of virtual 

reality (VR) and augmented reality (AR) technologies. In veterinary education, they 

make it possible to simulate real clinical scenarios without risking animal welfare 

and without being constrained by the physical capacities of veterinary training 

facilities (see Table 1) [1], [8]. 
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Table 1 

VR Simulators in Veterinary Education 

Type of 

Practice / 

Skill 

Where It Is 
Used 
(Location / 
Conditions) 

How the VR Simulator Works 

(Technological Capabilities) 

Disciplines 

where it is 

used 

Clinical 

examination 

of animals 

Training 
clinics; 
simulation 
laboratories; 
distance VR-
classrooms 

• The student sees a 3D model of an animal 
(cow, horse, dog, cat).  
• Can “touch” different body areas, assess 
mucus membranes, coat condition, respiration.  
• The program changes parameters 
(temperature, pulse, respiratory rate, animal 
reactions).  
• The system simulates clinical symptoms: 
lameness, cough, diarrhea, seizures, etc. 

Veterinary 
Propedeutics 
Internal 
Medicine (Non-
infectious 
Diseases) 
Epizootiology 
Neurology 

Placement of 

intravenous 

catheters 

VR-injection 
simulators; 
phantoms 
with VR 
gloves; 
practical 
training rooms 

• 3D reconstruction of the animal’s vascular 
anatomy.  
• Simulation of tissue resistance during 
catheter insertion.  
• Selection of veins: jugular, peripheral limb 
veins, tail vein in cattle.  
• Simulation of errors (arterial puncture, 
vessel perforation). 

Clinical 
Diagnostics 
Surgery 
Anesthesiology 
and Intensive 
Care Animal 
Husbandry and 
Handling 

Obstetric 

manipulations 

Virtual 
calving 
simulators; 
VR modules 
for obstetrics; 
reproduction 
laboratories 

• Simulation of the birth canal in cows, ewes, 
mares.  
• Imitation of pathological labor: transverse 
presentation, double fetal presentation, 
retained placenta.  
• Ability to “feel” fetal and uterine tissue 
resistance.  
• Training techniques: correcting fetal 
position, applying obstetrical loops, calf 
extraction. 

Obstetrics and 
Gynecology of 
Animals 
Reproductive 
Biotechnology 
Endocrinology 

Surgical 

interventions 

VR operating 
rooms; 
simulators for 
laparotomies, 
orthopedic 
and soft-tissue 
surgery 

• Complete surgical scenarios (incision, 
bleeding, tissue response).  
• Instrument selection and incision 
techniques.  
• Suturing, hemostasis, intraoperative 
anesthesia management.  
• Simulation of complications: infected 
wound, hemorrhage, abnormal vital signs. 

Veterinary 
Surgery 
Orthopedics 
Traumatology 
Oncologic 
Surgery 

Anesthetic 

protocols 

VR anesthetic 
stations; 
virtual 
monitoring 
systems 

• Simulation of general and local anesthesia 
in various animal species.  
• Control of parameters: HR, SpO₂, BP, 
ventilation, reflexes.  
• Choice of drugs (ketamine, propofol, 
isoflurane).  
• Complication scenarios: apnea, 
hypotension, overdose. 

Veterinary 
Anesthesiology 
Intensive Care 
and 
Resuscitation 
Surgery 

Based on [1], [8] 
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Such technologies enable students to work independently, study morphology 

at their own pace, and integrate anatomical knowledge into clinical practice more 

rapidly [1], [4]. 

One of the most significant digital innovations is virtual animal patients that 

reproduce symptoms, physiological parameters, behavior, and potential 

complications [4], [8]. The student analyzes the data, formulates a differential 

diagnosis, selects diagnostic methods, and the program responds to their decisions [4]. 

This contributes to the development of: 

• clinical reasoning skills [4]; 

• the ability to work with diagnostic algorithms [2], [9]; 

• decision-making skills under conditions of uncertainty [4], [8]; 

• interdisciplinary integration of knowledge [3], [10]. 

The system evaluates the correctness of the student’s actions, provides 

recommendations, and creates an individual learning trajectory, ensuring reflection 

and correction of errors [4]. 

Artificial intelligence (AI) is becoming one of the most advanced tools in 

veterinary practice; therefore, its integration into educational programs is 

strategically important [2], [9]. Working with diagnostic algorithms helps students 

develop digital and analytical literacy (see Table 2) [2]. 
 

Table 2 

AI Technologies in Veterinary Medicine 

Direction of 

AI 

application 

Where it is used 

(conditions, 

equipment) 

How AI works (technological 

capabilities) 

Disciplines 

where it is used 

Analysis of 

radiographic 

and 

ultrasound 

images 

Veterinary 

clinics; 

diagnostic 

laboratories; 

training centers 

for digital 

monitoring; 

simulation 

classrooms 

• AI detects changes in tissue structures.  

• Automatically marks areas of 

increased density, shadows, neoplasms.  

• Analyzes ultrasound images (organ 

wall thickness, presence of fluid, 

structure size).  

• Compares results with large databases 

of clinical images.  

• Reduces diagnostic time and 

minimizes human error. 

Radiology 

Ultrasound 

Diagnostics 

Internal 

Medicine 

Oncology 

Cardiology 

Detection of 

pathologies 

at early 

stages 

Telemedicine 

systems; mobile 

applications for 

farmers; 

educational AI 

platforms; 

diagnostic offices 

• Detection of minimal changes not 

visible to the human eye.  

• Analysis of biomarkers, skin alterations, 

respiratory and cardiac patterns.  

• Early alerts for mastitis, ketosis, 

respiratory diseases, parasitic infections.  

• Instant formation of preliminary 

diagnoses and recommendations. 

Animal Therapy 

Epizootiology 

Parasitology 

Dermatology 

Neonatology 
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Continuation of table 2 

Direction of 

AI 

application 

Where it is used 

(conditions, 

equipment) 

How AI works (technological 

capabilities) 

Disciplines 

where it is used 

Analysis of 

animal 

behavior 

and motor 

activity 

Video 

surveillance on 

farms; smart 

cameras; motion 

sensors; smart 

collars; research 

laboratories 

• AI tracks activity: frequency of 

standing/lying, lameness, stereotypies, 

behavioral changes.  

• Identification of stress, pain, 

depressive or aggressive reactions. • 

Monitoring productivity and animal 

welfare.  

• Early detection of orthopedic issues in 

cattle and horses. 

Ethology 

Zoohygiene 

Animal 

Husbandry 

Orthopedics 

Stress 

Physiology 

Processing 

of 

laboratory 

data 

Veterinary 

laboratories; 

clinics; university 

departments; 

automated 

diagnostic 

systems 

• Rapid analysis of blood, biochemistry, 

urine, and fecal parameters. 

 • Automatic detection of deviations 

from reference values.  

• Data comparison with extensive 

laboratory profiles.  

• Construction of diagnostic algorithms 

(e.g., anemia → cause; renal failure → 

severity).  

• Integration of lab data with clinical 

symptoms for more accurate 

assessment. 

Clinical 

Diagnostics 

Laboratory 

Medicine 

Pathophysiology 

Endocrinology 

Microbiology 

Prediction of 

disease 

development 

and 

treatment 

effectiveness 

Clinics; research 

centers; farms; 

health monitoring 

systems 

• AI analyzes dynamics of clinical 

indicators and creates prognostic 

models.  

• Assesses risks of complications, 

relapses, and mortality.  

• Predicts treatment efficacy and selects 

optimal therapeutic protocols.  

• Used in cardiology, oncology, 

infectious diseases, and livestock 

production.  

• Enables individualized treatment 

strategies for animals. 

Cardiology 

Oncology 

Infectious 

Diseases 

Therapy 

Pharmacology 

and Toxicology 

Based on [2]  

 

Such tools teach future veterinarians to critically evaluate the functioning of 

algorithms, interpret results, and make decisions based on the principles of 

evidence-based veterinary medicine [2], [9]. 

Learning Management Systems (LMS) are a fundamental element of digital 

education. They ensure structure, transparency, and continuity of the educational 

process [3], [10]. 

Among the most widely used digital platforms in veterinary education, the 

following tools should be highlighted (see Table 3) [3], [4]. 
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Table 3 

Interactive Digital Resources in Veterinary Education 

Digital 

platform / 

tool 

Description and 

purpose 

Key features and functional 

capabilities 

significance for 

veterinary education 

1. Moodle, 

Canvas, 

Google 

Classroom 

(LMS — 

Learning 

Management 

Systems) 

The most widely 

used educational 

platforms 

designed for 

organizing, 

delivering, and 

supporting the 

learning process 

in blended and 

distance formats. 

• Creation of training courses and 

modules in clinical, diagnostic, 

and surgical disciplines.  

• Uploading lectures, surgical 

videos, presentations, protocols, 

and teaching materials.  

• Administration of online tests, 

case-based tasks, automated 

assessment.  

• Integration with Zoom/Google 

Meet for online lectures.  

• Electronic gradebook.  

• 24/7 access from any device. 

• Provide 

uninterrupted access 

to educational 

materials.  

• Allow 

individualized 

learning and self-

paced study.  

• Strengthen the 

practical component 

through interactive 

resources.  

• Develop student 

proficiency in digital 

learning 

environments. 

2. Digital 

libraries and 

video 

libraries 

Electronic 

resources 

containing 

scientific articles, 

textbooks, 

monographs, 

webinars, 

surgical 

demonstration 

videos, and 

teaching lectures. 

• Access to full-text databases 

(Scopus, PubMed, CAB 

Abstracts). • Viewing surgical 

procedures and clinical 

demonstrations.  

• Methodological guidelines from 

international veterinary 

organizations (AVMA, AAHA, 

FECAVA).  

• Multimedia learning modules.  

• Functional search for necessary 

clinical materials. 

• Form an evidence-

based foundation for 

clinical decision-

making. 

• Promote self-

directed learning.  

• Provide access to 

modern international 

recommendations.  

• Improve practical 

training through 

surgical and 

diagnostic video 

materials. 

3. Online 

journals of 

clinical cases 

Specialized 

digital journals 

documenting real 

and simulated 

clinical cases: 

history, 

symptoms, 

diagnostics, 

treatment, and 

outcomes. 

• Creation of a clinical case bank.  

• Documentation of complex or 

rare pathologies.  

• Discussion of treatment tactics 

in student–student and student–

teacher formats.  

• Assessment of student decisions 

using clinical reasoning 

algorithms.  

• Possibility of integration with 

VR and AI tools for 3D 

visualization. 

• Develop clinical 

reasoning and case-

analysis skills.  

• Foster competence 

in electronic medical 

documentation. 

 • Provide a safe 

environment for 

diagnostic practice.  

• Ideal for PBL 

(problem-based 

learning). 
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Continuation of table 3 

Digital 

platform / tool 

Description and 

purpose 

Key features and functional 

capabilities 

significance for 

veterinary education 

4. Electronic 

treatment 

protocols 

Standardized 

digital diagnostic 

and treatment 

algorithms based 

on international 

recommendations 

(AAHA, AVMA, 

WSAVA). 

• Selection of optimal therapeutic 

schemes.  

• Automatic drug dosage 

calculations for different animal 

species.  

• Comparison of alternative 

therapeutic strategies.  

• Algorithms for emergency 

situations. • Formation of 

individualized treatment plans. 

• Teach students to 

work with evidence-

based standards.  

• Develop a culture of 

using clinical 

protocols.  

• Improve accuracy in 

therapeutic and 

anesthetic decision-

making.  

• Reduce the risk of 

errors in clinical 

practice. 

5. Databases 

of diagnostic 

images 

(radiographs, 

ultrasound, 

CT, MRI, 

histology) 

Digital 

collections of 

diagnostic images 

with pathology 

descriptions and 

comparisons to 

normal 

structures. Used 

in classroom 

teaching and self-

study. 

• Viewing radiographs, 

ultrasound scans, CT, MRI, 

endoscopic and microscopic 

images.  

• Comparison of normal vs. 

pathological structures.  

• Access to rare and complex 

clinical cases.  

• Verification of diagnostic 

interpretations with AI-assisted 

suggestions.  

• Interactive modules for marking 

anatomical structures. 

• Develop visual 

diagnostic skills.  

• Support anatomical–

topographic 

understanding.  

• Provide 

opportunities to study 

rare pathologies.  

• Enhance preparation 

in radiology, surgery, 

oncology, and 

pathology. 

Based on [3], [4]. 

 

These resources help students develop skills in working with evidence-based 

sources, stimulate self-directed learning, and strengthen the practical component of 

training [3], [4], [10]. 

The implementation of digital tools contributes to the holistic development of 

key competencies in future veterinarians: 

 analytical competencies — working with large datasets, interpreting 

results [2], [9]; 

 practical competencies — practicing clinical and technical procedures using 

simulators [1], [4], [8]; 

 communication competencies — using telemedicine and online 

consultations [3], [7]; 

 information competencies — the ability to work with digital 

resources [3], [10]; 
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 ethical and legal competencies — responsible use of data and adherence to 

digital ethics [10]. 

Digital technologies not only expand teaching possibilities but also enable 

students to analyze information, synthesize clinical data, and make evidence-based 

decisions [2],[4], [9]. 

Conclusions. Digital technologies are transforming the system of veterinary 

education, making it more flexible, practice-oriented, and aligned with modern 

requirements. The use of VR/AR simulators, 3D anatomical models, virtual patients, 

artificial intelligence systems, and interactive educational platforms shapes a new 

generation of specialists — veterinarians capable of working in a digitalized 

environment, making accurate decisions, and adhering to the principles of evidence-

based medicine. Such innovations open opportunities for improving the quality of 

training, optimizing practical skills, and integrating advanced technologies into the 

future professional activities of students. 
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