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Abstract

Background Veterinary students have historically lacked meaningful experiential learning opportunities in equine
medicine. At the same time, there are barriers to accessing veterinary care in Indigenous communities stemming
from colonial injustices. In 2018-2019, a partnership was initiated where University of Calgary students began to pro-
vide equine veterinary services to Indigenous communities. As the first-documented equine veterinary service-learn-
ing initiative in Indigenous communities embedded in a veterinary curriculum, the purpose of the study is to system-
atically evaluate the program for its potential impact as part of a formative process for improvement.

Methods Multiple parties in the program were engaged in a convergent, parallel, mixed-methods systematic pro-
gram evaluation to explore the main program outcomes: (1) equine veterinary care; (2) clinical experiential student
education; (3) cultural training of veterinary professionals and students; and (4) education of community members.
The hypothesis was that ethical development using the “first, do no harm principle” would lead to benefits includ-
ing a healthy horse population, a technically and culturally competent veterinary community, and an educated horse
clientele.

Results The program had a positive impact on accessibility to veterinary care and self-reported improvement in vet-
erinary and cultural competency. In addition to the hypothesized program outcomes, additional program outcomes
and effects were identified, including reciprocal learning and relationship building with the Indigenous commu-
nity, leading to trust and equity-building. The students learned from both the in-community programming as well

as the Indigenous community members they worked with.

Conclusion Program evaluation of an equine service-learning initiative in Indigenous communities reveals multi-
ple and profound impacts including improved patient health status, wider scope of veterinary and cultural learning,
strengthened relationships, and reciprocal learning with partnering Indigenous communities.

Keywords Program evaluation, Service-learning, Community, Veterinary, Social justice

Introduction
This study focuses on a unique equine service-learning
program in southern Alberta that brings the need for
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with a faculty member in veterinary medicine. The suc-
cess of the program is contingent, we argue, on under-
standing the need for culturally appropriate education,
including social justice concepts, prior to and continuing
into, program delivery.

The principle of “First, do no harm” is resident in both
human and veterinary medicine, and represents a funda-
mental ethical tenet in the care of living beings. Reflect-
ing a similar ethos, one of the first concerns raised by
one of the co-authors, an Indigenous education scholar
(YPP), was, “Are you sure youre not doing more harm
than good?” when first introduced to the concept of an
equine veterinary service-learning initiative partner-
ing with nearby Indigenous communities surrounding
Calgary. Importantly, from the inception and develop-
ment of this equine community practice program and
clinical rotation, the program objectives have focused
not only on advancing veterinary student knowledge
and skills by providing education and equine veterinary
care to underserved horse owners, but the program also
seeks to increase professional awareness of cultural and
socioeconomic contexts relative to veterinary care where
the needs of Indigenous horse people are centred. This
mutuality honours the core tenet of social responsibility
and reflects the honouring of millennia-long Indigenous
presence on these lands alongside Indigenous principles
of reciprocity, relationality, and respect [1]. Notably this
initiative is responsive to the University of Calgary Indig-
enous Strategy, the Truth and Reconciliation Commis-
sion of Canada’s Calls to Action [2], and an honouring of
the United Nations Declaration on the Rights of Indig-
enous Peoples [3]. These local, national, and international
initiatives represent a growing awareness and need for
restitution stemming from colonial injustices that disad-
vantaged Indigenous peoples to the benefit of coloniz-
ing groups. Indigenous scholars, such as Maori educator
Linda Tuhiwai Smith [4] and Mikmaw scholar Marie Bat-
tiste [5] assert this colonial history has distorted, erased,
and silenced Indigenous truths allowing for what appears
to be a “natural” takeover of lands and resources. The act
of truth-telling is the foundation upon which future rela-
tions must be based if we are to move forward [6].

This program is the first documented equine veterinary
service-learning option that takes place in Indigenous
communities as part of a formal veterinary curriculum.
The program has resulted in success from an institutional
perspective, resulting in positive feedback and accolades
from students and the veterinary community [7-9]. As
the first initiative of its kind at our university, the out-
comes of the program must be systematically evaluated
for its potential impact on the partnering communi-
ties to achieve appropriate risk assessment [10] and to
adhere to Tri-Council guidelines specific to Indigenous
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research. Contrary to how this risk may be thought of, we
see the greatest risk residing in the possibility that stu-
dents, faculty, and staff may inadvertently, or not, relay
stereotypical and racist assumptions to partners without
the inclusion of social justice training around the reper-
cussions of a colonial history on Indigenous peoples that
include critical self-examinations of power, privilege, and
positionality by service-learners [1].

Literature review

Equine veterinary curriculum

A recent survey reports high dissatisfaction among stu-
dents in how well their veterinary education has prepared
them for equine practice [11]. The survey showed 51.4%
of 2012-16 graduating survey respondents reported they
were “not at all” to “moderately satisfied” with their edu-
cation [11]. The lack of meaningful experiential learning
opportunities in equine medicine is largely due to the
high value of equine patients alongside client attitudes
towards novice animal care [11]. As a result, new gradu-
ates face significant challenges transitioning into equine
practice due to lack of significant skill development and
mentoring. When students have had the option of expe-
riential learning activities, including service-learning,
these have primarily focused on small animal care vet-
erinary services [12—18]. Given these realities, new vet-
erinary graduates face significant challenges transitioning
into equine professional practice due to a lack of signifi-
cant skill development and mentoring in their post-sec-
ondary training.

Equitarian work is defined as equine veterinary ser-
vices or care education for the welfare of equids [19];
yet, much of the focus in this specialized area has been
on animal welfare rather than veterinary student educa-
tion [20]. Skills that new equine veterinary graduates are
expected to perform include taking a complete medical
history, developing a vaccination strategy, performing
a physical examination, administering oral medication,
administering intramuscular injection, explaining medi-
cal conditions to a client, maintaining medical records,
managing time and resources, and formulating individual
and herd wellness programs [21]. Competent entry-level
veterinarians are expected to perform 51 of the 107 tasks,
with a mean proficiency score of > =75.

At the University of Calgary Faculty of Veterinary
Medicine (UCVM), an internal curriculum review and
graduate exit survey from 2016 revealed that students felt
equine rotations tended to be unwelcoming and hands-
off [22]. Some students noted they did “not feel compe-
tent at all” in the equine field upon graduation from the
UCVM veterinary program. Based on data from national
veterinary organizations and concerns raised within the
internal curriculum review, UCVM faculty noted a real



Tan et al. BMC Medical Education (2024) 24:287

need for high-quality hands-on equine clinical experi-
ences in the program. The service-learning program
detailed below represents an ethical and critical response
to this need.

Critical service-learning

Service-learning, a form of experiential learning that
integrates community service with academic curriculum,
is a powerful teaching and learning strategy that results
in improved student attitudes towards learning, civic and
critical community engagement, social skills, academic
performance, and self-awareness [23]. Although the
practice of service-learning began as an opportunity for
students to learn outside the classroom, over the years
it has evolved beyond an act of volunteering to that of a
critical orientation where issues of power, privilege, and
positionality are considered [1, 24—27]. Critical service-
learning, unlike earlier modes of service-learning, raises
awareness of students around social justice concepts and
historical and contemporary injustices that exist within
and throughout their service-learning experience. Trans-
formative learning [28] often results from these intense
community-based experiences. In this scenario, students
may encounter disorienting dilemmas that cause them
to question previously held assumptions or beliefs and,
in taking up tenets of critical thinking through guided
reflections and inquiry, the way they think about the
world is transformed.

Societal factors including poverty and geographic isola-
tion stemming from a colonial past are some of the bar-
riers present in accessing veterinary care in Indigenous
communities, yet horses hold an important contempo-
rary, historical, cultural, and spiritual role in Indigenous
communities and cultures [19].

Partnering with Indigenous communities in a service-
learning program requires special considerations, includ-
ing introducing students to basic education specific to
local communities, including an introduction to colonial
history, the impacts of colonialism, and local protocols.
Requisite time must be set aside to establish trust and
build relationships with Indigenous community mem-
bers prior to students spending time in community [1].
When carefully designed, community-based service-
learning experiences offer students the opportunity to
experience the interaction of theory and practice, culti-
vate relationships with community partners, and chal-
lenge hegemonic norms [29]. In examining ethical issues
from a critical perspective, students further develop pro-
fessional values and moral positioning which will guide
their future practice [30].

This article shares findings from the first-ever equitar-
ian project that combines student-oriented critical ser-
vice-learning with the equine veterinary needs of First
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Nations peoples residing on reserves in Canada. While
some readers may focus on the clinical service provision
for clients and hands-on learning experience for students,
the potential for transformative learning beyond curricu-
lar expectations driven by principles of social justice as
well as learning firsthand the impacts of colonialism on
Indigenous peoples living on lands now called Canada is
significant.

Creation and development of initiative

In 2017, UCVM faculty member and primary author
(JT) set out to meet the academic need for hands-on
equine veterinary clinical training for students along-
side a compelling need for preventative veterinary care
in local Indigenous communities by initiating a part-
nership between UCVM and a nearby Indigenous com-
munity (Tsuutina First Nation). With the help of a
well-respected Indigenous community member, active
with horses, and serving as a community liaison, the first
equine service-learning initiative was delivered in 2018
in the form of a mandatory full-day laboratory (with a
choice between equine and bovine content) for all 33 sec-
ond-year students within the Clinical Skills course. In the
equine laboratory setting, students integrated knowledge,
professional skills, and clinical skills by interacting with
horse people' and determining what care each equine
patient needed, educating around these needs, and then
providing preventive services including deworming and
vaccinations.

Building on the success of this 2018 initiative, the
single-day laboratory (offered to all 35 students in the
second-year class) was expanded in 2019 with the addi-
tion of a two-week clinical rotation offered to four
fourth-year students. Another partnership was initiated
through community connections, this time with Siksika
First Nations, another nearby Indigenous community.
With the extended time available during the rotation and
understanding the need for students to acquire cultural
awareness, J T introduced cultural training with an Indig-
enous Elder as part of the mandatory programming for
participating students.

In 2020, JT reached out to education scholars (YPP
and PD), who have conducted research around critical
service-learning in educational settings involving Indig-
enous communities. Working together, we expanded
the cultural training in the rotation to include manda-
tory readings and expanded mandatory educational
seminars for both students and faculty/staff involved in

! The term “horse person” is used throughout this article to honour Indig-
enous ways of knowing that position animals as non-human relatives, as
compared to colonial modes of relation that position animals as possessions
and thus deems the relationship as “horse owner”[49].
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the rotation. After additional consideration of the risks
and benefits of bringing large numbers of students not
trained in cultural competence (due to time limitations)
and not necessarily interested in veterinary service-learn-
ing opportunities with First Nations partners, the one-
day clinical skills laboratory was discontinued in 2020.

The public health restrictions associated with the
COVID-19 pandemic also significantly impacted our
plans and programming was canceled with short notice
in 2020 and 2021. Essential services, however, continued
to be provided by JT for continuity of care and to hon-
our the commitment made to Indigenous communities.
As a result, program evaluation for this study focused on
the clinical rotation offered in 2022, which involved four
students, three faculty members, three technicians, and
one technician assistant. The learning outcomes of the
rotation included: providing equine veterinary care to
underserved horse populations in Indigenous commu-
nities; integrating knowledge, clinical skills, professional
skills, and clinical reasoning in a clinical environment
led directly by faculty members; improving awareness of
cultural and socioeconomic contexts, including colonial
impacts, as relevant to provision of veterinary care; and,
educating Indigenous community members on equine
health care.

Program evaluation in complex settings
Program evaluation is the “systematic assessment of pro-
grams designed to improve social conditions and our
individual and collective well-being” [31] and is com-
monly utilized to determine the impact and quality of
initiatives impacting health outcomes for individuals and
communities [32]. Well-intentioned social programs do
not necessarily lead to better outcomes and sometimes
even lead to unanticipated negative repercussions, since
problems that social programs aim to solve tend to be
complex ignoring wider systemic issues such as colonial-
ism [31]. An effective implementation strategy is essen-
tial to meet the social justice intention of the program.
The purpose of program evaluation is to determine the
overall worth of an education program and to plan pro-
gram improvement [33]. A formative program evalua-
tion is created with the goals of timely and useful findings
that can be immediately used to inform the refinement
of the program [34]. Impact evaluation asks the question
of whether desired outcomes are achieved and whether
unintended negative side effects have occurred in the
process and is suitable for any program intended to bring
about change [31]. This type of evaluation estimates the
net effects of a program on multiple parties and in the
process, measures if the program is well implemented in
achieving its stated goals. Multiple dimensions of out-
comes and multiple measures of outcomes are used to
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ensure a comprehensive approach that does not leave out
relevant outcome dimensions [31]. Data for program out-
comes include observations, records, responses to sur-
veys and interviews, and physical measurement. Program
impact refers to the difference between outcomes with
project implementation and what would have occurred
otherwise, therefore dealing with cause-and-effect rela-
tionships, and aims to determine if desired effects were
achieved and what the magnitude of the change was
[31]. Program impact theory is often depicted via causal
diagrams that visually show the cause-and-effect link-
ages between program activities and expected outcomes,
ie. following a chain of events from program action to
proximal (direct and immediate), intermediate, and distal
(ultimate) outcomes.

Methods

Prior to commencing the study, the researchers gained
ethics approval from the institution’s Conjoint Health
Research Ethics Board (Protocol No. REB20-1819), align-
ing with institutional requirements. The objective of this
study was to systematically evaluate an equine veterinary
service-learning initiative taking place in two Indigenous
communities from both an Indigenous and institutional
lens. A formative impact evaluation on this new initia-
tive was conducted to examine the experiences of faculty
and staff, students, horse people, and patients in the pro-
gram and to ensure the continuous improvement of the
program.

Systematic formative program evaluation took place
during the clinical rotation in August 2022 to assess the
impact of the program to-date. The two-week clinical
rotation consisted of eight days in Indigenous reserves
providing clinical services and two days at the university
in training and discussion. The initiative was led by one
faculty member and two technicians, with the assistance
of two other faculty members, one other technician, and
one technician assistant as needed. Four veterinary stu-
dents were enrolled in the rotation. Multiple partners
and parties involved in the program (faculty members,
technical staff, students, and horse people) were engaged
in a convergent, parallel, mixed-methods evaluation to
explore the four main hypothesized outcomes of the pro-
gram (Fig. 1): equine veterinary care, clinical experiential
student learning, improving cultural awareness, and edu-
cating the community.

The first hypothesized program learning outcome of
equine veterinary care was evaluated by quantifying
the horses served, the services provided, and the finan-
cial value of veterinary services. The convergent paral-
lel mixed-methods approach lent itself to the temporal
nature of the work where data was simultaneously col-
lected and equally prioritized within a two-week clinical
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Program Learning Outcome Proximal Effects

Improved equine health
(# horses served, services
provided, financial value of
services provided)

|

Improved clinical skills,
professional skills, and

knowledge (student survey,
student reflections)

|

Improved cultural
competency as an

Equine veterinary care

Clinical experiential
student learning

Improving cultural

Greater client awareness
and compliance for
preventative care (#

repeat visits, community
interviews)

A healthy horse
population

Improved competency as

. . A technically competent
an equine veterinary

equine veterinary

. community
competencies met)

A culturally competent

—

awareness individual (student

reflections & survey,
faculty/staff survey)

Educating the
community

veterinary community .

Fig. 1 Program impact theory showing expected program effects on proximal and distal Outcomes

rotation, then analyzed separately after the rotation and
results merged and integrated to provide comprehensive
results that thoroughly explored the impact of the pro-
gram [35]. The purpose of the convergent design was to
“obtain different but complementary data on the same
topic” to triangulate the information [36].

The second hypothesized program learning outcome
of clinical experiential student learning was evaluated
through a student pre-rotation and post-rotation sur-
vey. Veterinary students taking the clinical rotation were
invited to participate in the study by a research assistant
who was not involved in the rotation or in their grad-
ing. Students who participated in the research provided
written consent and were asked to complete a question-
naire at the beginning and then at the end of the clini-
cal rotation and invited to complete multiple reflections
throughout the rotation. The students were assured that
their decision to participate in the study and their per-
formance on the reflections would not affect their grade
for the clinical rotation. One section of the question-
naire focused on evaluating cultural learning while the
second section evaluated the learning outcomes from

the rotation (Table 1). The self-evaluation questions on
general knowledge and skills and perception towards
social responsibility and engagement were adapted from
Van Patten’s research [18]. The instructions for the stu-
dent reflections were to write a reflection a minimum of
four times throughout the rotation and whenever they
felt significant learning had taken place. Optional guid-
ing questions included: What was your most significant
veterinary learning today? What was your most sig-
nificant cultural learning today? What connections have
you made between your learning and the cultural train-
ing sessions? How do you see yourself implicated in the
Truth and Reconciliation Commission calls to action,
relative to the veterinary medical practitioner role you
are preparing yourself for? What do you still need to
learn more about? Student learning and experience was
assessed by comparing the number of competencies
achieved relative to the 107 equine-related competencies
expected of a new graduate [37].

Improving cultural awareness of veterinary profession-
als was the third hypothesized program learning outcome.
This was evaluated using the aforementioned pre-rotation



Tan et al. BMC Medical Education (2024) 24:287

Table 1 Pre-rotation questionnaire completed by students
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Cultural Perspectives*

Social Responsibility**

Additional Comments or Thoughts

1.1 think my beliefs and attitudes are influenced by my
culture

2 Veterinary professionals’own cultural beliefs influ-
ence veterinary care decisions

3.Time in the veterinary curriculum devoted

to the promotion of student self-awareness and well-
being is time well spent

4.A veterinary professional’s ability to communicate
with clients is as important as his/her ability to solve
clinical problems

5.The presence of more than two family members

or agents for the horse owner is disruptive to veteri-
nary care and should be prohibited

6.The quality of patient care could possibly be
compromised if a veterinary professional is oblivious
to the family’s cultural attributes and values

1.lam motivated to partake in services intended

to help people that are disadvantaged

2.l'am motivated to volunteer within the animal health
community

3.l feel a strong sense of social responsibility

4.1 am comfortable working with marginalized popula-
tions

5.Vets should provide free services for Indigenous
populations

6.People who cannot afford veterinary care for their
pets should not own them

7.1 believe vets can impact human health

8.It frustrates me when people cannot afford to pay
for their pet’s health care

9.I plan on being involved with community outreach
after graduation

7.As a veterinary professional if | needed more informa-
tion about a person’s culture to provide a service,

I would feel comfortable asking the person or one

of their family members

8.Indigenous peoples, due to their own cultural beliefs
and values, have the poorest animal health status

in Canada

9.Indigenous peoples should take more individual
responsibility for improving their own animals'health
10.The Western medical model is sufficient in meeting
the health needs of all animals including those owned
by Indigenous peoples

11.All Canadians need to understand Indigenous his-
tory and culture

12.Indigenous peoples should not have to change
their culture just to fit in

13.We practice equity in the provision of veterinary
care by treating Aboriginal people the same as all
other clients

14. need to think beyond the individual when consid-
ering Indigenous veterinary care

15. have a social responsibility to work for changes

in Indigenous veterinary care

" Adapted from Ryder et al. (2017)** Adapted from Van Patten et al. (2021)

and post-rotation survey (Table 1), a portion of which was
adapted from a validated questionnaire used in a similar
study to measure attitude change in health professionals
in Australia after completing an Aboriginal health and
cultural safety training programme [38]. This was used
to assess cultural learning by students, faculty members,
and staff. Individuals participating in these programs
completed the questionnaire on Day One prior to any
cultural training seminars or service-learning experi-
ences and completed the same questionnaire on the final
day at the completion of the clinical rotation. Faculty and
staff participants were recruited by the research assistant,
who obtained written consent for their participation in
the research by filling out a similar pre- and post-rotation
questionnaire and attending two cultural awareness work-
shops—each led by Indigenous and allied professionals—
at the beginning of the rotation. The faculty member who

led the rotation and authored this study was excluded
from participation and from the data set. Some faculty
and staff participants had participated in the first rotation
three years ago, yet cultural training at that time was less
rigorous and not mandatory. Student reflections were also
used to assess changes in cultural competency.

The hypothesized fourth program learning outcome
of educating the community was evaluated using com-
munity interviews. During the clinical rotation, all
Indigenous horse persons were approached to gauge
their interest in study involvement by an independent
research assistant. A small financial incentive was offered
for their participation and this data helped evaluate the
initiative and develop future directions for the initiative
from a community perspective. The research assistant,
who had previous research experience with Indigenous
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communities, conducted all semi-structured interviews,
which included the following questions:

«What kinds of things do you want students to know
before they come into your community to work with
the horses? How do you think they should learn
about this?

+Overall, tell me how happy or unhappy you have
been with the services you received from the vet stu-
dents.

«Did your horses see a vet every year before this
started? How have things changed for you and your
horses since the services started?

What was the best thing about having the vet stu-
dents provide service to your community?

What would you like to see changed if this service
was offered again in the future?

+Would you like to see the vet services expand? What
would be the ideal case?

oIf there were vet services regularly available for small
animals, horses, or cows in Calgary would you use it?
Which one(s) would you use? What if there was a fee
associated with it? Would transportation be an issue?
+Are there any final thoughts or questions youd like to
ask me before we finish?

The interviews were recorded and transcribed, and
identification of individual community members was dis-
closed only with permission or kept anonymous accord-
ing to their wishes.

The quantitative thread of the convergent parallel
mixed-methods evaluation consisted of quantification of
services provided (financial and numerical) and statisti-
cal analysis of survey data. Despite the small number of
participants, analysis of the pre- and post-program ques-
tionnaires completed by students, faculty members, and
staff, was performed by evaluating reliability (Cronbach’s
alpha) and comparing pre- and post-rotation results for
significant differences using paired samples t-testing and
a p-value of 0.05 and p-value of 0.10. Descriptive statis-
tics including mean difference, standard deviation, stand-
ard error of means, and confidence intervals, were also
included. The quantitative analysis provides a measure of
reliability but not generalizability.

The qualitative thread of the mixed-methods evalu-
ation consisted of student reflections and transcribed
community interviews, which were qualitatively ana-
lyzed using a five-step method of thematic analysis
[39]. Three researchers independently familiarized
themselves with the data, generated initial codes,
searched for themes, then met to review and name
themes, and agreed on findings through consensus
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prior to producing the report. Researchers used the
philosophical phenomenological method described
by Giorgi [40]. In this approach, the essence of what
community members shared was left intact and held as
truth and, given that we were working with an Indige-
nous population, this approach was deemed culturally
appropriate.

Finally, program evaluation findings were compared
to the causal diagram created using program impact
theory, to assess if outcomes lead to anticipated soci-
etal benefits and if there are any unintended negative
consequences resulting from the initiatives. Using pro-
gram impact theory, it was hypothesized that when ethi-
cally developed using the “first, do no harm principle,
the existing equine veterinary service-learning initiative
produces a multitude of direct benefits that ultimately
lead to a healthy horse population and a more techni-
cally and culturally competent veterinary community.
The hypothesized cause-and-effect linkages from the
course learning outcomes are depicted in a causal dia-
gram (Fig. 1).

Findings are expected to contribute to the ongoing
improvement of the program and to help inform the ethi-
cal, and socially responsible development of similar pro-
grams to address the equine veterinary educational gap
in other North American veterinary schools.

Results

Equine veterinary care

At the time of program evaluation, the described ini-
tiative had been running from 2018 to 2022 (2018 as a
single-day laboratory, 2019 as a laboratory and 2-week
rotation, 2020-2021 rotations were canceled yet essen-
tial services provided, and the rotation resumed in 2022).
Cumulatively, the program served 50 horse people and
212 horses, providing approximately $136,000 [CAD]
worth of veterinary services. The 2022 rotation alone
provided veterinary services to 71 horses. This includes
31 horses used in a community after-school riding pro-
gram that runs 5 days per week at Tsuut’ina Nation over
the past 17 years [41].

Veterinary services have focused on preventive care,
including annual physical examinations, deworming, vac-
cinations, and advanced routine services such as lame-
ness, dentistry, anesthesia, and castration. Many rich
clinical learning experiences have occurred during the
rotation that extend beyond routine services, including
respiratory diagnostic testing (eg. bronchoalveolar lav-
age), laceration repair, skull fracture management, and
wound revision surgery. Altogether, over 1100 vaccines
and over 250 doses of dewormer were administered.
During the clinical rotations offered in 2019 and 2022,
8 students performed over 100 dental flotations and
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approximately 40 full lameness examinations, including
diagnostics and therapeutics.

Clinical experiential student learning

At UCVM, students receive 49 weeks of practical hands-
on clinical rotations during their final year in the pro-
gram. This two-week rotation is offered as an elective
within the overall program span of 49 weeks for any vet-
erinary student regardless of area of emphasis. There are
no prerequisites for enrolment and 4 students elected to
take the rotation in 2022.

Students gained experience with basic procedures [21]
and more advanced skills: estimating weight, interpreting
complete blood counts, serum biochemical profiles, and
endocrinology testing, managing common ailments (cor-
neal ulcers, wounds), performing venipuncture and plac-
ing intravenous catheters, flushing nasolacrimal ducts,
performing fecal flotations, performing anesthesia, tak-
ing radiographs, explaining parasite management, medi-
cal conditions, and sharing discharge instructions with
clients, working with a veterinary team, and perform-
ing dentistry, lameness examinations, and castrations.
In the 2-week rotation, students were able to practice 65
of the total 107 competencies listed as requirements [21,
37]. This number represents 61% of the competencies
expected of a graduating veterinarian (Table 2). Students
were evaluated by supervising veterinarians using in-
training evaluation reports to rate their skills using Likert
scales for competency. Competent entry-level veterinar-
ians are expected to perform 51 of the tasks, with a mean
proficiency score of > =75 [21]; with 67 skills achieved,
our students exceeded this professional expectation.

Improving cultural awareness

Student questionnaires

There was a 100% response rate (n=4) to the student
questionnaires, both pre- and post-rotation. Due to
the small sample size, reliability was low (Cronbach’s
alpha=0.38 and 0.54 pre- and post-rotation, respectively)
with calculated power of 0.11. Post hoc statistical power
analysis demonstrates that a total sample size of 34 par-
ticipants is required to achieve the ideal minimum power
of 0.80.

Paired samples t-testing on student surveys filled out
before and after the rotation revealed no significant dif-
ferences using a cut-off of p-value <0.05 (Table 3). Using
a cut-off value of < =0.10, there was a significant differ-
ence between pre-training scores (M=3.00, SD=0.82)
and post-training scores (M =2.00, SD =0.82;[(t(3) =2.45,
p=0.09]) with a large effect size (Hedge’s g=1.06) for
the question “people who cannot afford veterinary
care for their animals should not own them” (p=0.09,
mean difference=1.00). This indicates that after the
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rotation, students tended to change their mind in favour
of all those owning animals being able to access veteri-
nary care, regardless of financial status. One comment on
the post-rotation survey noted that veterinarians should
not carry the burden of providing no/low-cost veterinary
care alone and they should work together with the com-
munities, the government, and non-Indigenous Canadi-
ans to support essential needs for veterinary care.

Descriptive statistics (Table 4) revealed high student
satisfaction with the rotation, with mean scores of 5.0/5.0
on the items “the initiative is a worthy use of my time,’
and “this initiative is an important part of the curricu-
lum,” and “if available, I would participate in this type of
initiative again” Lower ratings were associated with the
statement that the initiative should be mandatory for all
students.

University faculty and staff questionnaires

In addition to evaluating the students’ perspective on
their cultural competency before and after the rotation,
questionnaires were also distributed to faculty and staff
involved in the clinical rotation. The response rate from
university faculty and staff was 71% (n=5). Reliability
was moderate (Cronbach’s alpha 0.71 pre-rotation and
0.67 post-rotation), likely due to small sample size with
calculated power of 0.14. Total sample size required to
achieve 0.80 power is 34 participants.

Paired-samples t-test (Table 5) revealed no significant
differences in pre- and post-rotation survey responses
using a cut-off p-value of 0.05. However, 2 questions
yielded p < =0.10: Question 1 “I think my beliefs and atti-
tudes are influenced by my culture” (t(4)=2.14, p<0.10)
and Question 13 “we practice equity in the provision of
veterinary care by treating Aboriginal people the same as
all other clients” (t(4)=2.14, p<0.10). There was a shift
in the post-rotation survey towards disagreement with
the statements that beliefs and attitudes are influenced by
culture and that we practice equity in treating Aboriginal
people the same as other clients. No comments were pro-
vided by faculty/staft to further elucidate these beliefs.

Descriptive statistics showed high ratings relative
to the rotation (Table 5), but lower agreement with the
statements that the length and depth of the initiative was
sufficient. There was little support for the idea that the
initiative should be mandatory for all students.

When instructor data was grouped with students, there
was a significant change in responses to questions of per-
ception towards social responsibility and engagement
when using a cutoff of p-value 0.10 (Table 6; p=0.09).
However, there was no difference in survey results for
faculty, staff, and students as a whole (Table 7).
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Table 3 Paired-samples t-test, pre- and post- rotation question results, from student survey

Question Mean Difference SD SEM 95% Cl: lower 95% Cl: upper t df p (2-tailed test)
1 25 96 A48 -1.27 1.77 52 3 64
2 -50 191 .96 -3.55 255 -52 3 64
3 -25 50 25 -1.05 55 -1.00 3 39
42 _ _ — _ _ — - —

5 25 .50 25 -55 1.05 1.00 3 .39
6 -50 58 29 -142 42 -173 3 18
7 20 1.71 .85 -247 297 29 3 .79
8 50 1.00 50 -1.09 2.09 1.00 3 39
9 -50 1.00 .50 -2.09 1.09 -1.00 3 39
10 25 96 48 -1.27 177 52 3 64
11° - - - - - - - -
128 - - - - - - - -

13 -25 50 25 -1.05 55 -1.00 3 39
14 25 1.26 63 -1.75 225 40 3 72
15° - - - - - - - -
16° - - - - - - - -

17 -50 58 29 -142 42 -1.73 3 18
18 -50 58 29 -142 42 -173 3 18
19 .00 82 41 -1.30 1.30 .00 3 1.00
20 .00 82 A1 -1.30 1.30 00 3 1.00
21 -50 1.29 65 -2.55 1.55 -78 3 .50
22 .00 82 41 -1.30 1.30 .00 3 1.00
23 25 50 25 -55 1.05 1.00 3 39
24 25 .50 25 -55 1.05 1.00 3 39
25 -25 50 25 -1.05 55 -1.00 3 39
26 -50 1.00 .50 -2.09 1.09 -1.00 3 .39
27 -25 1.50 .75 -2.64 214 -33 3 .76
28 1.00 82 41 -30 30 245 3 09
292 - - - - - - - -
30 25 50 25 -55 1.05 1.00 3 39
31 25 50 25 -55 1.05 1.00 3 39

SEM standard error mean

@ Unable to calculate paired-samples t-test because the standard error of the difference is 0

Student reflections

From a qualitative perspective, the student reflections
revealed four themes: valuing of Indigenous worldviews;
gaining a deeper understanding of the impacts of colo-
nialism and systemic racism; gaining increased aware-
ness of the relationship between systemic racism and
veterinary medicine; and, finally, a recognition of the
importance of taking personal responsibility for build-
ing authentic relationships with Indigenous community
members.

Valuing indigenous worldviews
Veterinary students gained insights into Indigenous
worldviews and beliefs in the community rotations,

including community beliefs surrounding the origins of
horses and their significance within the specific com-
munity and culture. One student shared that Indigenous
knowledge challenged “the idea that the horse was absent
in North America before colonizers arrived, and that
they lived in what is now called North America much
before colonization. Their histories speak of how horses
lived in close harmony with Native peoples” Students
developed an understanding of the spiritual relationship
between people (two-legged) and horses (four-legged) as
one of equal standing where the horse is considered on
par to humans, as a relative. Students described Indige-
nous community members as “some of the most intuitive
and natural horsemen I have ever met” Several students
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Table 4 Paired-samples t-test, pre- and post-rotation question results from faculty and staff survey

Question Mean Difference SD SEM 95% Cl: lower 95% Cl: upper t df p (2-tailed test)
1 .80 84 37 -24 1.84 2.14 4 10

2 .20 84 37 -84 1.24 54 4 62

3 -40 55 24 -1.08 28 -1.63 4 18

4 .60 1.52 68 -1.28 248 89 4 43

5 .00 71 32 -88 88 .00 4 1.00

6 40 55 24 -28 1.08 1.63 4 18

7 -20 1.30 .58 -1.82 142 -34 4 75

8 -20 1.64 73 -2.24 1.84 -27 4 .80

9 .20 1.10 49 -1.16 1.56 A1 4 .70

10 40 89 40 =71 1.51 1.00 4 37

11° - - - - - - - -

12 -40 1.14 51 -1.82 1.02 -78 4 A48

13 .80 84 37 -34 1.84 2.14 4 10

14 .00 1.00 45 -1.24 1.24 .00 4 1.00

15 1.00 141 63 -76 2.76 1.58 4 19

16 60 89 40 =51 1.71 1.50 4 21

17 40 1.14 51 -1.02 1.82 78 4 48

18 .00 71 32 -88 88 .00 4 1.00

19 60 1.14 51 -82 202 118 4 31

20 40 55 24 -28 1.08 1.63 4 18

21 60 1.95 87 -1.82 3.02 67 4 .53

22 .00 vl 32 -.88 .88 .00 4 1.00

23 -20 1.64 73 -2.24 1.84 -27 4 .80

24 -1.40 3.36 1.50 -5.57 277 -93 4 40

SEM standard error mean

@ Unable to calculate paired-samples t-test because the standard error of the difference is 0

Table 5 Descriptive statistics, evaluation of the initiative, student survey

Question N Min Max Mean sD
The initiative is a worthy use of my time 4 5.00 5.00 5.00 .00
This initiative is an important part of the curriculum 4 5.00 5.00 5.00 .00
If available, I would participate in this type of initiative again 4 5.00 5.00 5.00 .00
The length and depth of the initiative was sufficient for my learning 4 4.00 5.00 4.25 50
This initiative should be mandatory for all UCVM veterinary students 4 3.00 5.00 3.75 96

referred to the ways in which relay races such as those at
the Calgary Stampede celebrate the significance of horses
to Indigenous peoples. One student noted, “We were for-
tunate to watch a video of the Siksika Indian relay races,
which was mind-boggling. Truthfully, I hadn’t realized
what was involved in this sport while working on the
Thoroughbred horses, and watching these videos made
me appreciate what incredible athletes these horses are”
Here, cultural connections and appreciation of Indig-
enous ways are being relayed by the students.

While not part of the intended learning outcomes, stu-
dents noted how much they were learning from Indig-
enous peoples with horses while they were providing
veterinary services. This reciprocal learning was evident
in one student comment, “On several occasions, they
(Indigenous people) stopped to show me the horse han-
dling they use when dealing with a nervous horse to cre-
ate a less stressful environment”



Tan et al. BMC Medical Education (2024) 24:287

Page 12 of 20

Table 6 Paired-samples t-test, pre- and post-rotation question category results

Category Mean Difference  SD SEM 95% Cl: lower 95% Cl: upper t df p (2-tailed test)
Faculty and Staff
Cultural perspectives 3.20 5.36 240 -3.45 9.85 134 4 25
Perception towards social 1.00 731 327 -8.08 10.08 31 4 78
responsibility and engagement
Students
Cultural perspectives -25 4.99 250 -8.19 7.69 -10 3 93
General knowledge and skills -1.50 2.89 1.44 -6.09 3.09 -1.04 3 34
Perception towards social 1.00 82 A1 -30 230 245 3 09
responsibility and engagement
SEM standard error mean
Table 7 Paired-samples t-test, pre- and post-rotation overall survey results
Survey Mean SD SEM 95% Cl: lower 95% Cl: upper t df p (2-tailed test)
Difference
Faculty and Staff 4.20 11.50 5.14 -10.08 1848 82 4 46
Student =75 6.60 3.30 -11.25 9.75 =23 2 84

SEM standard error mean

Impacts of colonialism and racism

Students learned that the federal government did not
honour the original terms of Treaty 7 signed in 1877 by
re-designating almost half of the lands promised to the
Siksika Nation to incoming settlers. These lands are some
of the most productive and mineral-rich lands in Treaty
7 and represent a great loss to Indigenous communi-
ties [41]. Students were shocked by this reality noting,
“Recently, the federal government provided a settlement
to the Siksika Nation in the form of money in repayment
of stolen land. Until this rotation, I was completely una-
ware;” and “it astounds me that one of the largest land
settlements happened within minutes of Calgary and I
had no idea”

Another student reflected on how a colonial society
and education system either taught them little about
Indigenous knowledges or devalued Indigenous ways.
The importance of deep and active listening in unlearn-
ing colonial and hegemonic ideas was obvious in their
response.

These two weeks were nothing short of subtle
moments, shared connection, and quiet education
that in direct and indirect ways challenged the colo-
nial ideas that

are still lingering in how I see the world.

Every day on reservation [sic] I had the chance to
meet with community members.

and listen. And honestly, I think that is a huge part
of decolonization, truth,

and reconciliation. Listening. Indigenous stories,
voices, and languages.
have been silenced for generations and it’s time they
are given the mike [sic]. It is hard to hear these sto-
ries and not want to do everything you can to fix it.
It is hard

to hear these stories and not get somewhat defen-
sive. It is hard to hear these stories and listen to
what is said. We all can hear, but it is another thing
to listen.

These reflections demonstrate students are starting
to acknowledge the insidious nature of colonialism and
systemic racism that is hegemonically positioned as the
norm in our contemporary lived experiences.

Systemic racism in and beyond the practice of veterinary
medicine

Student experiences during rotations led to examina-
tions of personal complicity. One student commented, “I
wish that my own beliefs about Indigenous communities
and individuals did not have a history of colonial, racist,
and white saviour undertones. But they did” This type of
growing awareness was also evident in another student
comment on how systemic racism continues to benefit
non-Indigenous peoples, “I am here now, on stolen land,
speaking a language that is not native to this place, and
benefiting from the colonial actions of Canada’s past”
Another student shared, “I was humbled by my igno-
rance, angered at the injustice, and saddened that so lit-
tle has been done to make things right” Another student
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described their learning as an “uncomfortable educa-
tion...it has been and will continue to be a fruitful and
uncomfortable journey of decolonizing my worldview”
Each student recognized the ways in which systemic rac-
ism continues to benefit the colonizers and disadvantage
Indigenous peoples.

During the pandemic, requisite health restrictions
exacerbated the ever-present systemic racism surround-
ing on-reserve care of horses in Indigenous communities
as services became even more limited [9, 42, 43]. One
student noted a general reluctance by veterinary ser-
vice providers to provide services to Indigenous nations,
“Many local Indigenous communities were denied vet-
erinary care during the height of the pandemic, due to
misconceptions and stereotypes. Even today, many of
the Indigenous communities do not have access to gen-
eral veterinary care for their horses and are only seen by
equine veterinarians in emergencies” Another student
verbalized more truths, “Numerous times throughout
the rotation we discussed how many Indigenous peo-
ple are underserved by the veterinary community and
in some cases even denied veterinary care” One student
noted the importance of preventative care in their role
as future veterinarians, especially in light of underserved
communities.

This rotation has also taught me how valuable vet-
erinary medicine is for the horses of these Indigenous
communities. Although many of these horses are reg-
ularly evaluated by veterinarians to travel across the
US border for events, many have not received pre-
ventative general care such as vaccines, deworming
or dental examinations in years, if ever. As we have
learned throughout our education, preventative
medicine is an important aspect to equine health,
and is something we must advocate for as veterinary
professionals.

Another student reflected on the ways in which Indige-
nous knowledges are ignored or devalued by professions,
including veterinary medicine, stating,

There are many aspects of our society that carry
inherent colonial and racist bias, science being one
of them. In many scientific fields, traditional oral
stories and accounts of Indigenous peoples are not
recognized. The belief around the origin of horses
in the Americas may seem trivial. But it is a repre-
sentation of the blatant disregard for the Indigenous
perspective [sic] in so much of our worldview.

This type of uncomfortable learning prompted students
to commit to recognizing and confronting systemic rac-
ism, and to understand their own role in dismantling
societal injustices.
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I was reminded today that to avoid the conversa-
tions is in a way complicitly allowing for the per-
petuation of colonial and racist perspectives. I was
reminded today that these conversations can hap-
pen with grace, kindness, and compassion. 1 was
reminded that it is my responsibility to challenge
racism, stereotypes, and falsities whenever I get the
chance. I was reminded that if I want to be a part of
truth and reconciliation (then) I must speak up and
out and not stay silent.

Building relationships with and learning from Indigenous
community members.

Students made important connections between the valu-
ing of Indigenous knowledges and the provision of vet-
erinary services. One student asserted, “I think that as
a veterinary professional, the cultural beliefs of our cli-
ents are very important in the decision-making process”
Students expressed their wish to continue to learn from
Indigenous horse people on topics including “traditional
Indigenous medicine, horsemanship, and culture” This
enhanced appreciation for Indigenous worldviews led
students to reflect on how colonialism and racism con-
tinues to impact the lives of Indigenous peoples, “I think
it is very important to expose myself to more Indigenous
cultures and perspectives, as it is not something that I,
a non-Indigenous person, was exposed to growing up.
I recognize this flaw in my education and would love to
learn more” This commitment to increased learning is
ultimately reliant on Indigenous peoples’ willingness to
share.

Veterinary learning

In addition to cultural insights, student reflections dis-
cussed appreciation for the importance of adaptability
when applying clinical skills learned in earlier years to
patients during clinical rotations (“equine castrations in
dorsal recumbency...isn't [sic] always possible in a field
situation”) and the importance of being thorough and not
jumping to conclusions (e.g. lameness attributed to a dif-
ferent source than the historical diagnosis). Students also
discussed their newfound confidence and comfort level
in completing a patient evaluation and treatment from
beginning to end, due to the repetitive nature of practic-
ing numerous dental procedures under the guidance of
supervising veterinarians.

Educating the community

A total of 22 Indigenous horse people chose to partici-
pate in the semi-structured community interviews. An
anticipated program learning outcome was to educate
the community to improve client awareness and com-
pliance surrounding preventative veterinary care. This
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one-dimensional outcome that centers Eurocentric ide-
ology was challenged and enriched by engaging in dis-
course with Indigenous community members and further
elaborating on findings from student reflections. A total
of five themes were identified in the qualitative analysis
of Indigenous community members’ interviews. These
themes include: i) appreciation for the community-based
veterinary services; ii) acknowledgement of the research-
er's commitment and relational ways; iii) reciprocal
learning; iv) transportation as an issue; and v) plans for
the future.

Appreciation for community-based veterinary services

The participating Indigenous community members in
this study expressed much appreciation for the program,
with almost all the interviewees expressing gratitude for
the provision of veterinary services. “Oh, this is a great
thing for horses around here ...for a vet to come out
here to [care for] our horses” Several expressed feeling
a sense of relief in knowing their horses were receiving
quality care and being seen on a regular basis. One said,
“I think everybody is very appreciative and very happy
to get the stuff done...like we see, we look out, [but] you
don’t [always] notice that some of the lameness or some
of these things are causing a long-term injury for their
horses or anything like that. And so...it’s really benefi-
cial that they do come up and do this [service]” Another
horse person commented on the way in which the care
lengthened the lives of the horses, “you could tell that
it added years to their lives. Yeah, it’s made [the horses]
really come around, made them better horses”

Several horse people commented on the respectful
ways of the researcher/clinician and the students. Spe-
cifically, they noted university personnel took the time to
explain what they were doing and actively listened to the
horse owners’ concerns. This extra time spent explain-
ing the process to members meant “it was a natural trust
after the first time they told me what they were going to
do. And then they broke it down into the steps that they
would take. I was happy from there...I don’t have to worry
about this or that” The investment of time in explain-
ing the process of care for on-reserve horses resulted in
greater trust. One person maintained, “Knowing that
they’re doing everything step by step, because they’re in
the learning stage is very...reassuring. Normally you'll get
the vet that just kind of rushes through and doesn'’t really
explain much?”

The community members’ appreciation for the UCVM
program holds strong potential for strengthening rela-
tions between the university and Indigenous com-
munities. One horse person was adamant, “keep that
partnership going with the university [because] it is really
a good partnership. I'm really happy for it” Another
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person shared that trust had been earned by program
leader JT, “if I do have that full time choice, two or three
times a year, guess where I would go...University of Cal-
gary to see this bunch”

Appreciation for the program extended to pandemic-
specific care and the ways in which the program leader
(JT) took time to build trust with the horse owners
through consistency of care. This included her ongoing
visits during COVID when she came without students
to decrease the likelihood of spreading COVID to com-
munity members. Two horse people described her as “a
blessing” while others commented on her work ethic,
“just the way she operates. It’s a blessing to have her look-
ing after our horses. Everybody’s comfortable with her,
her relational interaction” The demonstration of care and
compassion built trust, “She does some extra stuff too,
like if we needed medicine or anything she’d deliver it
to [name of community member]. You know, something
that she really cares about. I think she really cares about
what’s happening here” Through consistency of care and
commitment to the horses and their people, JT has been
able to establish good relationships and build trust.

Reciprocal learning

While the original goal of the community-based rota-
tion was to provide students with the opportunity to
learn about equine care through firsthand experiences,
the rotation offered the additional benefit of students
learning about horses from Indigenous people and per-
spectives. Indigenous community members noted their
role in teaching the students about their culture, includ-
ing their spiritual connection with the horses. They also
shared how longstanding cultural traditions in riding
horses are now showcased in contemporary settings,
such as rodeos. These reciprocal lessons are an impor-
tant aspect of the program.

Several horse owners noted appreciation for how the
program provided students with an orientation to the
community prior to their first visit. One said, “when they
come in educated, it’s so much more better [for] relation-
ship and understanding. And [it] makes them feel more
comfortable [in our community]” The importance of
informal conversations in establishing relationships was
also mentioned, “Relax, you know, come talk. ‘Cause we
love to talk”

Indigenous community members also viewed the pro-
gram as an opportunity to further mentor their local
youth and to have them consider veterinary medicine
as a possible career choice. One said, “hopefully more of
our youth and our nation members take that path to vet-
erinary equine services, small animals, just [to be] a vet-
erinarian in general” Another horse person shared hopes
for their own child, “she’s going to grade 12 and I was
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hoping that maybe [I could encourage her to] pursue that
direction. To bring that [training] back here to the nation,
put a vet on the nation”

On-site service provision addressing access issues

A very real, and significant, barrier to accessing vet-
erinary services is the lack of horse trailers for several
of the horse people to take their animals to veterinary
care—“some people don’t have a horse trailer...but they
do have horses” The veterinary students traveled to
each Indigenous community to provide services, this
meant that Indigenous horse people without trailers
could access services by riding their horses to the desig-
nated service area.

Future connections and recommendations

When prompted, several community members indicated
they would like to see veterinary services expanded to
include cattle and small animal care, such as dogs and
cats, in the community. One horse person explained,
“I'd like to see a little more work towards the cattle end
of it. You know, we've got cattle here too, and...I think
we just doctored them the one time” Any future service
provision of these species would benefit from the lessons
learned within the equine-based service-learning project.

Discussion

The findings from this study revealed that the equine
service-learning program yielded multiple benefits to a
variety of groups. Using program impact theory, it was
originally hypothesized that when ethically developed
using the “first, do no harm principle;” the existing equine
veterinary service-learning initiative produces four main
outcomes of the program (Fig. 1): Equine veterinary care,
clinical experiential student learning, improving cultural
awareness, and educating the community. Convergent,
parallel, mixed-methods evaluation using numerical
data, student/faculty/staff pre-rotation and post-rotation
questionnaires, student reflections, and interviews with
community members showed that the program not only
yielded the four main outcomes of the program, but led
to reciprocal learning and relationship building, which
resulted in a trusting partnership and the distal effects of
fostering a healthy horse population and competent vet-
erinary community. The additional outcomes discovered
during the program evaluation are depicted in Fig. 2.

On an institutional level, the program represents an
ethical response to wider calls from the ii’ taa’poh’to’p
(Indigenous) Strategy implemented by University of
Calgary in 2017, the Truth and Reconciliation Com-
mission of Canada’s [2] Calls to Action, and the inter-
national United Nations Declaration on the Rights of
Indigenous Peoples [3] implemented as law in Canada in
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June 2021. The creation of this service-learning program
was thoughtfully and carefully considered from a “First
do no harm” social justice perspective, including les-
sons delivered by Indigenous community members and
experts on the impacts of a colonial past on Indigenous
peoples, and in starting the program design from an
ethical orientation, the program represented a balanced
and equity-driven learning initiative. Community mem-
bers expressed the importance of this approach through
themes found in qualitative analysis, including apprecia-
tion for the services and the program leader’s relational
ways.

In terms of the impact on equine veterinary care, the
program produced quantifiable results, with $136,000
[CAD] veterinary services provided to 50 horse people
and 212 horses, including 1100 vaccines, 250 doses of
dewormer, 100 dental exams and flotations, and 40 full
lameness diagnostic exams and treatment plans. Despite
two pandemic years of limited essential services due to
cancellation of the student rotation, the value of the ser-
vices represented significant cost savings to communities
that are traditionally limited by financial and geographi-
cal restrictions. Pandemic-related shortages in veterinary
providers [44], disproportionate impact of the pandemic
on Indigenous peoples [42], and the discrimination of
Siksika Nation members by local businesses [9, 43] made
the complimentary equine veterinary services even more
significant.

This service-learning initiative also addressed a signifi-
cant gap in veterinary student training by way of provid-
ing equine-based practica and competence-based skills
in the two Indigenous communities involved in the part-
nership. Participating students were able to exceed the
competency requirements expected from a graduating
veterinarian by achieving 65 competencies well above the
required 51 set out by licensing bodies [11]. Due to the
small number of participants (n=4), there were no sig-
nificant differences in pre-rotation and post-rotation stu-
dent self-assessments of clinical and professional skills.
The sample size required to achieve 0.80 power is 34 par-
ticipants. Given that an average of four students enroll
in the rotation per year, it would take over eight years to
amass this data; therefore, this was a formative program
evaluation designed to immediately inform the refine-
ment of the program [34]. Despite the shortcomings of
quantitative analysis during the study timeframe, qualita-
tive analysis of student reflections showed increased con-
fidence in working on a patient from beginning to end,
and practical lessons in case approaches.

Service-learning is reported to result in significant
gains in five student outcomes: attitudes towards self,
attitudes toward learning, civic engagement, social skills,
and academic performance [23]. Convergent, parallel,
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Fig. 2 Program impact theory showing actual program effects on proximal and distal outcomes

mixed-methods evaluation of student reflections and stu-
dent/faculty/staff surveys supported gains in learning and
civic engagement. Quantitative data gathered through
surveys filled out by students before and after the rota-
tion revealed a tendency towards a change in perception
towards social responsibility and engagement (p=0.09),
as student data reflected the belief that people from any
financial background should own animals (p=0.09). In
their reflections, students showed great appreciation for
the initiative, each student indicating that the initiative
was a worthy use of time and an important part of the
curriculum, and indicating they would participate in this
type of programming again (strong agreement with state-
ments, n=4).

Civic responsibility in students can be nurtured
through classroom instruction, specific interactions
with the community, and integration of reflection [45].
Intentional reflection is a core element in effective

service-learning that promotes personal, moral, and
intellectual development of students [46]. Critical think-
ing and structured reflection can reinforce community
connections and interactions, and this was evident in
the qualitative data gathered by way of student reflec-
tions on their experiences, which also revealed alignment
with the professional commitments set out by the Uni-
versity’s Indigenous Strategy, the TRC Calls to Action [2],
and UNDRIP [3]. Those who took part in this service-
learning initiative reported a greater valuing of Indig-
enous worldviews, how they now better understood the
impacts of colonialism and systemic racism on Indig-
enous peoples, and the relationship between systemic
racism and veterinary medicine. Importantly, they saw
their own role in building authentic relationships with
Indigenous communities and community members as a
vital part of their professional roles. Because this critical
service-learning project intentionally included cultural
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awareness and social justice training workshops as core
components within the curriculum, students were able
to attend to and navigate what they were encountering
in communities through a new lens of understanding.
The training, combined with conversations and experi-
ences with Indigenous community members on reserve,
prompted numerous thought-provoking informal “truck”
conversations and shared learning during the hours spent
traveling to and from the reserve. A clear indicator of this
attitudinal shift was evidenced in the student responses
to the question, should people who cannot afford ani-
mals own them? Their post-program responses reflected
a belief in factors beyond solely economic factors in this
new understanding. They were also able to see their own
role and responsibility in addressing a general lack of
knowing and awareness around Indigenous perspectives
by others.

From a faculty perspective, the leadership role of an
instructor with lived experience and training in social jus-
tice and equity-driven responses proved vital to the suc-
cess of this community-based programming. Community
members stressed the importance of the program leader’s
relational ways, since she not only considered cultural
awareness training as vital to the program design but also
understood the need for continuity of care in maintain-
ing “good relations” with the two Indigenous commu-
nities she was partnering with in terms of gaining, and
earning, trust. The feedback gathered from fellow faculty
instructors and staff was less clear in their positioning
and reflected some ambiguity in responses. Although
there were no statistically significant differences in pre-
and post-rotation responses to survey questions, there
was a tendency for faculty and staff members to take a
firmer stance over the course of their rotation that their
beliefs and attitudes are not influenced by their own cul-
ture (p=0.10; Table 4). Further studies and commentary
would be needed to further investigate this cultural per-
spective. On the other hand, faculty and staff members
seemed to gain appreciation for the need to tailor veteri-
nary care to the unique needs of Indigenous horse people
(p=0.10; Table 4), indicating greater alignment to insti-
tutional strategic priorities as well as national and inter-
national calls to honour Indigenous perspectives [2, 3].
The lack of attitudinal change as compared to students
may reflect less interaction with community members, as
two of the five faculty and staff members surveyed par-
ticipated in only one to two of the eight days spent on-
site. Further, there was less opportunity for those faculty
and staff members who spent less time on-site to process
their thoughts through shared learning during conver-
sations with the veterinary team during the commute.
Research also shows a decline in prejudice with cohorts
who are exposed to racial minorities during formative
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years when values are formed, meaning that attitude
change via generational replacement is larger than atti-
tudinal shifts within a generation [46]. Further research
is required in terms of how factors such as cross-gener-
ational understandings and early interactions with racial
minorities factor into the outcomes of this study.

The hypothesized learning outcomes included equine
veterinary care, clinical experiential student learning,
improved cultural awareness, and educating the com-
munity. One important finding from the student reflec-
tions and community interviews was that the education
was not one-sided; rather, reciprocal learning occurred.
The students reported that what they learned from Indig-
enous community members around the care and train-
ing of horses were invaluable lessons as were the lessons
learned relative to the negative colonial impacts on Indig-
enous peoples.

One additional program learning outcome to those
hypothesized was that the interaction with Indigenous
horse people led to relationship building, the develop-
ment of trust, and contributed to equity-building in
horse health and a culturally competent community
(Fig. 2). Feedback from the Indigenous community mem-
bers involved in this service-learning program was over-
whelmingly positive and in favour of continuation, and
even expansion, of this program. Those who received
equine veterinary service remarked on how procedures
were carefully explained to them by UCVM members
and how they felt the program ultimately extended the
lives of horses. Members noted how JT was very respect-
ful, solutions-oriented, and committed to doing the best
work possible under demanding circumstances and con-
ditions including the pandemic. These comments point
to the importance of civic responsibility-based leader-
ship and the importance of mutual understanding and
respect among diverse communities [47]. Studies have
shown that the most valued leadership characteristics in
service-learning are knowledgeable, honest and respon-
sible (personal domain), trusting, dedicated, empowering
(interpersonal domain), where the leader demonstrates
respectful listening and resourceful attitudes (behav-
ioural domain) [48]. Several Indigenous community
members viewed this service-learning program as hold-
ing the potential to repair relations with the university;
some even noting that they could see their own children
being inspired to enter veterinary medicine because of
this community-based program. One of the horse people
who consistently used these veterinary services worked
towards prerequisites for entrance into veterinary school.
Notably, the community is beginning to see the value
of the program through high school youth and alterna-
tive education program involvement. In terms of overall
impact on relationship and trust-building, this unique
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equine service-learning program has brought two worlds
closer together than ever before as invitations to meet
with local Elders and Chiefs, in formal and community
events, continue to be sent out to JT along with plans for
the building of a new community building dedicated to
this important venture.

The original intention of this service-learning program
was to meet gaps in the veterinary curriculum relative to
equine skills development in graduating students. The
critical social justice orientation of the service-learning
program first developed by JT, and later supported by
YPP and PD, yielded positive benefits beyond these ini-
tial expectations. From positive and high-quality stu-
dent learning outcomes to that of recognition of positive
impact by Indigenous community members, this initia-
tive demonstrated the results of careful and ethically con-
sidered pre-planning by a faculty leader who recognized
the importance of humility, respect, and relationship-
building in the overall planning and delivery of this pro-
gram. The principle of reciprocity whereby students were
gifted with as much as they gave was one of the major
highlights, and unexpected outcomes, of this service-
learning initiative.

Findings from interviews with community mem-
bers include possible future directions for the program,
including small animal services, production animal
services, and further considerations for limited horse
transport. Some community ideas have already been
implemented, such as mentorship opportunities for high
school students to shadow veterinary students during the
program.

Limitations of the study include the small sample size
(student participants n=4; faculty/staff participants
n=5), which did not achieve statistical power for quan-
titative analysis and limited our ability to detect true
effects. This was mitigated using student reflections for
qualitative thematic analysis and the use of the program
evaluation is formative. There was also potential for bias
in community interviews due to the desire to not lose vet-
erinary services that have substantial financial value. This
was mitigated by using a third party (research assistant)
who independently approached community participants,
offered anonymity, and offered financial compensation in
exchange for the interview.

This is the first-documented equine veterinary service-
learning initiative in Indigenous communities embedded
in a veterinary curriculum. The success of this program
and achievement of five program learning outcomes
with many positive proximal and distal effects, repre-
sents an opportunity for emulation at many veterinary
institutions. It is essential to note that the “first, do no
harm principle” was carefully considered at each step of
the program, with considerations for positionality and
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anti-racism. Importantly, this program evaluation spe-
cifically examined impact rather than intent, since well-
intentioned social programs do not necessarily lead to
better outcomes and can even result in negative reper-
cussions [31]. As such, the program was approached with
emphasis on partnership and reciprocity, overt racial
justice and diversity training, sustainability and longev-
ity, and acknowledgement that the program operates on
an invitation-only basis, renewed annually on mutual
consent by each party. Finally, program evaluation is a
critical step in evaluating impact and informing program
improvements.

Conclusion

The partnership between Tsuut'ina and Siksika Nations
and University of Calgary signifies the first-documented
equine veterinary service-learning initiative in Indige-
nous communities embedded in a veterinary curriculum.
The outcomes of the program were systematically evalu-
ated using a convergent, parallel, mixed-methods evalu-
ation that led to the discovery of benefits in reciprocal
learning and relationship-building with the Indigenous
community in addition to hypothesized benefits from
provision of equine veterinary care, clinical experien-
tial student learning, improving cultural awareness, and
educating the community. As a unique learning initia-
tive within the UCVM community and well beyond, this
critical service-learning program holds several wise prac-
tices that carry relevance for anyone wishing to replicate
its design. First and foremost, veterinary faculty mem-
bers must acknowledge the “first, do no harm” principle,
embodied by the need to balance and to “right relations”
with Indigenous communities, community members,
and those who hold a special relationship as caretakers
of their four-legged relatives. Understanding the ways in
which colonial injustices impact the contemporary lived
experiences of the First Peoples in Canada is essential
but also vital is the recognition by faculty members of
how they have personally been advantaged by the same
systems. This is not easy learning and is often viewed
by non-Indigenous instructors, and students, as outside
the purview of formal educational structures that have
either ignored or dismissed Indigenous worldviews. The
need to work with, and not on or for, Indigenous com-
munities is another essential learning gained from this
program as institutions and instructors learn to value
Indigenous knowledge systems on the same level as
Eurocentric curricular outcomes. The principle of reci-
procity seeks equitable relations and requires the sharing
of power and control through a stance of mutual respect
and recognition.
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