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SUMMARY: In veterinary medicine, impressive technological advances in biochemistry, genetics and molecular biology have
led to a reduction in the amount of time spent teaching anatomy and a shift toward anatomical research. As classioahgtiaamgd
anatomists began to retire at the beginning of the 2000s, it became evident that there would be a shortage of qualified Bhitomi
coincides with the increase in the hiring of recent graduates with general education experience and no specializaten Thehaiar
of the study is to characterize the Chilean veterinary anatomy educator with an emphasis on their training and the agadengictenv
they work in. Data were collected through a survey targeting a diverse population of university educators who teachatedtemt rel
veterinary anatomy in Chile. The results showed that the Chilean veterinary anatomist has reached the master’s leveé kaitige wi
of continuous training experiences, from which it is perceived that he has acquired his anatomical and teaching skitfer&urther
despite his self-perception as an educator/researcher, the evidence showed that research in veterinary anatomy irgfastitlyin its
However, strengths were identified related to the varied use of teaching resources, participation in the communitysamalitiaeiolis
of anatomical knowledge.
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INTRODUCTION

In Chile, in the early 2000s, as classically trainedlew private universities. As a result, 29 new universities
veterinary anatomists reached retirement age, it becamere founded in the 1990s, bringing the total to 55 by
evident that there would be a shortage of qualified004. Currently, there are 56 universities in Chile (18
anatomists in the future. A research question that arisepisblic, 12 traditional private, and 26 private), of which
"currently, who is filling that teaching gah?With the 15 offer the veterinary medicine program. The enrollment
introduction of the digital era, the perception of whaf first-year veterinary medicine students in Chile has
teaches veterinary anatomy is unknown, largely drivesxperienced a significant increase of 200 % in recent years
by a generational gap among teachers and mainly {iyonsejo Nacional de Educacion, 2022). The evolving
administrative tensions between academic qualitigndscape of veterinary medicine has prompted many
optimization of resources, and program profitability. Theeterinary schools to revise their curricula. This has had a
aforementioned point is particularly relevant since thsignificant impact on veterinary anatomy courses, resulting
number of highly qualified veterinary anatomy educatoii® a reduction of student hours in the classroom and
that satisfy the growing demand derived from the increag&section room. The focus has shifted towards a clinical-
in enrollment in Chilean universities over the past fewnatomical perspective, aimed at producing generalist
decades is currently unknown (7,443 and 14,198 first-ygaofessionals in animal health. However, it is unclear how
students in 2005 and 2021, respectively; Consejo Nacimany current veterinary anatomy educators have embraced
nal de Educacion, 2022). It is worth noting that in 199@hese changes and how they are presenting relevant options
the Organic Constitutional Teaching Law (Law 18.962{p ensure the effective integration of their subject in the
was enacted, creating the Higher Education Council (Comew curriculum, which should lead to a serious review of
sejo Superior de Educacion, CSE) to supervise and accreghiio teaches it and how.
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Unfortunately, given the boom in molecular biologyjs unclear whether these findings are applicable to the broader
veterinary anatomy has not managed to interest ngwpulation of veterinary anatomists, as the study did not
generations of educators, and few anatomists are beinglude a representative sample of this group. Specifically,
adequately trained. Although the cause is multifactorial, ihformation regarding number and academic training,
seems clear that it stems largely from the radicalvailable didactic tools, academic environment, research
technological changes that have impacted education aadivities, and community engagement of Chilean veterinary
consequently curricular reforms worldwide in the last fevmnatomists is lacking. Therefore, the goal of our study is to
decades. This has resulted in a reduction in teaching hoprevide a comprehensive characterization of Chilean
in macroscopic anatomy as well as in its context, which haeterinary anatomy educators, with a particular emphasis
led to a serious review of who teaches it and how (Deaikeon their academic training and the environment in which
al., 2002). A similar scenario was described for human m#iey work.
dicine decades ago: the elimination of practical hours and
the abolition of anatomy demonstration activities. The result
was that a new generation of surgeons assumed surgigdi THODS
responsibilities despite presenting weak anatomical
knowledge (Inzunzat al., 2007; Santinet al, 2019). All of
this shows that the generalized need to disseminate  The study and survey protocols were approved by
anatomical knowledge depends on the premise that educatbis Bioethics and Biosafety Committee of the Pontifical
must be highly qualified and equipped to impart thi€atholic University of Valparaiso.
knowledge effectively and that there must be an adequate
number of them. There are numerous reports questioniSgrvey and Validation
whether current anatomy educators are sufficient in number
to meet educational needs, suggesting an apparent shortage The data for this study were collected through the
(McCuskeyet al, 2005; Wilsonet al, 2018; Langley & “National Survey for Veterinary Anatomy Educatevkich
Butaric, 2019; Schaefeat al, 2019; Wilsonet al, 2020; was distributed to a wide and diverse audience of university
Edward<et al, 2023). A series of factors has been suggesteducators who teach content related to veterinary anatomy
as contributing to this apparent shortage, including thie Chile. The objective of the survey was to assess the training
transition from a discipline-based curriculum to an integratexhd academic environment where veterinary anatomy
one €.g: animal structure; anatomy, histology andeducators work. This included questions related to history
embryology included ahe package courte of academic training, jobs and the areas of teaching, research,

and community outreach. A professional was considered a

Regarding postgraduate training in Chile, a paradigfiveterinary anatomy educatowho works part or full time
shift in veterinarians has led to an increase in theas an undergraduate educator in the veterinary anatomy
participation in programs aimed at training highlycourse (or other denominations) in Chilean universities. The
concentrated specialists in the areas of biomedicinealidation consisted of a qualitative phase where the content
molecular biology, genetics, conservation medicinaeyas validated according to Nikiforoed al. (2021). The
innovation and patenting in faculties of sciences or humanalidity of the survey, with the focus on the relevance of the
medicine to the detriment of the training of anatomists ilems, was conducted by an expert panel composed of
the veterinary medicine faculties themselves (Wiksbal, anatomy teachers and medical education experts. It involved
2021; Consejo Nacional de Educacion, 2022). Undoubtedipproaching the target population and the opinion of experts
this is one of the challenges facing Chilean veterinary mediho independently assessed content and response process
cine postgraduates’ schools. Currently, the need forlidity (relevance, coherence, pertinence and clarity of the
anatomical training and the shortage of educators haweiting of the questions). The survey was piloted prior to
increased concomitantly with the need for anatomicélill-scale distribution. Emails were sent with a survey link
knowledge to extend beyond clinical and surgical specialtiés a sample of convenience (n=5) of recognized veterinary
(Grunfeldet al, 2012; Orsboet al, 2014). This situation is anatomy educators belonging to Chilean and foreign
not unique to veterinary anatomy, as shortages have affectenversities. The survey was modified based on their answers
human anatomy educators both in the United States aamid recommendations. Additionally, and to delve more
abroad (Orer, 2011; Wilsaet al, 2020), STEM disciplines, deeply into potential survey responses, several medical
and specialized fields such as audiology (Florian, 2001).education experts were invited to participate in individual

semi-structured interviews. The interview questions (n=10)

Although Farfanet al. (2021) conducted an initial imitated the open items on the survey, so the participants
study characterizing the profile of Chilean morphologists, iesponses were cross-referenced to verify the opinions of
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the interviewees. Then, the items were ensured with respActidemic training
to the overall assessment, which was based on the available
literature. Individual responses were reviewed in relation All respondents were veterinarians, with 50 % (12
to the target population data to detect patterns of 24) having graduated from a university belonging to
inconsistencies, and a valid response rate of 50 % or higltee Corporation of Private Universities (CUP in Spanish),
was considered. Additionally, a non-response analysis wa3.33 % (8 of 24) from the Network of Non-State Public
conducted to identify patterns or common characteristitimiversities (G9), 8 % (2 of 24) from a university belonging
among non-respondents, including a comparison of ddtathe Consortium of State Universities of Chile (CUECh
between non-respondents and respondents. in Spanish), and the remaining 8 % (2 of 24) from a private
university affiliated with Unique Admission System (G8).
Acquiring contacts, sending the survey, and sampling Most of the respondents had a master’s degree (58.33 %;
Fig. 1E) with specialization in the area of morphology
The educators were contacted in two phases K33.33 %, 8 of 24) and clinical or professional sciences
means of i) the distribution of an email to the director&33.33 %, 8 of 24; Fig. 1B). With respect to postgraduate
and deans of faculties and veterinary medicine schodiies, most (58.33 %, 14 of 24) stated they had attended
requesting the emails of all the veterinary anatomgiploma courses in the area of university education (Fig.
educators working in their respective academic units, adc).
i) an email sent to each of the veterinary anatomy educators
working in each of the accredited universities that offer Academic profile
veterinary medicine program. Once the contacts were
obtained, the educators were asked if they were willing to Out of 24 respondents, 70.83 % (17) indicated
participate (voluntary participation). Also, the participantkaving a teaching/research profile while 27.17 % (7 of 24)
have no known ties to the survey distributor(s). Thimdicated having an exclusively teaching profile. A total
educators who agreed to participate received a second eraf#19.17 % (7 of 24) reported having completed internships
containing a link to an online survey that the authors createdteacher training in the field of veterinary anatomy (or a
using Survey Monkey (http://www.surveymonkey.comrelated field) abroad. With respect to the workday, they
SurveyMonkey, San Mateo, CA, USA) together with astated being full time (66.67 %, 16 of 24), half time (4.17
informed consent. The survey also employed snowb&@, 1 of 24) and part time (29.17 %, 7 of 24). With respect
sampling, a nonprobability method where the participants the type of teaching, 4.17 % (1 of 24) indicated teaching
contribute by recruiting potential new participantdectures exclusively, whereas 95.83 % (23 of 24) indicated
(Heckathorn, 2011). Two reminders about the survey weteaching both lectures and practical sessions. With respect
sent at two-week intervals. Data were collected only ond®,the teaching hours, most stated teaching theory (lectures)
from a single time point for a given population. The resul@nd practice (labs) to groups on average of 100 (41.7 %,
were analyzed and interpreted as frequency analysis ( %0). of 24) and 30 (37.5 %, 9 of 24) students, respectively
(Fig. 2). In addition, they reported that the average weekly
teaching hours per educator according to lectures sessions
RESULTS and practical activity was 2 (58.3 %, 14 of 24) and 4 (45.8
%, 11 of 24) hours, respectively (Fig. 2B).

In Chile, there are 26 educators teaching veterinaResearch
anatomy, of which 24 (16 men; 8 women) responded to
the survey (92.3 %) and most have been linked to the dis-  In terms of the applications and awards for research,
cipline for 10-15 years (Fig. 1D). All universities in Chilescholarships, postgraduate or postdoctoral studies in the
that are accredited to offer a veterinary medicine prograanea of anatomy in the last 5 years, most stated not having
were included in the survey. Most of the respondengpplied for or been awarded funding in any of those areas
belonged to the Santo Tomas University, which als@ig. 3A). With respect to Web of Science articles, nearly
presented the greatest number of veterinary anatormglf (43.48 %, 10 of 24) have never published (Fig. 1F).
educators (Fig. 1A). With respect to the distribution, of allVith respect to their own strengths or those of the
the respondents, 8.33 % (2 of 24) belonged to the centaliversity where they work (opportunities), most
macrozone, 29.16 % (7 of 24) to the southern macrozomemphasized the infrastructure and the networks of
25.00 % (6 of 24) to the south-central macrozone, and 37 &ademic contacts as fundamental elements to achieve
% (9 of 24) to the Metropolitan Region. No responses wedevelopment in a research line. By contrast, the greatest
reported from either the northern or austral macrozoneweakness (or barrier) was access to funding (Fig. 3B).
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Teaching practice and teaching resources

Most of the respondents stated working in teams withssistants (20.83 %, 5 of 24) and none (12.50 %, 3 of 24).
other anatomists (62.50 %, 15 of 24). In addition, regardifithe main activities and the approach they use in the
the additional human resources that facilitate the respondertisissroom are described in Figure 4. In terms of the additional
teaching, they stated having a laboratory technician atehching resources that facilitate the teaching work, most
student assistants available (62.50 %; 15 of 24), onlyhave cadavers, skeletons and texts (100 %, 24 of 24); by
laboratory technician (4.17 %, 1 of 24), only studentontrast, plastinated specimens and 3D models are scarce
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Fig. 4. (A) Main activities they perform in academic work. (B) Approach used in teaching work.
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(Table ). The assessment of the teaching resources (texts, libranyironment, cohabiting with other disciplines and
software, cadavers and anatomical consumables) asuabjected to high demands of academic training,
infrastructure (laboratories, physical spaces, accessssientific production, and teaching. A survey was used
ventilation, dissection rooms, refrigeration rooms, anatomictd analyze their academic activities, the value of human
museum, bone receptacle) available for the educators wasources and infrastructure available, their own area of
evaluated with an average of 3.78 and 3.67, respectively (sca@search, community outreach and scientific
1-5). Out of 24 respondents, 17.4 % (4) indicated having all tdessemination, and indirectly their self-perception within
necessary teaching resources at their disposal while 33.8 %af&demia. At the same time, it provides valuable
of 24) reported having the required infrastructure to teachformation to argue for the creation of new training
effectively. programs for highly qualified anatomists in universities.
A positive aspect is that it represents 92.3 % (24 of 26)

. . .
Table |. Available teaching resources*. of veterinary anatomy educators in Chile and 87 % (13

Resources % M) of 15) of the universities that offer the veterinary medi-
Fixed cadaveric material (anatomical prosection) 100(24  cine program. An important factor to consider is that the
fkeff;?gfsmd disartiaulated bones 188 gﬁg group of veterinary anatomy educators in Chile is small;
Protocols- Guidelines — Own/Institutional textbooks ~ 91.67 (22) therefore, the survey effectively reflects the attributes of
Medical images (x-rays, ultrasounds, etc)) 83.33(20) the population. The responses were analyzed considering
Sof tware 79.17(19) as an educational model that which is performed
Fresh cadaveric materia (anatomical dissection) 66.67 (16)  exclusively in the veterinary anatomy area, this means
Images and/or samples of pathology 50.00(12)  that the performance or the activities of the respondent
3D Modds 4167(10) iy other areas, such as cellular and molecular biology,
Platinated specimens 41.67 (10)

biomedical sciences, research in education, learning,

Information and communications technology, etc., were

not included in the analysis. The reader must consider

Community outreach and scientific dissemination. that this study reports the responses obtained by the

educators; therefore, generalizations cannot be made

Fewer than half of the respondents stated that thepout their impact on the students and results linked to

undertook community outreach activities (Table 1I). Howeveknowledge of these, which could be addressed in future

they declared a large number of dissemination activities sfudies. In addition, no variables related to the impact of

anatomical knowledge, such as presentations in schools (50tkg, COVID19 pandemic were included, since the survey

12 of 24), conferences in the area (58.33, 14 of 24) and webA@s applied during the final quarantine period.

social media (50 %, 12 of 24). A total of 16.67 % (4 of 24)

reported not engaging in the dissemination of anatomicAtademic training

knowledge.

*Respondents could answer more than one answer alternative.

According to the evidence, 66 % (17 of 24) of
the veterinary anatomists surveyed have not done
DISCUSSION postgraduate studies in anatomy, histology, embryology
or developmental biology. This agrees with the report in
a descriptive and general study of professionals in the
This study characterizes the Chilean veterinary anatorayea of human and veterinary medicine in Chile, where
teacher within a complex and highly competitive academibey emphasize that morphology as a discipline has not

Table 1. Community outreach activities*.

Community outreach activities % (n)

Membership in Scientific Societies 37.50 9)
Reviewer of Scientific Articles 33.33(8)
None 29.17(7)
Other (summer schools, presentations in schools, presentations in clinics, book editor, dissemination activities) 25.00 (6)
Editor of Scientific Journals 8.33(2)
Membership on Scientific Committees 417 (1)
Membership on Panel of Professional Experts 0.00 (0)
Membership on Advisory Council in a disciplinary area 0.0 (0)

*Respondents could answer more than one answer alternative.
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shown any increase in the rate of postgraduate degrees ameetgrinary anatomists as viable resources for professional
its academics. Nevertheless, they describe the numberirmprovement and recognized as indicators of quality in their
morphologists (with and without specialization) ha®wn faculties. Accordingly, it may be suggested that
quintupled in recent years due to the increase in the universiyntinuing education is an efficient way to obtain
academic offerings, of which veterinary medicine has beeompetencies as a veterinary anatomy educator, since the
a part. The lack of postgraduate training among Chileaourses can be done through remote learning or for short
morphologists is due to the scant offering of postgraduaperiods of intensive training without interrupting work duties.
disciplinary programs nationally (Farfé@t al, 2021). In In addition, the data analysis infers that a considerable
addition, the survey presented here revealed that almostr8nber of the respondents likely received part of their
% of the respondents lack studies in continuing educationtiraining in veterinary anatomy through their own experience
anatomy; however, most have had continuing educationas undergraduate students or other pre-professional activities
education sciences or clinical veterinary specialties. Su¢te., assistantships, short-term workstays, undergraduate
practices have allowed educators to not only improve thefresis or internships), which is consistent with the reports in
knowledge in the area of anatomy, but also to acquire thee literature (Rhodest al, 2018). These experiences seem
additional skills needed to teach them and become involveal represent important and significant means by which
in research, such as the evaluation of anatomical knowledgerent educators have becongpdlified educators of
(Gutiérrezet al, 2017), the exploration of the use of teamveterinary anatomy.
based learning (Diamonet al, 2020), improvements in
editing and updating of veterinary anatomy textbooks (Con- This apparent deficit in postgraduate training and
chaet al, 2012; Moralest al, 2021) and in traditional disciplinary deficiency occurs at a time in Chile where new
anatomy techniques and plastination (Gomez & Aburtegeterinary medicine school and postgraduate programs are
2006; Bernagét al, 2022). It is known that being a competentnultiplying (UFRO, PUC, UCM, UOH, UDELALBA),
educator in modern veterinary anatomy requires somethifigther increasing the demand for highly qualified educators
more than experience in the content of the disciplinia the discipline. The evidence obtained in this survey agrees
(Supovitz & Turner, 2000; Mattheis & Jensen, 2014; Wilsowith the long-reported trend in human anatomy, which points
et al, 2018). to a tendency towards a reduction in highly qualified teaching
personnel with postgraduate anatomy training (Pryde &
According to the results, it is possible to infer thatBlack, 2005; Farfaret al, 2021). A series of factors has
given the comprehensive vision of the discipline, educatobpgen hypothesized as the cause of the apparent shortage of
have been forced to acquire knowledge beyond the folighly qualified academics in the area, based on the paradigm
traditional morphological disciplines (anatomy, histologyshift in postgraduate training which has led to a move from
embryology, developmental biology) with the aim of to findoroducing generalist educators in anatomy to specialists
their place within these evolving curricular models (Mullehighly concentrated in one area of research (Rizzolo &
et al, 2008). This would partly explain the wide range obDrake, 2008; Brokaw & O’Loughlin, 2015).
knowledge declared by the respondents. The question that
arises is what routes were available for veterinary anator®gesearch
educators to acquire this body of knowledge? Were the
postgraduate or postgraduate courses enough by themselves? This survey reveals information worth noting in the
It has been said that university educators require systemagsearch area. Most of the respondents did not complete
development programs that incorporate reflective practicgoctoral or postdoctoral training; however, they managed to
formative assessments, regular feedback, and access w&eeure full-time academic positions in their respective
wide range of development activities; that is, knowledge ffiaculties. It is possible that the respondents who graduated
evaluation of and for learning applied in teaching (Hendrin the last 15 years - most of whom have completed a master’s
2009; Steineret al, 2016). The value that students ofdegree - sought more traditional academic positions focused
anatomical sciences place on such teaching experiencesgjorteaching or education sciences, with no expectation of
knowledge) has been widely reported, including improvindoctoral or postdoctoral training in morphology. This could
teaching and communication skills to achieve deeper learnirepresent a paradigm shift in medico-veterinary academia
and greater anatomical knowledge (Evans & Cuffe, 2008y Chile which, at least in morphology, is showing a gradual
Yu et al, 2011; Eriest al, 2013). distancing from postdoctoral training. Although there has
been a considerable increase in doctoral students in recent
For this, professional continuing education programgears, Chile is still in last place in the Organization for
in education methodologies, education sciences, cellularBconomic Cooperation and Development for the number of
molecular biology have apparently been identified byoctors per million inhabitants. Despite the low ranking, the
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number is greater than the one Chile presented in 2014 yarious environments where they instruct a heterogenous
increasing from 0.10 % to 0.17 % (Organisation fonumber of students. The collected data indicate that there
Economic Co-operation and Development, 2020). Anothare 100 and 30 students per educator on average in the
interesting aspect is that 70.83 % (17 of 24) and 62.5 % (IEstures and practical activities, respectively. This is a
of 24) of respondents perceive themselves as an “educafmsitive aspect, since students benefit from learning anatomy
researcher” and they also affirm research as their “maay working in small groups and interacting with their peers
academic activity”, respectively. However, most lack doaduring the practical activities (Johnsenal, 2013; Drake
toral training, have never published a WoS scientific articlet al, 2014; Prabodhet al, 2016). Most respondents stated
and have not applied for or been awarded a research projhett their students attended two academic hours of lectures
in the area. With respect to the development of research lingsssions and four hours of demonstrative activities and
most of the respondents identified as positive or facilitatindjssection weekly. This reduction in the lectures and practical
having an adequate infrastructure and networks of contactessions, associated with the increase in the number of
however, it seems that these attributes were not sufficientregistered students, suggests students have poor access to
consolidate such research lines since, in addition, thegucation resources and particularly to cadaveric material.
emphasized that the main barriers or limitations as beifigthe 1990s, morphological sciences were seriously affected
the high time demand dedicated to teaching and the lacklyf a curriculum reform process of multi-center origin and
funding. This last result is paradoxical, given that most statgtbbal reach, giving way to other disciplines, which was
not having applied for funding to do research in veterinamerified in the American, European and Asian faculties
anatomy, being that universities from their own vice-rectorgParker, 2002; McKeowat al, 2003; Plaisargt al, 2004;
offices provide competitions for the awarding of funds aniuller et al, 2008; Drakeet al, 2009; Craiget al, 2010;
incentives for scientific publication. It is known that theDrakeet al, 2014). The net effect of this process was the
allocation of competitive funds for research promotes thangible reduction in the number of credits and teaching hours
development of research lines, enables ascent through itheanatomy, neuroanatomy, histology and embryology
academic hierarchy, generates recognition by peers, atwlrses (Drakeet al, 2002; Inzunzeet al, 2007). To
provides work stability (Bloclet al, 2014; Jessarmt al, compensate for the effects of the reduction in hours, anatomy
2020). In addition, it is noted that most of the respondengslucators have resorted to the use of mobile devices, live
have not done workstays or training abroad, have not appligawing, software (Draket al, 2009; Cowaret al, 2010;

to scholarship competitions, nor have they been awardBdrrelli et al, 2018) and even the independent reinforcement
funding to do postgraduate studies in the area. The surna@yanatomy in later courses on the curriculum. Moreover,
"Trajectory of Professionals with a Doctorate in Chile" (Miimost indicated having additional human resources in their
nisterio de Ciencia, Tecnologia, Conocimiento e Innovaciéteaching work, such as other anatomists (part of a team of
2019), indicates that the State is the main source of fundiagatomists), laboratory technicians and student assistants
for doctoral scholarships, followed by subsidies from foreig(iutors). These student assistants are a significant contribution
institutions, represented by 65 % and 15 %, respectivehot only to teaching, but they also serve as a direct reference
Some reports have pointed out that training in the acquisitiéor the students, giving them confidence during the teaching
of new research skills for educators strengthens tlamd learning process (Manyaratal, 2016; Burgess &
development of new research lines; however, it takes tildcGregor, 2018).

and resources, which suggests that the lack of these can limit

the implementation of more extensive future training With respect to the approach to anatomy contents,
programs and support, like master’s degrees or doctoratemst respondents declared an approach to descriptive and
becoming a vicious circle. Initially, age was not included a®pographic anatomy with an emphasis on prosection and
a study vamable (Huntet al, 2008; Shiozawat al, 2017). dissection, with the latter being a positive aspect as it provides
Yet we can infer that if there is little diversity in age, the actionrstudents with direct contact (visual and tactile) with real
to influence better training, improve institutional incentivesinatomical samples. This enables them to improve their vi-
or increase interest in being truly dedicated to aspects sifial-spatial perceptions (Luurseratal, 2017). This
research in the area would be very similar and the challeniggormation is consistent with the approach that has
becomes more accessible; however, if there is a great diverditigtorically been used in the subject, mainly based on
this aspect becomes more complex to address in termsdekcriptive and topographic anatomy (traditional and static).

actions to take in the short, medium and long terms. However, over the past few years clinical anatomy has gained
ground, emphasizing the dynamic function and interrelations
Teaching practice and resources of anatomical structures to prepare students for clinical

practice through the use of, for example, problem-based
Chilean veterinary anatomists come from and worlearning (PBL), clinical cases (Thistlethwageal., 2012)
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and integration with other disciplines.g¢, imaging). This Community outreach and scientific dissemination
is explained by integration being the right way for a
veterinarian to think during contact with a patient. In this This study demonstrated that veterinary anatomy
context, the literature indicates that both PBL and projeatducators undertake few community outreach activities, with
based learning (PjBL) have enabled the horizontal and verembership in scientific societies being the main activity.
tical integration of different disciplines with veterinaryThis information is not consistent with the current roles
anatomy, fostering the integration of students’ knowledg#eclared by Chilean universities, because they have added -
(Allenspachet al, 2008; Graueet al, 2008; Baillieet al, in addition to human capital formation and research -
2010; Traceet al, 2012). In Chile, there is evidence of thecommunity outreach as the essential axis of their view and
implementation of PjBL in veterinary anatomy (Borreni institutional mission (Irarrazaval, 2020). Nevertheless, the
al., 2021), which has made it possible for students to lwidence demonstrates that there is great interest through
protagonists in their learning process, since it enables théine dissemination of the anatomy of domestic animals in
to develop skills for self-learning, teamwork, problenactivities as varied as presentations in schools, attendance
solving, planning, time and resource managemieaf, at conferences on morphology and contents on websites or
development of self-regulation competencies in learnirgpcial networks. In that sense, the social networks operated
(Carretal, 2022). This suggests that educators are applyihg the same educators are considered promising teaching
evidence-based changes from the fields of psychology atabls through which reliable content is provided, and at the
educationi.e., knowledge is retained when students activelgame time students can interact, consult, and discuss with
participate in their learning, and curriculum integration seenexperts (Barret al, 2016; Hennessst al, 2020; Mahdy &
to be an essential component of this process (DiarmbndSayed, 2022).
al., 2020). In this light, it may be stated that veterinary
anatomy in Chile has been presented by educators maihlynitations
from a traditional view and to a lesser extent dynamically,
integrating other disciplines in the veterinary medicine The concept of what a "veterinary anatomy educator"
curriculum. Although this survey was applied when thehould be like is not clearly defined or classified in the
COVID restrictions were eased, it is worth noting that aslaerature; therefore, it was considered a limitation. Given
result of this a change occurred in anatomy teaching, whitie lack of previous studies in Chile and Latin America
forced anatomists to change or modify their conventionaharacterizing veterinary anatomy educators, it was not
methods of anatomy teaching to produce learning resourgesssible to conduct an adequate longitudinal comparison of
online (Bassettt al, 2020; Byrnegt al, 2021; Félixet al, data related to their academic training, work environment,
2022). or research activities. Furthermore, the study only reports
the responses obtained from educators within their own scope
The respondents highlight the most used teachiraf work, making it impossible to make inferences about the
resources as being fixed cadavers, skeletons amdpactthat each evaluated dimension has on students, thesis
disarticulated bones, textbooks and medical images (x-ragandidates, assistants, or collaborators. Although this study
ultrasounds, etc.). This is consistent with studies that stasenot based on the opinion of students, it is still considered
that cadaveric dissection is and will continue to be, alonglevant, as the degree of anatomical learning can be
with textbooks, the most effective resource for anatomgvaluated during its application in professional practice. This
education (Prabodhet al, 2016; Bharadwaja & Aman, could be addressed in future studies.
2017; Ghoslet al, 2017; Kugukaslaat al., 2019; Varneet
al., 2021). The predominant use of dissection and prosectiGhallenges (or futures directions)
laboratories declared in the survey is consistent with the
evidence (Torreet al, 2014; Ghostlet al, 2017). Other We set out to characterize the veterinary anatomy
aspects they highlight are: (1) most educators use a wiglducator to list their virtues and shortcomings to improve
variety of resources, (2) the use of software is not prolifiand strengthen the discipline, however, this is really only
This is noteworthy because there is information that anatorthye beginning. For there to be significant advances in the
is more pleasant with the use of multimedia applicatiorezea, university policy must put attention to teacher training
(Ozkadif & Eken, 2012), (3) the use of scale models and 3ihd activities. In this sense, based on our findings, we believe
models is not widespread either, which could be explaindidat veterinary anatomy in Chile presents the following
by the ease in obtaining cadaveric material, and (4) althougtallenges: (1) the paucity of information in Chile and the
its use is limited, plastination and the use of plastinateidence contributed make it possible to state that veterinary
specimens seem to have a place in teaching, albeit in #reatomy, which occupied a prominent place on the veterinary
early stages (Bernat al, 2022). medicine curriculum, has not made significant advances in
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terms of the postgraduate training of its educators. Thist@/researcher and declare research to be one of their main
relevant because the discipline responds to the need to baitdivities, the evidence shows that this area is still in the

a solid foundation that contributes to veterinary medicinearly stages. They do, however, demonstrate strengths in
as a whole. Veterinary medicine schools and theactivities related to the various uses of teaching resources,
administrations should regularly debate to find solutions mmmunity outreach and the dissemination of anatomical
the situation raised in this study, considering both the impdatowledge. Studying the profile of the veterinary anatomy
on teaching and the clinical and surgical knowledge of theaducator and their work environment cannot be considered
graduates; (2) given that in Chile there is a variety atatic work; on the contrary, it merits constant feedback with
veterinary anatomy educators in terms of academic trainireg| the educators who participate in the curriculum of later

it is possible that there are heterogenous learning outconeesirses, to ascertain needs, weaknesses and strengths in
among universities. We still do not know how deep andrder to propose diagnoses and better validate the subject,
wide those differences are. Unfortunately, the data on thad therefore this becomes a need for a more comprehensive
contents of each subject, the methods of delivery of thew of the patient by the future veterinarian.

anatomy content and assessment were generally not shared

by the respondents for analysis in this study. This suggests

a great opportunity for interdisciplinary groups seeking tACKNOWLEDGMENTS

assess deeper aspects in veterinary anatomy education; (3)

research in veterinary anatomy is only beginning to appear.

The challenge for its development is to establish guidelines, The authors would like to express their sincere
clear goals and incentives in academic regulations wigratitude to all the Chilean veterinary anatomy professors
respect to the responsibilities that commit the educatorwho generously responded to the survey. Additionally, we
research,.e.,, a stimulus in academic categorizationwould like to thank professors Eva Araneda (MSc.), Jorge
Additionally, offering opportunities to hone research skillRubilar (MSc.), and Roberto Matamoros (PhD) for their
and future offers of continuing education may be a feasibl@luable advice and critical review of the manuscript.
strategy to drive the discipline and fill the gaps in the

portfolios of veterinary anatomy educators, (4) in Chile, :
postgraduate programs in the area are currently scare@-/NAS, P. & BELMAR, L. Unvistazo a los educadores de ana-
therefore, estimating interest in the specialization must F&"a veterinaria chilendat. J. Morphol., 41(4).228-1239, 2023.

included in a broader and more cross-sectional study. The RESUMEN: En medicina veterinaria, los impresionantes

data provided in this survey could support an exploratiofyances tecnolégicos en bioquimica, genética y biologia molecular
of new postgraduate training opportunities or offerings fafan llevado a una reduccioén en la cantidad de tiempo dedicado a la
future veterinary anatomists and finally, (5) veterinargnsefianza de la anatomfa y un cambio hacia la investigacién ana-
anatomy educators must reflect on their motivational rotémica. Cuando los anatomistas veterinarios de formacion clasica
in their immediate environment, including students, researepmenzaron a jubilarse a principios de la década de 2000, se hizo
assistants, thesis candidates, technicians, and collaboratgy§lente que habria escasez de anatomistas cualificados. Esto co-
They have the opportunity to actively involve thesdncide con el |_ncrement0 en la contratamo_n de recien egtesados
individuals in their academic work and serve as a "rofg?" €xperiencia en educacién general y sin especializacion en el

del" which Id t d int tin the di area (licenciados, tesistas, etc.). El objetivo del estudio es caracte-
moael” which could generate a deeper interest in the 'Sﬁfar al educador de anatomia veterinaria chileno con énfasis en su

pline in the long-term. formacion y el ambiente académico en el que se desempefia. Los
datos fueron recolectados a través de una encuesta dirigida a una
In conclusion, the data contributed by this study maksbblacién diversa de docentes universitarios que imparten conte-
it possible to hypothesize that although there is an increaseos relacionados con la anatomia veterinaria en Chile. Los re-
in the number of veterinary medicine schools, enrolmenssltados muestran que el anatomista veterinario chileno ha alcan-
and the demand for specialists, this increase has not béa@e el nivel de maestria, con una amplia gama de experiencias de
accompanied by the specialization of veterinary anaton%mac'on continua, a partir de las cuales se infiere que ha adquiri-

educators. Also, Chilean veterinary anatomy educators haig SUS competencias anatomicas y docentes. A pesar de su
reached the master’s level in their education. with 10- opercepcion como educador/investigador, la evidencia demos-
’ gue la investigacion en anatomia veterinaria aliin se encuentra

years of teaching experience, and a wide range of continuifiiciernes. No obstante, se identificaron fortalezas en actividades
education certifications, from which it is inferred that theYe|acionadas con el uso variado de recursos didacticos, la partici-
have acquired their teaching skills. Generally, their approaghcion en la comunidad y la difusién del conociminto.

their teaching from a traditional viewpoint (descriptive and

static) including aspects of clinical anatomy and problem- PALABRAS CLAVE: Medicina Veterinaria;Anatomia

based learning. Although they self-perceive as an instru¢eterinaria; Educador; Chile.
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