TITLE: Innovative models for teaching reproduction in small animals: the experience at DIMEVET of Bologna University                                                                                                                                 Revised


AUTHOR: Daniele Zambelli, Marco Canova, Giulia Ballotta, Anna Ferrari, Marco Cunto
AFFILIATIONS: Department of Veterinary Medical Science –University of Bologna – Via Tolara di Sopra 50, Ozzano dell’Emilia, Bologna, Italy

CORRESPONDING AUTHOR: 
Daniele Zambelli 
e-mail: daniele.zambelli@unibo.it 
address: Via Tolara di sopra 50, Ozzano dell’Emilia, Bologna, Italy

KEYWORDS: Innovative teaching, Learning, Model, Veterinary medical education, Clinical Skill Lab, Animal reproduction.
[bookmark: _GoBack]


Abstract

For a long time, the main way to acquire the skills necessary for good veterinary practice has been the traditional apprenticeship model (observe, assist, and perform under supervision). However, in the last years, more creative and innovative teaching models have been adopted by academic institutions and, parallelly, the opportunities to gain hands-on experience for clinical and surgical procedures are becoming more limited. For that reason, the introduction of the models can provide a potential solution to the ethical and legal implications related to the use of live animals for educational purposes and the biosafety risks deriving from the manipulation of human/animal cadavers. The activity on this topic at DIMEVET and, in particular, the experience about teaching reproduction includes in-house production and use of models for learning skills both for degree (fifth and third years of course) and post-graduate courses. Our models are designed on the basis of two fundamental aspect: the student level and the teacher target. The aim of this study was to evaluate, for the first time in literature, how much the use of simulators impacts on practical teaching in degrees and post graduate courses at DIMEVET, considering different learners with different levels of knowledge and skills. Namely, effectiveness, adequacy and quality of simulators have been checked assessing students’ learning experience and teacher’s opinion by specific satisfaction questionnaires and considering the attendance at the training sessions and the results of a final examination (PHY group) and an in vivo test (POST group). The rate of satisfaction was high among the three groups considered and the participants that had used the models had a higher success, both in the final examination and in vivo test.
Data collected have been useful in order to show an improvement in teaching at DIMEVET in the field of reproduction, despite the relatively short years of experience using simulation. With this study we demonstrate that the adequacy of the models is not correlated to how simulators is built, whether with basic materials or not faithfully in terms of anatomical appearance, but it is important that it is realistic in terms of psychomotor procedure. In conclusion, the use of models permits the student to gain the hand-eye coordination and dexterity necessary to perform certain skills and the models proposed are meeting the desired educational goals. 



1

1. Introduction
In the last years, more creative and innovative teaching models have been adopted by academic institutions. The introduction of the innovative teaching in the educational system was promoted by a document drawn up by European Community in 2008 [1], highlighting the connection and the mutual influence between creativity and innovation in education. Both of these concepts are difficult to define as they are extensive, complex and subjected to individual and arbitrary interpretation [2]. Consequently, it is hard to standardize their application in education. Innovative teaching is often associated with a ‘new’ method or strategy, but not all new methods and strategies are necessarily innovative [2]. In 2009 Ferrari et al. stated that innovative teaching “is the process of leading to creative learning, by implementing new methods, tools and contents that can benefit learners and their creative potential” [1]. This concept is in line with what Amabile said in 1989, which describes the importance of a nurturing environment where students feel satisfied, become actively involved in the learning process, can freely discuss their problems and where teachers can promote cooperative learning methods [3].
Furthermore, an effective innovative teaching method can only be achieved through the combination of an appropriate environment, method and strategy, because these latter, taken alone, are not enough [4]. Another difficulty may be due to the mismatch between the teaching styles of today’s teachers, and the learning styles of the students: different generations of students are unlikely to benefit from the same teaching and learning methods, because the way students learn best changes over time. To fill this gap, instructors and teaching assistants at the university level should consider implementing innovative teaching practices [1,2,5]. Veterinary medical education has long been inspired by a traditional teaching model consisting in frontal lectures, observation activities, cadaveric dissection and practice on live animals, which remain crucial cornerstones of medical education [9]. In the medical field, theory and practice are strongly linked to each other and the acquisition of hands-on practice and technical skills is fundamental in view of the veterinary profession [6]. Nonetheless, people’s growing sensitivity to animal welfare is a topic that veterinary medical education should take into account [7, 9]. Furthermore, the ethical and legal implications related to the use of live animals for educational purposes and the biosafety risks deriving from the manipulation of human/animal cadavers have forced medical institutions to question their practical teaching [8]. Added to the above-mentioned difficulties are also the reduction of hours intended to practical activities, the poor availability of live animals for exercise and the increase in number of veterinary students [9, 10, 11, 12, 13]. For these reasons, many university institutions aimed to partially replace manual skills that could be harmful to the patient and risky in relation to biosecurity, with alternatives methods, without altering pedagogical effectiveness [8]. To respond to these new teaching needs, the use of models in educational practice has been introduced. 
The term “models” refers to anything that reproduces reality and on which a student can train, exercise and learn specific skills. Computer software-based learning, video demonstrations, virtual reality systems, plastic models and high-fidelity full-body manikins are part of “models” [14, 15, 16]. Although the development and use of simulators is in an early stage, in some global and European university contexts it has already a history. The Clinical Skill Lab (CSL) of Ankara University, University of California Davis, School of Veterinary Medicine of University College of Dublin, University of Hannover and Royal Veterinary College are just a few examples. In these educational contexts, simulators and more traditional training methodologies coexist, the formers supporting and complementary to the latter [18]. According to many authors [17, 18, 19, 20], the use of models would be an effective intermediate step in the learning process of a technique. In fact, it can be considered as a joint between theoretical lessons and in vivo execution. It has been demonstrated that providing students with step-by-step targets tends to reduce failure and encourages an effective learning [18, 19]. As a matter of fact, repetitive practice of a technique on a mannequin, prior to reproducing it on a live animal, helps strengthen self-confidence, dexterity and motor skills, lowering levels of stress and anxiety [19, 21]. Conversely, dissections on cadavers and practice on patients do not guarantee the same opportunities and advantages [17]. 
The suitable and specifically designed for the use of models and innovative teaching is a Clinical Skill Lab. It is conceived to allow the students to gain as many clinical skills as possible, obviating the need of consumptive use of live and dead animals to prepare students for initial clinical experience. A skill Lab can be defined as a “student-centered-space” that considers the learner as a protagonist of his learning process. For that reason, a Clinical Skill Lab is along the line with an innovative teaching [22]. Since 2015, thanks to the commitment of a group of teachers involved in innovative educational tools (for example, e-learning and didactic simulators), the use of simulators has been introduced in the training hours of some Veterinary Medicine courses of the DIMEVET (Department of Veterinary Medical Sciences) of the University of Bologna. Three years later, to meet the growing needs of models, a veterinary modelling laboratory (VetSimLab) was established within the DIMEVET. To ensure and improve the use by the students of the models designed and produced in the VetSimLab, a Clinical Skills Lab (CSL) was opened. Although the CSL was opened in 2020, many of the models included inside of it, had already been integrated and used in previous teaching courses. Finally, in 2021 it was possible to start teaching activities in the CSL for the academic year 2020-21. The use of models and the presence of a CSL have been, in our experience, very useful to stimulate student’s creativity and to promote the innovative teaching. For this reason, the aim of this study was to evaluate, for the first time in literature, how much the use of simulators affects practical teaching at the Department of Medical Veterinary Science of University of Bologna, in both degrees and post-graduate courses.
2. Material and methods
The effectiveness of the models in practical learning were evaluated on students enrolled in both the third and fifth years of the Veterinary Medicine. Post graduate trainees attending a professional course were also considered. The aforementioned students were divided in three groups:

· Group CLI: fifth-year veterinary students attending the course of Obstetrics-Gynecology and Andrology in Companion Animals in the last six academic years (from 2015 to 2022);
· Group PHY: third-year veterinary students attending the course of Physiopathology of Animal Reproduction in the last two academic years (2020/21 and 2021/22);
· Group POST: postgraduate trainees graduated 8 to 14 years earlier without any experience in surgery or private practice attending the post graduate course of “Surgery for ovariectomy”.

All the students of Group CLI received both didactic lecture and training session during the course, but only student of the academic years 2018/19, 2019/20 and 2020/21 used the models in two of the four training session. The models used during the training session were the simulator of ovariectomy in the dog, the model for tomcat orchiectomy, the simulator for the ligature of the ovarian pedicle in the bitch and the model for urethral catheterization (as shown in Figure 1). The model of ovariectomy was designed to train students in identifying and exteriorizing the uterine horns, ligation of the ovarian and uterine vessels and removal of the ovary. Models for cat castration and ovarian pedicle ligature were, instead, developed to allow students to gain confidence and learn the correct procedure in tying testicular and ovarian vessels. The urethral catheterization mannequin allowed the urethra cannulation and others gynecological procedures such as foreign body removal or TCI (Trans Cervical Insemination). To evaluate the satisfaction and usefulness of the models used during the practical part of the course, each student was asked to fill in an anonymous survey form. The questionnaires consisted of two statements with four-point Likert scale response categories (4=strongly agree, 3=agree, 2=disagree, 1=strongly disagree), as reported in Figure 1. In addition, an assessment of students' appreciation and interest for simulators was carried out, comparing attendance to the practical part of the course between the first three years, in which the models were not used, and the last three years, were the simulators were employed. Regarding the practical training of the course in the last three years, a part was carried out using models while the other without them. Student engagement was, in this case, estimated by comparing the attendance between the two different type of lessons.
Regarding group PHY, only students belonging to the academic years 2019/20 and 2020/21 were enrolled in this study. All students received a didactic lecture but only the academic year 2020/21 followed a training section with models. In particular, two models were used: one for sample collection for colpocytology and a second, named “game of cells”. “Game of cells” trains to recognize the different type of vaginal cells and to compose a hypothetical vaginal smear, according to the stage of estrus cycle requested by the teacher. Again, in order to evaluate students’ satisfaction with the models, an anonymous form, like the one already described, was filled by each student. To evaluate the usefulness of the model “Game of cells”, we compared the number of students who were able to correctly answer the question “Recognize which stage of estrus cycle is represented in this image”, in the final exam of the course, with the results to the same question in the previous year, which not used the game.
Regarding the POST group, this was composed of sixty veterinarians, graduated 8 to 14 years earlier, who attended a post-graduated refresher course about surgical neutering techniques in bitch and queen. 
All participants underwent a theoretical lecture regarding reproductive anatomy, instrumentation, and surgical technique for ovariectomy of these two species. Special emphasis was placed on explaining how to perform a proper ligature of the ovarian pedicle, the most important phase of this surgical procedure. 
One week after the end of theoretical session, the participants were randomly divided into 2 groups (A and B) of 30 people each but only group B attended a practical session in which a model for ovarian pedicle ligation were used. All students in both group (A and B) subsequently performed in vivo surgery on both a bitch and a queen as the first surgeon. All participants were evaluated by two different lecturers: lecturer 1 evaluated the practical sessions in which each postgraduate had three attempts to perform the ligation on the model. Lecturer 2 supervised the surgical procedure.
The recruited animals were adult, clinically healthy, medium-sized, intact, non-pregnant subjects from kennels/catteries that needed to be surgically spayed. The second surgeon (lecturer 2) supervised the surgical procedure at every stage to ensure its perfect execution and the animal welfare. All animals had a normal postoperative course without complications.
Even in the practical session on simulators the veterinarians were given three attempts to perform a correct procedure. The correct execution of the procedure on the model were evaluated by lecturer 1, noting who performed an effective ligation and who failed to perform the procedure.
Regarding the in vivo surgery, this was evaluated by lecturer 2 considering the following parameters: correct ligation of the ovarian pedicle (effective or ineffective hemostasis), execution time (from the beginning to the end of the surgical node, with a maximum time of 3 minutes for the bitch and 2 minutes for the queen) and quality of the procedure.
As for group CLI e PHY, learners’ satisfaction with the models was estimated with an anonymous form, the same as in figure 1, filled by each veterinarian. 
At the end of each course that involved the use of mannequins, the teacher was asked for a personal judgment and opinion to obtain an evaluation of the didactic effectiveness of the models.
All the data in this study was analyzed by means of descriptive statistic and histograms. To compare data of the experimental design of group PHY and POST a Pearson’s chi-squared test was used. The p-value was set at .05 and analysis was performed in StataBE 17.0.

3. Results
The results obtained by the study carried out in the three groups will be described below.

3.1 Evaluation of the interest and satisfaction regards the use of model by the three group of study
Students' satisfaction was rated by considering their responses to the two questions of the survey form (Figure 2) and the results, respectively of question 1 and question 2, have been reported in Figure 3 and 4. 
To the question “Do you feel that simulator was adequate for learning today’s skill?”, as report in Figure 3, in all groups (CLI, PHY and POST) most participants answered with score 4 (strongly agree). Specifically, in group CLI the 76.05% of the students answered with score 4 (strongly agree) and the 23.95% with score 3 (agree). In group PHY 96.77% of the learners gave a score of 4 and 3.23% gave a score of 3. While in group POST 60% answered with score 4 and 40% with score 3.
Regard the second question “Do you consider the use simulator useful before performing manual skill on a cadaver or live animals?”, again, most of the learners strongly agree with it. 
As reported in Figure 4, 93,55% of the student in group PHY answer with score 4 and 3.3% with score 3, in group CLI the 86.96%, 11.96% and 1.08% of the students answered respectively score 4, 3 and 1. 
In group POST 60% of participants gave a score of 4 and 40% a score of 3. 
Furthermore, in group CLI attendance of practice training carried out with or without simulators was compared. Between the six academic years (2015-2021) included in this study, during the first three years practice training was carried out without the use of model unlike the last three years where models were used (Figure 5). It is evident that participation rates in practical sessions in the last 2 academic years are higher than in previous years, due to the implementation of models in exercises despite the severe limitations imposed by the CoViD-19 pandemic. Only during the first years where the use of model was introduced in the course (academic years 2018/19) the percentage of participants was quite similar to the previous ones.
Considering only students of the last three academic years of group CLI, it was possible to highlight that students’ turnout was greater compared to years without models (Figure 6). 
As for group CLI, for group PHY, in order to evaluate the liking and interest by the student of the use of simulators “Games of cells”, the turnout to the practical part of the course between 2020/21 and 2021/22 was compared. As shown in the Figure 7 the percentage of student who attended the practical part of the course was higher during the last years where model was used respect the former without model (76.25% vs 39.74% respectively). This difference was confirmed by the statistical analysis.

3.2 Group PHY: evaluation of the usefulness and liking of the model “Game of cells”
For group PHY the usefulness of the model “Game of cells” was evaluated comparing the outcome of the final tests. In particular the number of students able to correctly answer the question “recognize the stage of oestrus cycle in this image”, in the final exam of the course, were compared with the number of students who answers the same question in the previous academic year in which the game was not used. It came out that the percentage of success in recognizing the cells of a vaginal smear was higher for student belonging to the 2021/22 academic year respect the previous one, where the model was not used (73.17% vs 40.91%) (Figure 8). This difference was confirmed by the statical analysis that demonstrated a statistically significant difference between the two academic years.
3.3 Group POST: evaluation of the usefulness of the model
As previously mentioned, group POST was random divided in two groups, A and B, of 30 veterinaries.
After the theorical section of the course, group B attended the practical part of the course using model and their ability in the execution of the knot on the model was evaluated by lecturer 1. Of the 30 learners, the success rate in executing the ligation in the three attempts was 33.3% (10/30), 53.3% (16/30) and 80% (24/30) respectively in the first, second and third attempts.
During the execution of surgery in vivo, both group A and B were evaluated by lecturer 2 on the correctness, the speed and the technique of execution of the knot both on bitches and queens. This performance produced the following results regarding the correctness of execution of the knot during ovariectomy in bitches: 56.67% (34/60) of the participants performed the ligation correctly, while 43.33% (26/60) of them failed. Of the 34 participants who passed this test, 12 belong to group A and 22 to group B. Specifically, only 40% of group A performed a correct ligature in vivo respect the 73,33% of group B as shown in Figure 9, and this difference was statistically significant.
Concerning group B, 66,67% of them performed the ligation in less than 3 minutes, while 33,33% of them took more than the required time. Regarding group A, 53,33 % of them performed the ligation in less than 3 minutes, while 46,67 % took more than the required time. Even if the statistical analysis does not show a difference between group A and B, most of the veterinarians who performed the ligation in suitable timing belongs to group B and first practiced on model (Figure 10).
Results obtained in the queen do not show any statistical difference between the two groups, although between the 60 participants at the course, 86.67% (52/60) performed the ligation correctly and 13.33% failed (8/60) and of the 52 who passed the test, 24 belong to group A and 28 belong to group B. Moreover, all participants did not exceed the time of 2 minutes to perform the same skill on the cat. 
Finally, at the end of the practical in vivo part of the course, lecturer 2 assigned an overall evaluation to the 60 participants, assigning a rating score of “poor”, “good” or “very good”. There was a statistically significant difference between veterinarians who trained on the models and those who did not use them on the outcome of the evaluation of the technique performed in vivo. Figure 11 reinforces what can be seen from the descriptive analysis of the data (figure 10), where most veterinarians, 53.33% (16/30), who trained on the models (group B) performed the sterilization technique in vivo excellently, while veterinarians who did not use the models (group A) only 26.67% (8/30) presented an excellent technique. On the contrary, higher percentage of failure (a poor technique) were found among veterinarians belonging to group A: 46.67% (14/30 group A) vs 13.33% (4/30 group B). 

4. Discussion
Nowadays innovative teaching is a necessity for all teachers in order to meet the educational needs of the new generations in all fields. Education is not only teaching theoretical notions and letting the students absorb them, but also adding innovative thinking in a creative environment. The use of models as innovative tools, can give the students the opportunity to gain self-confidence, dexterity and motor skills, lowering levels of stress and anxiety [2, 19, 21]. In recent years veterinary medicine training course and post graduated training course introduced the use of models with the purpose to give to students the opportunity to gain the hand-eye coordination and dexterity necessary to perform certain skills and to attain a level of comfort so that their eventual encounters with live animals will be most beneficial for them and their patients. In the past several decades numerous models have been created and reviewed by researchers with the intent to understand their fidelity and how this impacts skills transfer and validity evidence [6, 20, 23, 24, 25, 26, 20].
However, there is a lack of information in literature about the assessment of learning outcomes and the collection of validity evidence in order to ensure that models are meeting the desired educational goals. For that reason, the aim of this study was to evaluate, for the first time in literature, how much the use of simulators impacts on practical teaching in degrees and post graduate courses, considering different learners with different levels of knowledge and skills.
In the light of the results obtained, the integration of simulators into practical teaching at DIMEVET in recent academic years and post graduate courses have been significantly appreciated by both students and veterinaries. This appreciation was found independently from the simulator used or the manual skill learnt. Two aspects have been investigated: the perception of the adequacy of the models used and its usefulness before performing manual skill on a cadaver or live animals. Both aspects were positively evaluated by all three groups in this study. Moreover, it is interesting to note that the adequacy of the models has been rated excellent by a high percentage of students (figure 2) even when faced with simulators built with basic techniques or materials or not faithful in terms of anatomical appearance (spermatic funiculus and ovarian peduncle of the bitch), but realistic in terms of the manual procedure to be reproduced and psychomotor procedure. This agrees with what was reported in 2012 by Langebæk et al. [14].
Our groups of study are composed by veterinary students at various stages of their course of study (third and fifth year, respectively group PHY and CLI) and postgraduate trainees who had graduated 8 to 14 years earlier (group POST). Most likely these different levels involve different degrees of knowledge and different degrees of confidence with animals. Data show that an advancement of the study and professional career corresponds to a decrease in percentage of approval of the models used (figure 2 and 3). In our opinion this result may be a consequence of a possible greater awareness and knowledge and a greater confidence with the animal, may induce to underestimate the usefulness and importance of the model used in practical section.
Despite this different appreciation, the results obtained in groups PHY and POST support the hypothesis that practicing on a simulator prepares much more to perform the same manual skill in vivo [28]. 
Furthermore, in this study, students’ attendance of practice training carried out with or without simulators in the last six academic years was evaluated in order to better objectify the interest of students towards the use of models.  To this end, the attendance of students at training session of the third and fifth year of the course was considered, comparing the years involving the use of models and years without. It turned out that the number of participants is much higher in the academic years that involved the use of simulator despite the severe limitations imposed by the CoViD-19 pandemic (figure 4 and 6). Only regard students belonging to the fifth years of course, data show a percentage of participant similar to the academic years that did not use simulators. Most likely this data could be related to the inertia to the novelty.  These results are in line with the perception detected by the professor of the course, namely that students were more actively involved and participatory in training hours where simulators were used in comparison to the exercises he carried out in the absence of a model. The latter were characterized by practical exercises, such as assisting in a castration operation, which unfortunately did not allow all students to perform the proposed activity themselves, due to the reduced availability of animals. Although they were useful as a type of exercise, it was less engaging and therefore reduced student attendance. 
In order to evaluate the usefulness of the model in student preparation for live practices in group PHY, it was possible to verify, through the final course examination, the impact of using or not using the 'game of cells' simulator. Students who had used it had a higher success rate in the final exam than the other group (73.17% vs. 40.91% respectively), with a statistically significant difference. This data supports the hypothesis that practicing on a simulator prepares, again, to perform the same manual skill in vivo: in this case, to recognize a real colpocytological sample. This hypothesis is supported by what Chen et al. (2019), Annadale et al. (2019) and Badman et al. (2016) stated [27, 28, 29].
The usefulness of the use of models has been studied not only from a didactic point of view inherent the course of study in veterinary medicine, but also from a point of view of a practical course that involve post graduated veterinary. During the practical training course attended by veterinaries belonging to Group POST, group B was evaluated on ability to correctly execute 
the ligation of the ovarian pedicle (effective or ineffective haemostasis). Learners had three attempts at their disposal, and results demonstrated that repetitive practice of a technique on a mannequin lead better to success. In fact, the percentage of success in the correctness of the execution of the knot increases from the first to the last attempt. This confirms what has already been reported in literature [17, 19, 20] that the possibility of repeatedly performing the same manual skill or psycho-motor sequence increased the success rate.  In addition, during the execution of surgery in vivo, group B, which previously practiced on simulators, presented a better skill than group A not only in the success of pedicle ligation but also on the timing of its execution.
This observation is in line with what reported in literature: indeed, the students’ perceived level of confidence, competence, and anatomic knowledge increases proportionally to the practice with models [27, 28]. 
Interestingly, participants in both groups were able to perform an effective ligation during ovariectomy of the cat. A different situation was observed for the ovariectomy of the bitch, where those who had first practiced on the model (group B) had more success in the procedure than those who had not used it (group A). This can be explained by an anatomical difference between the two species: in fact, the abundant presence of adipose tissue around the ovarian vessels, in the bitch, makes their ligation more complex. The proposed simulator took this aspect into account, making those who used the model more prepared. This result highlights how important it is to design an ad hoc model, with the aim of making the learner practice the possible particularities of a manuality. 
What has been said so far about the study group (POST) also emerges from the overall evaluation of all participants given by the lecturer 2 at the end of the practical session in vivo where emerges that veterinaries who had first practiced on the model (group B) received a better evaluation respect the other group.
With this study we demonstrate that the use of models permits the student to gain the hand-eye coordination and dexterity necessary to perform certain skills and that models are meeting the desired educational goals. Furthermore, another aspect we considered important was to divide the student's learning into several steps of progressive difficulty and proposed with a logical sequentiality. It has been demonstrated that becoming a skilled student from newbie with gradual and step-by-step targets, tends to reduce failure and encourages an effective learning. Proposing a simulator that is not adapted to the learner's abilities, risks generating frustration in those who use it, affecting their learning, as reported in the literature [17, 19, 20]

Finally, it is authors opinion that the teacher establishes which specific aspects the simulator must have on the basis of various parameters, such as the difficulties that a student may encounter in learning a manual skill, or the didactic requirements related to what he or she wants to teach. These specifications are at the basis of an ad hoc model realization even in the choice of materials. Therefore, we believe that setting up a model workshop inside the DIMEVET, like our VetSimLab, is an added value in order to fully meet the teaching needs of teachers.

5. Conclusion
[bookmark: _Hlk107237386]In conclusion, with the present study it was possible to show an improvement in teaching at DIMEVET in the field of reproduction, despite the relatively short years of experience using the models. This improvement is supported by the data from the satisfaction expressed by the students and lecturers and the results of the final examination (PHY group) and the in vivo test (POST group). On the basis of the reported experience, we believe that the use of models is necessary to reduce the practice on cadavers or on live animals, that remains fundamental, with a consequent decrease of biosecurity and ethical problems. It allows to acquire dexterity and skill in performing a technique or part of a procedure in a controlled and stress-free environment, both for students and trainers. Beyond these aspects, practicing on models might constitute a more 'pleasant', sometimes playful, learning moment than more traditional teaching methods. Undoubtedly, a great added value of our experience was the presence of an in-house model production and design laboratory at DIMEVET. This allows to be able to better meet the teaching needs of trainers, designing ad hoc models that also make the learner practice the possible particularities of a procedure. The adequacy of the models is not correlated to how simulators is built with basic techniques or materials or not faithfully in terms of anatomical appearance, but it is important that it is realistic in terms of manual procedure to be reproduced and psychomotor procedure. An in-house laboratory permits to take into account these aspects, discussing them case by case with the teachers, also keeping the related costs significantly lower compared to commercial devices.
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