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ABSTRACT

Th

e University of Global Health Equity’s (UGHE) One Health Field School (OHFS) in Rwanda

exemplifies an experiential approach to education that integrates human, animal, and environ-
mental health. This field-based program engages students in real-world settings such as abattoirs,

he

alth centers, and mining sites to confront pressing public health issues, from zoonotic diseases

and antimicrobial resistance to food safety and environmental health. Following Kolb's experiential
learning model, OHFS equips graduate students to observe, analyze, and apply solutions to
complex health challenges, fostering adaptability, resilience, and collaborative problem-solving

skil

lls. By bridging classroom theory with practical application, OHFS cultivates leadership and

a holistic understanding of health, preparing graduates to navigate the interconnected global

he

alth landscape. Through this innovative approach, UGHE aims to train a generation of health

professionals capable of addressing crises such as climate change, biodiversity loss, and emerging
infectious diseases at the human-animal-environment interface.

PA
°

PER CONTEXT

Main findings: The University of Global Health Equity’s One Health Field School effectively
integrates experiential learning with interdisciplinary collaboration to prepare students for
complex global health challenges. By engaging students in real-world settings, the pro-
gram fosters adaptability, resilience, and leadership in addressing interconnected health
issues at the human-animal-environment interface.

Added knowledge: The One Health Field School bridges the gap between theoretical
knowledge and practical application, emphasizing interdisciplinary collaboration at the
human-animal-environment interface. It builds capacity in future global health profes-
sionals to design and implement solutions for real-world health challenges, demonstrating
the critical value of field-based, experiential learning in higher education.

Global health impact for policy and action: The One Health Field School serves as
a model for interdisciplinary education, promoting an integrated One Health approach. It
informs global health policies by emphasizing the importance of equipping professionals
with practical skills and holistic perspectives to address emerging health crises such as
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climate change, biodiversity loss, and food security.

Background

As the world faces unprecedented challenges from
climate change, biodiversity loss, and increasing
health disparities, the need for an integrated
approach to health has never been more critical.
Emerging global health threats such as zoonotic dis-
eases, which account for 60% of emerging infectious
diseases [1] and cause 2.4 billion cases of infections
and 2.2 million deaths annually [2], and foodborne
diseases that have a global burden that rivals malaria,
HIV/AIDS, and tuberculosis underscore the urgency
of this need [3]. For example, the Marburg Virus
outbreak in Rwanda, with confirmed 66 cases, includ-
ing 15 deaths, comes as a reminder about the need to
offer training programs that bring together multisec-
toral learners [4].

These programs should not only equip partici-
pants with holistic perspectives on the human-
agriculture-wildlifeenvironment interface but also
cultivate adaptability and resilience - qualities
essential for navigating and addressing the complex
challenges at the science-implementation—policy inter-
face. Adaptability, the capacity to adjust to new condi-
tions and challenges, enhances the ability to navigate
uncertainty, while resilience, the ability to recover
from adverse events and maintain functionality,
ensures stability. Together, they form the foundation
for addressing interconnected threats at the human-
animal-environment interface, allowing learners and
systems to absorb shocks, adapt to change, and sus-
tain long-term health outcomes.
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The University of Global Health Equity (UGHE)
in Rwanda addresses these issues through its innova-
tive One Health Field School (OHEFS), part of the
Master of Science in Global Health Delivery program
[5]. This hands-on field course provides students with
practical experience that cannot be replicated in
a classroom, engaging them directly with real-world
scenarios to understand the complexity of health
issues at the One Health interface.

One Health is an approach that is increasingly being
recognized and applied worldwide. It emphasizes the
interconnection between human, animal, and environ-
mental health, fostering collaborative efforts across var-
ious disciplines to achieve optimal health outcomes [6].
This approach acknowledges that human health is intri-
cately linked to the health of animals and our shared
environment. For instance, addressing livestock-
associated antimicrobial resistance, which is predicted
to cause over 10 million deaths annually by 2050,
requires such a comprehensive approach [7].

The current education system often fails to equip
health professionals to address twenty-first century pro-
blems, highlighting a critical gap in addressing these
multifaceted health issues effectively [8]. While some
progress has been made in integrating global health into
health professions training, gaps persist [9,10]. To rea-
lize this vision of a health professional for a new cen-
tury, instructional and institutional reforms are
essential, guided by transformative learning experi-
ences. Transformative learning evolves from the acqui-
sition of knowledge to the cultivation of leadership
qualities, emphasizing shifts from rote memorization
to informed decision-making, mastering core compe-
tencies, and creatively utilizing global resources [8].

The One Health Joint Plan of Action (2022-2026) is
an innovative collaborative commitment developed by
four key international organizations: the Food and
Agriculture  Organization, the United Nations
Environment Programme, the World Health
Organization, and the World Organisation for Animal
Health [11]. The plan emphasizes this need for capacity
building and educational initiatives to enhance the
understanding and implementation of One Health.
This approach is exemplified by UGHE's OHFS, which
fosters hands-on learning and teamwork to tackle com-
plex health issues.

The One Health Field School

The 2-week OHFS is a transformative educational
experience designed to equip students with the
knowledge and skills needed to understand and act
on the interconnectedness between human, animal,
and environmental health. Table 1 provides an
example of the OHFS schedule which takes place
in varied settings such as rural communities, rice
fields, national parks, health centers, and

classrooms. This exposure to different environments
helps students become more adaptable as they learn
to navigate new and unfamiliar situations. The
learning objectives of the OHFS module are
designed to provide learners with a comprehensive
understanding of One Health and its applications.
Learners will identify the principles of One Health
across various settings, including urban, rural, and
park environments, and apply these principles and
tools effectively. Emphasizing leadership and strate-
gic thinking, the module helps learners define pro-
blems and set priorities for improvement.
Additionally, participants will develop skills to use
data for identifying, prioritizing, designing, and
evaluating the impact of interventions. Effective
communication is a key focus, ensuring the ability
to engage with stakeholders in both lay and scientific
language. The module also explores the opportu-
nities and challenges of applying the One Health
approach in real-world scenarios, encouraging inno-
vative strategies for promoting healthy coexistence
between humans and animals in sustainable local
ecosystems. Lastly, learners will gain insights into
evidence-based implementation, enabling them to
translate research into practice effectively.

The planning and teaching strategy of the OHFS
emphasizes a structured, interdisciplinary, and
experiential approach to learning that integrates the-
oretical knowledge with practical application (see
Textbox 1 for the module learning objectives). The
OHES addresses various core competencies that
span (i) knowledge and understanding of current
One Health complex challenges, (ii) applied knowl-
edge and understanding of skills and techniques to
develop relevant One Health interventions, (iii) tak-
ing decisions benefiting prevention and control of
One Health issues even under lack of data, (iv)
apply good communication using appropriate tools
and techniques, and (v) appreciate the values and
benefits from working as a transdisciplinary team.
The competencies in the OHEFS are in line with
recommended competencies for One Health pro-
gramming [12-14]. Teaching methods include site
visits, interactive discussions, hands-on data collec-
tion, and collaborative problem-solving exercises, all
aimed at encouraging critical thinking and
teamwork.

For example, students visit the oldest and largest
abattoir in Rwanda. Here, they observe the flow of
animals and meat, identify common reasons for meat
condemnation, and understand the challenges faced
by abattoir workers. This visit highlights the crucial
roles of veterinarians in ensuring public health by
maintaining meat hygiene, authorizing meat for con-
sumption, and collecting epidemiological data on
zoonotic diseases like anthrax, salmonellosis, and
brucellosis. Later in the week, students deepen their
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Table 1. Example schedule for the One Health Field School (OHFS), highlighting key activities and themes across sessions.

Day Topic Activities
Week 1
Day 1 Introduction & Deployment to the Field - Students are provided with course introduction

- Students are given basic skills on using GIS methods for mapping
- Students travel to the field and groups are formed
Day 2 Animal Health & Livestock Disease Surveillance - Abattoir-related work: Visit, data collection, discussions with site-actors
- Debriefing session and discussions among students and mentors
- GIS course continues
Day 3 Animal Health & Veterinary Services - National Veterinary Services (VS) is visited: Data collection from laboratory
tests, discussions with actors in the various units of the VS
- Debriefing session and discussions among students and mentors
Day 4 Human Health - Neglected Tropical Disease (NTDs) - Visit Health Center treating podoconiosis: Discussions with patients and
health care providers on the causes and consequences of the condition and
available control measures and associated challenges.
- Debriefing session and discussions among students and mentors
Day 5 Animal Health - Wildlife - Golden Monkey tracking: Recognize the interface of wildlife, humans and
livestock at the edge of the park; Discussions with the park staff, villagers
about conservation and co-existence challenges.
- Debriefing session and discussions among students and mentors

Day 6 Group Presentations & Departure - Group presentations and feedback from students’ groups
Week 2
Day 7 Travel & Introduction - Students are provided with course introduction
- Students travel to the field and group are formed
Day 8 Environmental Health - Visit of a mining site: Appreciate mining-related environmental degradation

and available minimization strategies, waste management and possible
contamination, as well as occupational hazards linked to the mining
activities.
- Debriefing session and discussions among students and mentors
Day 9 Food Safety - Visit to a Milk Collection Center and Processing Factory: Discussion about
potential food safety relevant for milk and milk products and appreciate
role of various stakeholders across the milk value chain
- Debriefing session and discussions among students and mentors
Day 10 Antimicrobial Stewardship & AMR Surveillance - Visit a referral hospital: Understand their strategy about antimicrobial
stewardship and antibiotic resistance
- Critically appreciate the Integrated Surveillance System implemented by
Rwanda’s One Health Unit
- Debriefing session and discussions among students and mentors
Day 11 Infectious Disease Management - Vector Control - Evaluate the Community-based malaria mosquito surveillance and the field/
laboratory surveillance the Schistosoma spp. vectors
- Debriefing session and discussions among students and mentors
Day 12 Group Presentations & Departure - Group presentations and feedback from students’ groups.

understanding by visiting the national veterinary ser-  Conceptualization, and Active Experimentation. The
vices laboratory. They observe how abattoir sites are  process begins with Reflective Observation where they
integrated into the surveillance system, prioritize  watch and record events and retrieve on-site retrospective
monitored diseases, and analyze the challenges and  data in the varied sites. This stage encourages careful
successes in animal disease surveillance, thereby  analysis and awareness of the interconnected challenges
building their knowledge and resilience in tackling  in One Health. Then moving to Concrete Experience,

public health issues. students define One Health challenges, engage in com-
In another practical experience, students visita mining ~ munication and stakeholder involvement, establish dri-
site to document various activities, explore environmen- vers, and design interventions. This immersive

tal impacts, and assess the available sanitation facilities. ~ engagement deepens their understanding of the dynamic
The environmentally aggressive mining activities, which  interplay between human, animal, and environmental
can lead to deforestation, soil contamination, and noise health. This leads to Abstract Conceptualization, where
pollution, present a stark learning environment. Students ~ students think critically about the One Health challenges
inquire about potential conflicts or support provided to  and connect the drivers. Finally, Active Experimentation
neighboring farming communities and examine metal  involves applying their theoretical and observational
contamination measures. Through these experiences,  insights into  real-world  contexts, ensuring

they gain a comprehensive understanding of the envir-  a comprehensive understanding and effective problem-
onmental health challenges and the importance of sus-  solving approach in One Health initiatives. By incorpor-
tainable practices in maintaining public health. ating all stages of Kolb's learning model, the OHFS

Building on Kolb's experiential learning model, the = ensures that students transition from passive learners to
OHES exposes students to actual field experiences and  active practitioners, equipping them with the skills to
mentors them to apply their learning by designing inter- ~ address complex One Health challenges effectively and
ventions to solve identified One Health challenges [15].  sustainably. This integrated approach underscores the
Kolb's model outlines four key stages of learning:  importance of linking theory with practice to foster inno-
Reflective Observation, Concrete Experience, Abstract vative and actionable solutions.
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An example of Kolb's experiential learning model
in practice can be seen in the students’ visit to a Milk
Collection Center (MCC). In countries like Rwanda,
farmers typically deliver their cows' milk to MCCs,
which aggregate milk from various sources before
selling it to processors and consumers. During the
OHEFS, students visited a rural MCC to explore the
possibility of the MCC delivering poor quality and
unsafe milk to users downstream of the milk value
chain. Using Kolb's experiential learning model, the
students witnessed how milk is delivered and stored
at MCCs, fostering an understanding of milk produc-
tion practices and associated challenges. Specifically,
the students engaged with farmers, MCC staff, and
local leaders to understand the root causes of these
practices and their potential impact on human health
(e.g. foodborne illnesses), animal health (e.g. mastitis
in cows), and environmental health (e.g. waste man-
agement issues). This experience supports their
knowledge of the hygiene around the milk supply
chain and quality tests conducted at MCC to ensure
safety and consumer protection. Finally, the assigned
group designed interventions that included incenti-
vizing milk producers to deliver milk under cold
conditions, regular testing of antibiotics, which is
not routinely done, and consumer awareness about
the role of an MCC, which is not very well under-
stood (i.e. some consumers believe milk from
MCC's tank is safe for immediate consumption with-
out pasteurization). These discussions provide
a practical case study for the in-class Food Security
module, enabling students to apply their knowledge
to suggest interventions to improve milk quality and
safety and minimize the farmers' losses due to milk
rejections.

Bridging theory to practice

The experiences gained during the OHES are crucial
for bridging the gap between classroom theory and
real-world practice. Field courses challenge students
to apply their classroom knowledge to solve practi-
cal problems in real-time, developing critical think-
ing and problem-solving skills. Students learn to
navigate the complexities and uncertainties of real-
world health issues, which is essential for their
future roles.

Continuing their hands-on learning journey, stu-
dents visit a health center in Rwanda's Northern
Province that treats podoconiosis, a non-filarial ele-
phantiasis caused by volcanic soil. They observe
patient care, recruitment processes, and mental
health support and educational interventions. This
practical session allows students to apply classroom
knowledge from the NTD module, understanding
podoconiosis management and discussing its mental
and socioeconomic impacts with patients.

During the OHFS, students are assigned to specific
sites where they work as interdisciplinary teams to
identify and analyze One Health problems. They
assess potential drivers and propose interventions
that benefit the health of humans, animals, and the
environment. This collaborative effort enhances their
communication and teamwork skills as they share
responsibilities and adapt to various roles. Real-
world projects often involve complexities and uncer-
tainties, and navigating these challenges helps stu-
dents build resilience and adaptability. The OHFS
experience enables students to think critically, adapt
to changing circumstances, and develop innovative
solutions. By addressing real-world problems, stu-
dents enhance their problem-solving skills and are
better equipped to handle the unpredictability of
practical situations, ultimately fostering their ability
to lead and collaborate effectively.

Shaping future leaders

The OHFS at UGHE is not just about imparting
knowledge; it is about shaping the next generation
of leaders. By fostering a holistic mindset and provid-
ing practical tools, the module prepares students to
respond to health threats effectively. The OHFS
stands as a model for how interdisciplinary education
can lead to innovative solutions and better health
outcomes.

One Health is inherently interdisciplinary, encom-
passing fields such as human and veterinary medi-
cine, environmental, and public health. Field courses
enable students to witness firsthand how these dis-
ciplines converge in real settings, fostering a more
integrated and holistic understanding of health. This
interdisciplinary exposure is crucial for preparing
students to tackle multifaceted health challenges.
Their teamwork strengthens communication and col-
laboration across various disciplines and cultural
backgrounds.

The OHEFS helps students learn relevant soft skills,
including communication, transdisciplinary colla-
boration, and leadership. By working in teams, stu-
dents enhance their ability to communicate effectively
and collaborate with peers from diverse backgrounds
and disciplines. The interactions with rural farmers,
health professionals, government officials, and other
stakeholders during field visits help students design
and implement interventions, thereby developing
essential ~ leadership  skills and  ensuring
a comprehensive approach to health issues by incor-
porating multiple perspectives. Additionally, students
gain an appreciation for the value of engaging com-
munity members in the analysis and response to One
Health challenges, fostering a sense of responsibility
and resilience as they witness the direct impact of
their work on the community [16].



Hands-on experiences in the field can inspire stu-
dents to pursue careers in One Health and related
fields. Seeing the tangible impact of their work on
communities and environments motivates students to
become leaders and changemakers in global health.
This inspiration is essential for cultivating the next
generation of health professionals committed to mak-
ing a difference. By bridging theory and practice, the
OHES equips students with the skills needed to navi-
gate the complexities of real-world health issues and
emerge as effective leaders in the global health
landscape.

Conclusion

As we face the growing impacts of environmental
degradation and other global health threats, the
need for leaders trained in the One Health approach
is more critical than ever. By embracing this inter-
disciplinary approach, UGHE is leading the way in
training future leaders who can navigate the complex-
ities of modern health challenges and drive positive
change in their communities and beyond.

Field-based education teaches students to adapt to
changing circumstances and work in diverse settings.
These experiences build resilience and adaptability,
which are important traits for professionals working
in dynamic and challenging environments.
Adaptability and resilience are crucial for responding
effectively to evolving health threats. Students learn
to seek out new experiences, embrace challenges, and
continually adapt to new information and
environments.

The OHES at UGHE has seen success, with alumni
actively contributing to their organizations and lead-
ing impactful projects. For instance, one alumnus
heads the One Health Unit in the Government of
Rwanda, while another is conducting a research pro-
ject on cysticercosis, an infection caused by the larval
cysts of the pork tapeworm, which affects both
humans and animals and can lead to serious health
issues. These examples demonstrate the real-world
impact of their training. However, further compre-
hensive assessment should be carried out to deter-
mine if and how the alumni are using the acquired
skills in their current employment.

In conclusion, a hands-on, field-based course in
One Health is essential for providing comprehensive
education that equips students with the knowledge,
skills, and experiences needed to address the complex
and interconnected health challenges of our time. By
bridging the gap between theory and practice, foster-
ing interdisciplinary learning, and promoting com-
munity engagement, these courses prepare students
to become effective leaders and changemakers in
global health.
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