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ABSTRACT: While perceptions of animal wel-
fare have been assessed in veterinary students
and students internationally, there remains a
gap in research concerning undergraduate and
graduate student perspectives of animal welfare
in animal science programs at colleges and univer-
sities across the United States. A survey was de-
veloped to assess current animal science student
perspectives of the importance of animal welfare
as part of their education, their knowledge of
available educational opportunities, and resources
they think should be included in animal welfare
curricula. An online survey was distributed to a
national listserv of university administrators of
animal science programs in the United States.
A total of 624 survey responses were statistic-
ally summarized. Most respondents were under-
graduate students (78.0%, n = 487), between the
ages of 18 and 24 (85.9%, n = 536), and female
(86.1%, n = 537). Results indicated that despite
most respondents not taking an animal welfare
course previously (60.7%, n = 379), most students
strongly agreed that the inclusion of an animal

welfare course is an important part of the animal
science curriculum (72.0%, n = 449), that animal
welfare is an important component of their edu-
cation (63.1%, n = 394), and that animal welfare
courses would be helpful for their future careers
(70.0%, n = 437). When asked what attributes
would be most important in an animal welfare
class, students identified many different types of
information and resources. The majority of re-
spondents answered that discussing current hot
topics in animal welfare (76.1%, n = 475), ethical
discussions (76.0%, n = 474), and practical, ap-
plied questions (75.3%, n = 470) were important
course components. Suggestions for future re-
search include investigating how animal science
student perceptions change before and after
taking an animal welfare course and exploring op-
portunities to expand formal welfare education in
animal science departments. Inclusion of animal
welfare into the curriculum is critical as many of
the students currently enrolled in animal science
departments will become the future stakeholders
in animal-focused industries.
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INTRODUCTION

Animal welfare has become increasingly im-
portant to agricultural industry stakeholders,
including consumers, producers, veterinarians, re-
searchers, policymakers, and others that have an
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interest in the well-being of animals. Additionally,
changing public perception of farm animal welfare
and increased scrutiny regarding routine manage-
ment practices have implications for those who
develop standards for the care and use of food ani-
mals (Broom, 2010). Industry stakeholders have a
shared responsibility to both humans and animals
to improve welfare within production systems.
However, perceptions of animal welfare are often
influenced by personal values, attitudes, beliefs, and
by many scientific, economic, and political factors,
which ultimately impact the way industry stake-
holders make welfare assessments (Lund et al.,
2006; Fraser, 2008; Verbeke, 2009). Because atti-
tudes, beliefs, and values are often shaped by edu-
cation, the inclusion of animal welfare in animal
science programs is critical to the development of
future industry stakeholders.

The need for the inclusion of animal welfare
courses and welfare-related training in veterinary
medicine curricula has been recognized by prom-
inent animal health organizations like the American
Veterinary Medical Association (AVMA; Lord
et al, 2017), the American College of Animal
Welfare (ACAW, 2021), the American Association of
Veterinary Colleges (AAVMC, 2018), the Federation
of Veterinarians of Europe (FVE, 2019), and the
World Veterinary Association (WVA, 2017). Despite
this recognition, animal welfare is still primarily
treated as an extracurricular discipline and not as
a cornerstone of the veterinary school curriculum
(Broom, 2005; Colonius and Swoboda, 2010). Recent
studies have found that formal animal welfare edu-
cation is still frequently lacking in veterinary school
curricula (Shivley, 2016; Johnstone et al., 2019).
The same recognition for animal welfare education
in undergraduate and graduate animal science pro-
grams has not been widely identified. As of 2021,
one author of this article (PAS) found that only 4 out
of the top 10 land-grant universities in the United
States, as determined by combining the 2021 Best
National University Rankings (U.S. News, 2021) and
NIFA list of Land-Grant Colleges and Universities
(NIFA, 2021) to select the first 10 mentioned, offered
a graduate degree program in animal welfare. Of
these same universities, 2 out of 10 had an animal
welfare judging team and animal welfare club, and
only 6 out of 10 offered a stand-alone animal welfare
course, as determined by reviewing university web-
sites and/or directly contacting departments. Land-
grant institutions are colleges or universities in each
U.S. state and many territories that traditionally have
focused teaching, research, and extension activities
on agriculture and mechanical arts (Croft, 2019),

thus emphasizing the importance of livestock welfare
in the discussion of animal science curricula.

Multiple studies have been conducted
with veterinary students to assess their per-
spectives and knowledge about animal wel-
fare (Colonius and Swoboda, 2010; Hazel et al.,
2011; Abood and Siegford, 2012; Proudfoot and
Ventura, 2021); however, a research gap still exists
regarding undergraduate and graduate animal sci-
ence student perspectives of animal welfare. This
research gap is notable because animal science stu-
dents represent future industry stakeholders who
will assess current animal welfare issues and form
solutions to a wide range of welfare challenges
relevant to food animal production; therefore,
their exposure to animal welfare education during
their undergraduate and graduate studies is crit-
ical. Furthermore, there is a lack of information
regarding the application of formal welfare edu-
cation in animal science departments and student
perception of such classes in animal science cur-
ricula. A three-decade-old study about teaching
welfare in land-grant universities suggested that
colleges and universities must provide students
with education about standard animal husbandry
practices and welfare so that they can address
challenges facing agriculture, including attacks
from animal rights activists (Friend, 1990). Since
then, the goal of formal animal welfare education
in universities has shifted from providing students
with the ability to respond to activists to providing
students with the skills necessary to assess and
solve emerging welfare challenges effectively. The
growth of animal welfare education in higher edu-
cation and the evolution of its teaching objectives
has been influenced by developments in the field
of animal welfare science, growing public concern
about farm animal welfare (Broom, 2010), and the
increasing importance of animal welfare science
to specialties in the field of animal production,
including to veterinary medicine.

The purpose of this study was to identify
animal science undergraduate and graduate student
perspectives of the importance of animal welfare as
part of their education, their knowledge of animal
welfare educational opportunities available to
them, and resources they think should be included
in animal welfare curricula. Although the authors
recognize that animal welfare is critical to all animal
industries (e.g., lab, zoo, and companion animals),
this particular manuscript was written with a focus
on livestock animal welfare as livestock production
management is a significant component of animal
science education.
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MATERIALS AND METHODS

The study materials and research plan were
approved through the Colorado State University
(CSU) Institutional Review Board (#21-10558H)
prior to project initiation. This article represents a
portion of the survey results.

Study Population and Recruitment

The population of interest for this study was
undergraduate and graduate students enrolled in
animal science departments at colleges and univer-
sities across the United States. An invitation to par-
ticipate in an online survey was sent to members
of an electronic mailing list for animal science ad-
ministrators. The members were chairpersons from
university animal science departments across the
United States; the electronic mailing list included
84 unique email addresses but likely there were mul-
tiple individuals from the same university repre-
sented. The invitation requested that the survey be
shared with undergraduate and graduate students
within the departments that the administrators rep-
resented. The email included an invitation to par-
ticipate in the online survey and a direct survey
link. A $25 gift card incentive was offered to the
first 100 participants who filled out the survey com-
pletely. Participants who wanted to be considered
for the gift card incentive were asked to leave their
emails in a separate survey. No identifying informa-
tion, including emails, was associated with survey
responses. Forced response questions included con-
sent to participate and identifying if the student
was a part of an animal science degree program. All
other questions were optional and could be skipped
by the respondent. The survey remained open for 2
weeks and no reminders were sent.

Survey Development and Content

A survey regarding student perceptions of animal
welfare was developed by investigators who had ex-
pertise in animal welfare and survey question de-
velopment. The survey was developed in Qualtrics
survey software (Qualtrics, Provo, UT) and pretested
by 10 individuals from the CSU College of Veterinary
Medicine and Colorado School of Public Health. The
10 individual pre-testers were familiar with the survey
topic but ineligible to participate in the actual survey
as they were not in animal science degree programs.
The final survey consisted of 46 questions; however,
a variable number of questions was displayed for dif-
ferent participants due to branch logic used within the

survey. The survey was intended to take 30 min or less
to complete. A variety of question types were asked
including multiple choice, Likert scale, and open-
ended. Questions were grouped into three categories:
demographic questions, animal welfare curricula, and
perceptions of animal welfare. Definitions of terms
were not provided in the survey. The survey is pro-
vided in Supplementary Material.

Statistical Analysis

Once the survey was closed, all data were ex-
ported from Qualtrics to a Microsoft Excel spread-
sheet (Microsoft Corporation, Redmond, WA).
Surveys that were <80% complete were not included
in the analysis. Nine hundred twenty-nine surveys
were returned with 624 surveys being >80% com-
plete. Descriptive statistics were tabulated in Excel
for all variables of interest. Results are reported as
(n, percentage) unless otherwise noted.

RESULTS

Demographics

A total of 624 surveys were included in the ana-
lysis. Respondents represented 23 universities in
21 states, 20 of which were land-grant institutions.
Estimating an actual response rate is a challenge
as the survey was sent to administrators in animal
science departments with the request to share with
student populations.

Respondent demographics are summarized in
Table 1. The majority of respondents were between
the ages of 18 and 24 (536, 85.9%), and female (537,
86.1%). Most of the respondents were nonvegetar-
ian (537, 86.1%). The majority of respondents were
undergraduate students (487, 78.0%) while 10.9%
(68) were enrolled in a master’s program and 9%
(56) were enrolled in a PhD program. Slightly less
than half of students were from a suburban back-
ground (287, 46.0%), while 42.3% (264) were from
rural backgrounds and 9.9% (62) were from urban
backgrounds.

Animal Welfare Background

The majority of survey respondents had not
taken an animal welfare course previously (379,
60.7%). All respondents stated that they knew what
type of animal welfare education or opportunities
were offered at their universities. In a “select all that
apply” question, respondents indicated that most
animal welfare education opportunities were offered
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within their animal science departments, with the
most common offering being an animal behavior
course (522, 83.7%), followed by an animal welfare
course (444, 71.2%), and a combination animal
welfare/behavior course (360, 57.7%). Less than
half of respondents (244, 39.1%) stated their uni-
versities had animal welfare judging teams within
the animal science department, 31.9% (199) had
animal welfare clubs, and 29.3% (183) of respond-
ents reported their universities having graduate
programs in animal welfare. Opportunities that
were offered outside of animal science departments
included animal welfare clubs (42, 6.7%), animal
behavior courses (24, 3.8%), graduate degree pro-
grams in animal welfare (19, 3.0%), animal welfare
courses (15, 2.4%), animal welfare judging teams
(14, 2.2%), and combined animal welfare/behavior

Table 1. Demographic summary (N = 624)

Demographic n, %
Age
18-24 536, 85.9
25-34 78,12.5
35-44 6,1.0
45-54 3,0.5
55-64 1,0.2
Gender
Female 537, 86.1
Male 77,12.3
Non-binary 10, 1.6

Current degree program

courses (9, 1.4%). Respondents were asked what re-
sources they would utilize if they had a question
about animal welfare; several options were pro-
vided and there was the opportunity to provide
other resources not listed (Table 2). The majority
stated they would use livestock/veterinary associ-
ations (540, 86.5%) and peer-reviewed publications
(514, 82.4%). Greater than half would utilize an
extension website (340, 54.5%), and 38.3% (239)
stated they would use the Humane Society of the
United States. Less than one-third would use a gen-
eral web search (182, 29.2%) or peers or relatives
(132, 21.2%). A small minority (35, 5.6%) stated
they would utilize social media if they had a ques-
tion about animal welfare. Among the respondents
who chose the category “other,” popular responses
included consulting professors or faculty (38, 6.1%)
or veterinarians (10, 1.6%).

Importance of Animal Welfare

Table 3 summarizes responses to multiple
survey questions regarding student perceptions of
the importance of animal welfare. A large majority
of survey respondents either strongly agreed or
agreed with the statement “it is important to have

Table 2. If you had a question about animal wel-
fare, which of the following resources would you use?
Select all that apply (N, %)

Undergraduate 487, 78.0 Peer-reviewed publications 514,82.4
Masters 68, 10.9 Extension website 340, 54.5
PhD 56,9.0 Livestock/veterinary associations 540, 86.5
Other 13,2.1 Humane Society of the United States 239, 38.3

Community type General web search 182,29.2
Rural 264,423 Social media 35,5.6
Suburban 287, 46.0 Peers or relatives 132,21.2
Urban 62,9.9 Otbher, please specify 73,11.7
Undefined or other 11, 1.8 No answer 1,0.2

Table 3. Importance of animal welfare statements

Strongly Agree Neither agree Disagree  Strongly dis-  Blank

Question agree n, % n,%  nor disagree n, % n, % agree n, % n, %

It is important to have an animal welfare course as part of the 449, 72.0 158,25.3 14,2.2 2,03 1,0.2 0,0,0
animal science curriculum.

Animal welfare is an important component of my education. 394, 63.1 177, 28.4 42,6.7 11,1.8 0,0 0,0,0

Animal welfare courses would be helpful for my future career. 437,70.0 157,25.2 22,3.5 8, 1.3 0,0 0,0,0

Concepts related to animal welfare are integrated in other 282,45.2 235,37.7 75,12.0 29, 4.6 3,0.5 0,0,0
courses in my degree.

If I was faced with an animal welfare dilemma, I would feel con- 189, 30.3 345, 55.3 73,11.7 14,2.2 2,03 1,02
fident addressing the issues.

1 feel confident I know how to research and discuss an animal 249, 39.9 326, 52.2 37,59 10, 1.6 2,03 0,0

welfare topic, even one that I know very little about, in order to
form an educated opinion that I can communicate to others.
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an animal welfare course as part of the animal sci-
ence curriculum” (449, 72.0% and 158, 25.3%, re-
spectively). More than half of the respondents
(394, 63.1%) strongly agreed “animal welfare is an
important component of my education,” and 70.0%
(437) strongly agreed “animal welfare courses would
be helpful for my future career.” When asked if con-
cepts related to animal welfare were integrated in
other courses in their degree, 45.2% (282) agreed
strongly and 37.7% (235) agreed. Approximately
half of the respondents (345, 55.2%) agreed with
the statement “If [ was faced with an animal welfare
dilemma, I would feel confident addressing the issues”
while 30.3% (189) of students agreed strongly. In re-
sponse to the question “I feel confident I know how
to research and discuss an animal welfare topic, even
one that I know very little about, in order to form an
educated opinion that I can communicate to others,”
39.9% (249) of respondents strongly agreed, and
52.2% (326) agreed.

When asked to select all attributes that would be
most important in an animal welfare course given a
list of possible items, students believed many attri-
butes to be important including ethical discussions
(474, 76.0%), hands-on application (435, 69.7%),
practical, applied questions (470, 75.3%), under-
standing species differences (457, 73.2%), and dis-
cussing current hot topics in animal welfare (475,
76.1%) (Table 4).

DISCUSSION

While perceptions of animal welfare have been
assessed in different groups including veterinary
students (Abood and Seigford, 2012; Johnstone
et al., 2019; Proudfoot and Ventura, 2021) and
students internationally (Freire et al., 2017; Mota-
Rojas et al., 2018; Vargas-Bello-Pérez et al., 2021),
there is still a lack of research regarding under-
graduate and graduate animal science student
perspectives of animal welfare as part of their edu-
cation in the United States. Although there has
been growth in the number of faculty members at

Table 4. If you were to take an animal welfare course,
which of the following attributes would be most im-
portant? Select all that apply (n, %)

Ethical discussions 474, 76.0
Hands-on application 435, 69.7
Practical, applied questions 470, 75.3
Understanding species differences 457,73.2
Discussing current hot topics in animal welfare 475, 76.1
Otbher, please specify 32,5.1

Blank 3,0.5

universities specifically trained in animal welfare
science (Broom, 2005), the field is still novel and ex-
panding relative to other more traditional animal
science specialty areas, for example, nutrition, gen-
etics, and meat science.

The population of survey respondents con-
sisted of a greater percentage of female students
as compared with published enrollment trends for
degree-granting institutions in the United States,
with 86.1% of survey respondents being female
while 57.4% of students enrolled at universities na-
tionally are female (NCES, 2019). Survey respond-
ents were slightly younger than students nationally,
with 85.9% of survey respondents aged 18-24 while
74.5% of students nationally are between 18 and
24 (NCES, 2019). Some differences in the study
population compared to the national population
of students may be due to demographic differences
present in animal science departments specifically
as compared to overall university statistics. While
limited data exists on comparable animal science
student populations, Parrish et al. (2015) found
that students in animal science undergraduate
programs in the United States were typically from
non-agricultural backgrounds and approximately
75%—-80% female. Similarly, the animal science stu-
dents who responded to this survey were majority
female (537, 86.1%) and from a suburban back-
ground (287, 46.0%). The AVMA recently reported
that in 2019, 63% of the active veterinary workforce
was female (AVMA, 2020). Speculations as to why
veterinary medicine has become a female-domi-
nated field include the elimination of gender dis-
crimination during admission, an increase in the
number of female role models (particularly in the
physically demanding parts of the profession), an
overall improvement in restraint methods for large
animals, and the caring image of veterinarians de-
picted in media (Lofstedt, 2003). The distribution
of veterinary school graduates in livestock versus
companion animal practice may also be dependent
on gender, as shown by a 2012 survey (Shepherd
and Pikel, 2012). Results of this survey show that
only 4.4% of female graduates enter “large animal
exclusive” or “large animal predominant” practices,
compared to 13.4% of male graduates (Wise and
Gonzalez, 2002).

Animal welfare is an important topic that gar-
ners significant attention in public forums, as was
reflected by the abundant and rapid response to the
survey; it should be noted, though, that the response
time was also likely influenced by the offered incen-
tive. Although it is a challenge to estimate response
rate due to the nature of survey distribution, the
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number of responses received was considerable and
is likely a testament to the value that people place
on animal welfare. Twenty-three universities were
represented in the survey responses, likely providing
a diverse sample of department cultures, curricu-
lums, and views on animal welfare. Many other uni-
versities could have potentially participated in the
survey, as there are 93 universities or colleges in the
United States that offer an animal science major
(U.S. News and World Report, 2021) and many of
them were included in the survey distribution list.
The number of responses received, or universities
represented, could have potentially increased if the
study authors sent reminders to participate or con-
nected directly with universities instead of distrib-
uting the survey through an electronic mailing list.
The considerable response to this survey identifies
more opportunities for further exploration into stu-
dent perceptions about animal welfare and those
that differ across universities.

Animal welfare is an integral component of
livestock production (Hewson, 2003; Fraser, 2008;
Verbeke, 2009), as it is in all animal-focused indus-
tries. Although some animal science departments
may include coursework on a diversity of animal
types, traditionally these departments have a strong
focus on livestock production management, thus
the focus of livestock welfare in this study. In this
study, most survey respondents believed that their
universities integrated animal welfare into other
courses within the animal science degree program.
This survey did not ask respondents to provide de-
tails about the way animal welfare was addressed
and included in non-welfare-specific courses, but
this would be an interesting area to investigate fur-
ther. There are many different components to defin-
ing, measuring, and assessing animal welfare and
likely the way specific animal welfare topics are in-
tegrated into course material varies greatly by in-
dividual instructor and institution, among other
impacting factors. Even for animal welfare-specific
courses, there currently is no standardized guidance
on the critical elements to include in a course for
undergraduate and graduate students. To address
the need for comprehensive animal welfare educa-
tion for veterinary students, a working group of ex-
perts developed a model curriculum for the study of
animal welfare in colleges and schools of veterinary
medicine defining curriculum objectives, describing
core competencies, and identifying instructional
resources (Lord et al., 2017). A complementary
resource to support welfare education for under-
graduate and graduate students has not yet been
developed but would be beneficial, particularly

as the presence of animal welfare courses within
animal science departments continues to grow.
Several questions in this survey aimed to iden-
tify what experience students had with animal wel-
fare courses and extracurricular activities and what
types of animal welfare opportunities were offered
at their universities. All respondents stated they
knew what type of animal welfare education or op-
portunities were offered at their universities. This
widespread awareness of welfare programming
within the study population could reflect students’
interest in the topic and departments’ engagement
with the topic. The majority of respondents indi-
cated that their animal science departments offered
an animal behavior course and/or an animal wel-
fare course. However, it is important to note that
not all universities offer these courses, and results
of the survey only represented 23 universities that
have animal science programs. The large percentage
of respondents indicating their universities offered
these courses may be unique to the study population,
with fewer survey respondents representing schools
who did not have animal welfare education oppor-
tunities. Additionally, the universities that shared
the survey with students may generally be more
supportive of animal welfare programming, as seen
by their willingness to share the survey opportunity,
thus biasing the sample population. Interestingly,
while courses in animal welfare seemed widely
offered at the participating universities, the majority
of survey respondents had not taken an animal wel-
fare course previously. Several studies assessing vet-
erinary student perspectives about the value of an
animal welfare course before and after enrollment
have shown generally positive responses, indicating
improved confidence in researching and assessing
welfare scenarios, increased agreement that an
animal welfare course is a valuable component of
the curriculum, and improved ability to identify
and discuss ethical dilemmas (Lord and Walker,
2009; Abood and Seigford, 2012; Johnstone et al.,
2019). This survey did not ask students why they
had or had not taken a welfare course, though this
would be valuable information to request in future
surveys. Considering many students felt animal
welfare was integrated into other animal science
coursework they were exposed to, their desire or
perceived need to take an animal welfare-specific
course was perhaps decreased. Furthermore, re-
spondents who had a strong interest in or aware-
ness of animal welfare were likely more inclined to
take the survey, which could potentially introduce
bias into the sample and explain the large propor-
tion of students who felt comfortable discussing
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animal welfare, perhaps not capturing the views of
all animal science students.

Despite the fact that most respondents had not
taken an animal welfare course previously, students
seemed enthusiastic about the topic of animal wel-
fare as the vast majority agreed that animal welfare
was an important component of their animal sci-
ence education. When asked what types of informa-
tion should be included in animal welfare courses,
respondents selected many of the options provided,
including ethical discussions and discussions on cur-
rent animal welfare challenges. Several studies have
focused on integrating different teaching strategies
into animal welfare instruction for both veterinary
and undergraduate students to promote learn-
ing and knowledge retention. There has also been
some focus on utilizing online modules to be able to
provide animal welfare education to a wider audi-
ence, both nationally and globally (Siegford et al.,
2005, 2010; MacKay et al., 2016). Other teaching
strategies that have been explored include active
learning, moderated discussion of current welfare
topics, frame reflection assignments, peer instruc-
tion, and participation in an animal welfare judging
competition (Heleski et al., 2003; Lord and Walker,
2009; Lord et al., 2010; O’Malley and Siegford,
2018; Proudfoot and Ventura, 2021). Studies have
shown that student performance on examinations
improved with active learning compared to passive
learning (Freeman et al., 2014; Deslauriers, 2019)
and therefore many of the listed teaching strategies
may be effective ways of teaching students about
animal welfare concepts. Many students who took
the survey indicated they wanted ethical discussions
to be a component of animal welfare courses. This
is an important consideration and adds evidence
for needing guidelines and more data or research
about effective ways to teach animal welfare.

Many students felt confident addressing animal
welfare issues despite not taking a class previously.
The poor accuracy of self-evaluation might explain
this finding. Self-assessment of competence is a dif-
ficult task and students often self-assess their pro-
ficiency in various skills as significantly greater or
lesser than their true level of proficiency (Carter
and Dunning, 2008; Isenberg et al., 2015). Students
surveyed indicated that they would research animal
welfare topics using varied but not always reputable
sources including general web searches, peers or re-
latives, and social media. This aligns with research
indicating that students use social media as a pri-
mary information source for animal welfare topics
(Colonius and Swoboda, 2010; Vargas-Bello-Pérez
et al., 2021). While social media is a platform

used by animal welfare groups to raise awareness
and promote discussion of animal welfare topics
(Sisson, 2017), information on social media may be
biased and should be evaluated cautiously and with
other types of resources. Including information on
how to research animal welfare topics would be a
useful topic to include in animal welfare courses.

In addition to classroom opportunities for
teaching students about animal welfare, one op-
portunity that is being integrated into many land-
grant institutions’ extracurricular programming is
participation in an animal welfare judging team.
Judging teams and animal and carcass evaluation
contests have been a part of animal science under-
graduate education for several decades offering
students an opportunity to make real-life assess-
ments and develop a variety of critical career skills
including communication, critical thinking, and
industry knowledge (Heleski et al., 2003). The
animal welfare judging teams are still nascent com-
pared to traditional livestock judging but partici-
pation in the annual intercollegiate AVMA Animal
Welfare Assessment Contest has continued to in-
crease (personal communication, L. N. Edwards-
Callaway). Research has demonstrated that animal
welfare judging teams are a beneficial experiential
learning activity that significantly increase veter-
inary students’ engagement with animal welfare
topics in professional decision making and career
choices after students participate in an animal wel-
fare judging competition (Johnson et al., 2020).
Perceptions and attitudes of undergraduate and
graduate students who have participated in the
contest have not been explored. The development
of opportunities like animal welfare judging could
provide undergraduate and graduate students with
hands-on learning that not only increases animal
welfare competencies, but also provides valuable
skills important for professional development.

The majority of survey respondents strongly
agreed that animal welfare courses would be helpful
to their future careers. This is supported by the fact
that many survey respondents indicated they wanted
to pursue careers in veterinary medicine or pro-
duction animal management, both fields in which
knowledge and application of animal welfare prin-
ciples are essential. Knowledge about standard
animal husbandry practices and animal welfare-re-
lated issues is currently lacking among animal sci-
ence students (Heleski and Zanella, 2006), though
this population should have an increased knowledge
base about these issues. Heleski and Zanella (2006)
showed awareness of modern animal agriculture
practices was low among university animal science
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students, with more than 50% of students stating
they would be uncomfortable with or would not use
products from industry-typical egg operations, dairy
operations, pig facilities, and horse training facilities
when presented with hypothetical scenarios. This
lack of knowledge could play a role in how students
perceive and assess animal welfare challenges as they
move into different careers in addition to how they
engage in the classroom. A previous study demon-
strated several benefits to veterinary students who
took an animal welfare course, including improved
confidence in conducting research on animal welfare
topics and more favorable views on the inclusion of
an animal welfare course in the veterinary curric-
ulum (Johnstone et al., 2019). Future studies could
investigate the benefits to animal science students
who take an animal welfare course and how they in-
tegrate the concepts learned into their future careers.

As literature regarding animal science student
perceptions of animal welfare remains limited, sug-
gestions for future research include investigating
how student perceptions change before and after
animal welfare education, how animal welfare
topics are integrated into other courses, effective
teaching strategies for animal welfare courses, and
how participation in welfare judging teams impacts
perceptions and understanding of animal welfare.
The results of this survey suggest that students
within animal science departments both appreciate
the relevance of animal welfare to their educational
experience and expect that welfare be an integral
component of their animal science program. As
animal welfare is a dynamic and evolving concept,
so too should be the methods by which welfare top-
ics are integrated into both classroom and extra-
curricular learning. Assessing the effectiveness of
different modes of delivery (e.g., online modules,
discussion boards, direct observation, and assess-
ment) utilized to teach animal welfare topics to
undergraduate and graduate students is critical to
the growth of animal welfare education in colleges
and universities across the United States.

SUPPLEMENTARY DATA

Supplementary data are available at Translational
Animal Science online.
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