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Abstract

Original Research

intRoDuction

There is a documented need for veterinarians who provide 
services for food animals (cattle, swine, small ruminants, 
and poultry) in rural areas in the United States. “The reduced 
number of rural food-animal veterinarians has left a gap in 
animal care and raises concerns about the level of animal 
disease	surveillance	in	the	field,	which	is	critical	to	the	prompt	
detection of outbreaks with potentially massive economic 
consequences, not to mention public health threats such as 
H5N1	avian	influenza.”[1]

The curriculum at the University of Minnesota College of 
Veterinary Medicine (UMN CVM) permits students in their 
clinical year of training to track by species. Tracks from which 

they choose are equine, food animal, mixed animal, research, 
and small animal. Some argue that permitting students to 
track	limits	graduates’	career	options	and	may	make	it	more	
difficult	for	students	to	achieve	licensure.	Others	argue	that	
students who are permitted to track can graduate with greater 
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competence in their species or discipline of interest and that 
tracking better permit colleges to use their resources wisely and 
to meet the needs of their region.[2] Because there is a need for 
food	animal	veterinarians,	it	would	be	beneficial	for	the	UMN	
CVM to be able to identify at admissions which applicants 
would be most likely to track food animal and most likely 
move on to work as rural food animal practitioners, addressing 
the need stated above.

The UMN CVM has an early admission program to promote 
food animal training and career choice (VetFAST)[a] students 
who gain admission through the VetFast program are not 
required to complete their training in the food animal track. 
Students may choose their track because of comfort with 

their species of interest and perceived employment or pay 
opportunities.[3] Mentors and personal experiences shape this 
decision.[3] At the University of California-Davis, background 
experience was the overwhelming factor guiding student 
decision-making around tracks, with choice of a track to 
better meet desired lifestyle the second most important 
factor.[3]

Research questions addressed in this study were:
•	 What	factors	drive	choice	of	academic	track	within	the	

veterinary curriculum?
•	 How	frequently	and	in	what	way	do	students	choices	about	

track vary over the course of their veterinary training?

mateRials anD methoDs

The study was approved by an institutional review 
board (study number 1502E62842). Students from three 
consecutive veterinary classes were surveyed during 
fall semester of their 1st year and again later in the 
curriculum (either late in year 2 or early in year 3) as they 
determined their final track choice [Table 1]. Data were 
removed from the data set if there were no matching data 
from both surveys.

To	test	if	the	proportion	entering	each	of	the	five	tracks	was	
different	between	those	answering	yes	and	those	answering	
no	 for	 each	question,	Fisher’s	 test	was	 performed	on	 each	
2 × 5 table individually. To further explore for which track 
the	proportions	differed,	Fisher’s	test	for	the	number	choosing	
each track compared with all other tracks was also performed 
for	each	question.	Since	the	overall	Fisher’s	test	controlled	the	
experiment-wise error rate for each question, and these subtests 
are correlated within each question, no further correction for 
multiple comparisons was done. In addition, Clopper–Pearson 
“exact” confidence intervals for each proportion were 
computed.

Results

Of responses from 318 students, 12 had 1st-year data with no 
later data, and 56 had later data with no 1st-year data; data 
from these 68 students were removed from the data set. Those 
students who had 1st-year data and no later data generally had 
left the program after the 1st year for academic or personal 
reasons or had entered a dual degree program and missed data 
collection from the Doctor of Veterinary Medicine (DVM) 
class cohorts as they were completing their PhD. Those who 
had no 1st-year data but had later data either chose not to 
complete the survey when they were in the 1st year or came 
into the DVM cohort after sampling had begun, for example, 
as they re-entered the DVM program after having taken time 
off	to	complete	a	PhD.	Of	the	remaining	250	responses,	92	
were from the class of 2019, 73 from the class of 2020, and 
85 from the class of 2021.

There	were	six	students	 from	the	class	of	2019,	five	from	
the class of 2020, and four from the class of 2021 that were 
admitted through the VetFAST system. Matching data were 

Table 1. Survey questions
1) Track choice (1st yr proposed, 2nd/3rd yr chosen); Choose one, as 
appropriate:

Equine
Food animal
Mixed
Research
Small animal
Bovine
Small ruminant/camelid
Swine
Poultry
Small exotics/caged birds
Zoo/wildlife

2) Species interest (choose up to 3)
3) Pre-vet major (1st yr only)
4) Degree (s) completed (1st yr only)
5) Site of upbringing (1st yr only)

Urban
Rural

6) Please check all of the following that apply to you (1st yr only): Before 
veterinary school, I…

Had pets
Lived on a farm
Was in 4-H
Was in Future Farmers of America (FFA)
Showed or worked horses or cattle
Was employed in animal care
Shadowed a small animal veterinarian
Shadowed a large animal veterinarian
Volunteered at an animal facility
Was employed by a veterinary clinic
Performed animal research

7)	My	choices	were	influenced	by…	(SD,	D,	N,	A,	SA)
Undergraduate mentors/college professors 
CVM faculty mentors/professors
Mentors outside of the CVM (2nd/3rd year only)
CVM coursework (2nd/3rd year only)
Conversations with classmates (2nd/3rd year only)
Conversations with upperclassmen (2nd/3rd year only)

8) My choice of track was driven by… (SD, D, N, A, SA)
Opportunities for employment
Opportunities for better pay
Employment that meets my desired lifestyle
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available for 13 of these students. Eleven tracked food animal 
and two tracked mixed with one pursuing work in cattle 
and small animals and the other pursuing work in cattle and 
horses.

The percentage of respondents in each track by class in the 
1st year and later in the curriculum is shown in Figure 1. The 
overall percentage of respondents in each track in the 1st year 
and later in the curriculum is shown in Figure 2. When 
tracked by a student, the percentage who stayed in the track 
they had chosen in the 1st year and disposition of those who 
changed tracks is shown in Table 2.

Overall, students who stated that they intended to track small 
animal, food animal, or equine in the 1st year were highly likely 
to	choose	that	as	their	final	track.	Students	who	chose	mixed	
or research tracks in the 1st year were less likely to choose that 
as	their	final	track.

Species interests of students initially and later in the curriculum 
are shown in Figure 3. Students were permitted to choose up 
to three species of interest.

Species interest did not change dramatically except for a 
decline in zoo animal/wildlife interest and an increased interest 
in small exotics and caged birds.

The	majority	 of	 respondents	 had	 completed	 a	 bachelor’s	
degree (90.4%) and a small number had completed both 
a	 bachelor’s	 degree	 and	 a	master’s	 degree	 (4.0%).	 One	
student	had	completed	an	associate’s	degree	and	the	rest	had	
not completed any undergraduate degree before beginning 
veterinary school. Biology/biological sciences was the 
most common preveterinary major (43.6% of respondents), 
with animal science second most common (36.4%). Other 
science-based majors (5.6%) and humanities (10.4%) 
were the other categories of preveterinary majors completed 
by the respondents. Ten students (4.0%) had majors in more 
than one of these categories.

The majority of respondents had been raised in an urban 
area (62.8%). Percentages with various life experiences are 
shown in Table 3.

Plots in Figure 4 show the percentage that chose each track for 
each answer (yes [teal] or no [rust]) for each question and with 
95%	confidence	intervals	as	bars.	The P values are for overall 
tests that this question was associated with the track they 
chose.	The	stars	to	the	left	show	significance	for	the	individual	
tracks separately, not corrected for multiple comparisons, with 
*<0.05, and **<0.01 [Figure 4]. The data sets were combined 
from the three classes for analysis.

Preveterinary major was associated with track choice, with 
those	 students	who	 received	 a	 bachelor’s	 degree	 in	 animal	
science more likely to track food animal and less likely to 
track small animal. The association with track for students who 
completed	bachelor’s	degrees	in	biology,	other	life	sciences,	
or liberal arts majors before entering veterinary school was 
not	significant	at	the	0.05	level.

Those students who grew up in a rural area, lived on a farm, 
were in 4-H, or were in Future Farmers of America (FFA) were 
much more likely to choose the food animal track and much 
less likely to choose the small animal track (overall P < 0.0001 
and	difference	between	 tracks	of	<0.01).	Students	who	had	
shown or worked horses or cattle, or shadowed a large animal 
veterinarian, were more likely to track food animal and less 
likely to track small animal.

Respondents also were asked their perception of what most 
affected	 their	 track	 choice	 [Table 4]. Some questions were 

Figure 1: Percentage of respondents in each track by in the 1st year and 
later in the curriculum

Figure 2: Overall percentage of respondents by track in the 1st year and 
later in the curriculum

Figure 3: Species interests of all students initially and later in the 
curriculum
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asked only later in the curriculum.

Discussion

Students in all three classes in this study showed the same 
pattern when considering likelihood of students changing track 
from the 1st year to later in the curriculum, with small animal 
track and food animal track students generally staying with 
that track choice and a large percentage of undecided students 
choosing the mixed track in the 1st year and later moving to 
another track. The increase in small animal tracking students 
demonstrated in this study supports other published work.[4] 
Over half of the class tracks small animal every year and about 
15% of the class tracks food animal. There is variability in the 
percentage	that	tracks	mixed	and	the	inherent	flexibility	of	our	
mixed track requirements can make scheduling of students in 
desired rotations challenging.

Students were surveyed early in the curriculum. Some of 
the data collected also are collected within the centralized 
admission system (Veterinary Medical College Application 
Service American Association of Veterinary Medical Colleges, 

https://www.aavmc.org/students-applicants-and-advisors/
veterinary-medical-college-application-service.aspx). For this 
study, we chose to use survey data generated by the college 
because we encourage students to use a survey during the 
1st year of the curriculum to start them thinking very early in 
their training about their eventual track choice. The use of this 
survey also minimizes likelihood that students will complete 
survey information in an attempt to look good to various 
colleges while seeking admission.

The UMN CVM has historically used the VetFAST program to 
promote student choice in the food animal track. The college 
puts no pressure on students when they choose their tracks late 
in the 2nd year or early in the 3rd year. It is gratifying to see 
that the majority of students who enter the program through 
VetFAST choose the food animal track or choose mixed with 
an emphasis on cattle.

Change in track and subsequently in career choice based on 
curricular	offerings	was	identified	as	a	driver	in	over	40%	of	
students in this study. One study showed that 17 of 26 students 
had a change in proposed career after having completed a course 
on veterinary careers.[5] Veterinary students largely are taught by 
specialists who may have limited knowledge of the day-to-day 
life of general practitioners in various career paths, and this may 
lead to a “hidden curriculum” where students are inadvertently 
taught to believe certain things about various opportunities.[6] 
There	is	great	value	in	curricular	offerings	to	ensure	students	
who understand the breadth of opportunities available to them 
as veterinary graduates and how various options will help them 
achieve	their	financial	and	lifestyle	goals.[7]

In general, species interest was more stable with the exception 
of zoo/wildlife and small exotics/caged birds. The latter was a 
surprising result. While information about small exotics and 
caged	birds	is	offered	in	one	core	course	and	one	elective,	the	
UMN CVM does not have a clinical service for small exotics 
or caged birds, and students have limited opportunities to learn 
about these species on campus. Despite the UMN CVM not 
offering	this	specialty	training,	student	interest	in	these	species	
increases during their training. The decline in interest in zoo 

Table 2: Percentage who stayed in the track they had chosen in the 1st year and disposition of those who changed tracks

Description Percentage staying 
in initial track (%)

Of those leaving initial track, percentage 
moving into each other track

Percentage choosing small animal track in the 
1st year that remained in small animal track

100 -

Percentage choosing mixed track in the 1st 
year that remained in mixed track

37.2 67.4% to small animal
17.4% to food animal
12.8% to equine
2.3% to research

Percentage choosing food animal track in the 
1st year that remained in food animal track

91.3 50.0% to small animal
50.0% to mixed

Percentage choosing equine track in the 1st 
year that remained in equine track

84.6 100.0% to mixed

Percentage choosing research track in the 1st 
year that remained in research track

25.0 83.4% to small animal
16.6% to mixed

Table 3: Percentage of students with various lifestyles/
experiences

Experience Percentage responding 
positively (%)

Had a pet 96.4
Lived on a farm 19.6
Were in 4-H 18.4
Were in FFA 9.6
Had shown or worked with horses or cattle 33.6
Had been employed in animal care during 
upbringing (including self-employed)

67.2

Had shadowed a small animal veterinarian 79.2
Had shadowed a large animal veterinarian 53.2
Had volunteered with hands-on work at a 
veterinary facility

73.2

Had been employed by a veterinary clinic 71.6
Had participated in animal research 38.0
FFA: Future Farmers of America
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and	wildlife	species	likely	is	a	reflection	of	growing	knowledge	
of	how	difficult	it	can	be	to	find	employment	working	with	
these species.

Students were more likely to choose the food animal track if 
their undergraduate major was animal science, if they grew up 
in a rural area, lived on a farm, were in 4-H or were in FFA, 
or had shown or worked horses or cattle, or shadowed a large 
animal	veterinarian.	These	were	not	surprising	findings.	This	is	
similar	to	findings	from	other	studies	in	which	those	students	
most likely to enter mixed or food animal practice had been 
raised in a community with a population of 10,000 or less, 
had lived on a farm, or had past life experience in food animal 
production.[4,8-10] One study of Canadian veterinarians supported 
choice of food animal track and employment if candidates 
were raised in a small town and if they had an undergraduate 
degree in agriculture but did not show any correlation with 
participation in 4-H.[11] This is not surprising, given the broad 
nature of 4-H. Veterinary students participating in an 8-week 
dairy production medicine course were more likely to have 
sought out this experience if they had participated in youth 
livestock activities, worked or lived on a livestock facility, 

and had taken animal science courses as undergraduates.[12] A 
concern has been raised that if living on a farm or in a rural 
area is a driver of veterinary students toward food animal 
medicine,	it	will	become	increasingly	difficult	as	fewer	and	
fewer people live on farms in the United States.[13] Similarly, 
schools of veterinary medicine must be careful to ensure that 
students receive enough food animal training to foster interest 
in career choice.[13] Some studies have shown that classmates, 
courses in the veterinary curriculum, and mentoring from 
faculty are drivers toward career choice.[13] Results from this 
study	support	that	finding.

The UMN CVM is in partnership with South Dakota State 
University in a 2 + 2 program that will focus on rural food 
animal practice. Accurate knowledge of what drivers push 
students toward choosing the food animal track will be valuable 
in helping shape admission criteria for that program.

It is interesting that students can see how their upbringing 
greatly influenced their track choice. Survey comments 
included intention to return home, especially if they knew 
veterinarians were scarce there; acknowledgment that limited 

Table 4: Student perception of what most affected their track choice

Statement ‑ “…” influenced my choice of track Percentage responding agree or strongly agree

1st year Later in the curriculum
My upbringing prior to college… 75.6 72.8
Mentors/college professors during my undergraduate training… 30.0 25.6
Mentors/college professors in the veterinary curriculum…. 20.0 37.2
Mentors outside of the XX - 50.8
Coursework in the veterinary curriculum… - 40.8
Discussion with members of my class… - 34.8
Discussion with upperclassmen… - 31.3
Belief that my chosen track will lead to more employment opportunities… 45.6 36.8
Belief that my chosen track will lead to jobs that pay better… 25.6 23.2
Belief that my chosen track will lead to jobs that better match the lifestyle I desire… 65.6 62.8

Figure 4: Association between lifestyle/experiences and chosen track
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opportunities	during	their	upbringing	due	to	financial	concerns	
likely shaped their choices now; and how the opportunities they 
were permitted to pursue by their parents helped them get into 
veterinary school and continue to shape their development.

It is important to see how much value students place on 
veterinary mentors from outside of the College of Veterinary 
Medicine (CVM); this helps our alumni association understand 
how best graduates can serve current students by providing 
mentoring opportunities. One analysis of university graduates 
looked	 at	 the	 influence	of	 happenstance	 (unplanned	 events	
that	measurably	alter	one’s	behavior)	on	career	choices	and	
identified	as	the	primary	driver	relationships	with	professors,	
advisors, and employers.[14] In the midst of a shortage of food 
animal	 veterinarians,	 it	may	be	more	 difficult	 for	 students	
to	find	those	mentors	in	the	field,	worsening	the	problem.[15] 
Faculty mentoring is limited by availability of time for faculty 
and students to meet and unwillingness of students to seek out 
faculty; creation of online mentoring tools may be one way to 
try to meet this demand.[16]

Students	 also	 appear	 to	 be	 very	 interested	 in	finding	work	
that helps them meet their overall life goals, similar to what 
was described in the UC-Davis study.[3]	In	a	study	specifically	
considering food animal work, 20% of students changed 
career path while in school, looking for better pay or work 
that better met their needs for work–life balance.[17] This will 
encourage the UMN CVM to continue to provide students 
with professional development training and preceptorship 
opportunities, so they more completely understand career 
paths available to them.

A	primary	deficiency	of	this	study	is	that	it	ends	at	track	choice	
and does not follow students beyond graduation to see if they 
achieve employment that meets their chosen lifestyle and are 
satisfied	with	the	training	they	received.	Alumni	surveys	at	the		
UMN CVM suggest that most students choose employment 
that matches their track but response rates on alumni surveys 
are not high, skewing that data, perhaps toward those who 
are happy and therefore more willing to respond, and alumni 
survey data is anonymous. A study comparing a nontracking 
curriculum to a tracked curriculum demonstrated that graduates 
from both systems showed a great diversity in employment 
after graduation and that a majority of respondents from both 
programs felt that they had training that permitted them to 
get up to speed at any job within a month or less.[18,19] The  
UMN	CVM	continues	 to	search	for	effective	ways	 to	 track	
our graduates and determine from them the absolute outcome 
of their training.

conclusions

Students who are more likely to track food animal and less 
likely to track small animal are those with a rural or farm 
background, those who participated in large animal activities, 
and	those	who	earned	a	bachelor’s	degree	in	animal	science.	
Specific emphasis on this background can be added to 
admission criteria to populate classes with more food animal 

track students and therefore educate a larger workforce to 
meet this need regionally and nationally. Students who specify 
mixed or research as their chosen track in the 1st year may 
benefit	from	mentoring	to	help	them	determine	earlier	in	their	
training	their	likely	final	choice	of	track.	This	will	improve	
planning for the student and the college.
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