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Abstract
As problematized through the One Health concept, global health issues are defeating conventional disciplinary approaches 
since they unfold across various scientific domains and across all levels of society. Calling for a change in the way knowledge 
is generated and used to tackle these complex societal issues, the One Health concept appears as a particular perspective 
within sustainability science. Various academic initiatives, inspired by the One Health concept, are emerging to prepare future 
health practitioners and researchers to think and work across disciplines. The building of adapted curricula faces impor-
tant challenges, tied to the siloed structure of universities. Hence, the training initiatives are still in their infancy, facing an 
important uncertainty regarding field needs and goals to achieve. This study analyzes the main features and the impacts of a 
One Health-oriented program, starting in such an uncertain and siloed university context. The method combined participant 
observation and semi-structured interviews (individual and focus group) with four categories of actors: learners, teachers, 
partners, program designers. The narratives, reflecting the perceptions of the actors, were analyzed to propose an underlying 
visual model of the program. The main identified features of the program point to a continuous process of mutual adjustment 
between actors, available means, and projected goals. The program benefitted from interactions at several levels: between 
students, teachers, and external partners, to create an overall mutual learning dynamic. The underlying model is interpreted 
as an inherently evolutive structure, not only transmitting knowledge but actively co-creating knowledge, as would take place 
in a transdisciplinary research process.

Keywords  One Health · Teaching · Integration · System Thinking

Handled by Yoshifumi Masago, National Institute for 
Environmental Studies, Center for Climate Change Adaptation 
Tsukuba, Japan

 *	 Nicolas Antoine‑Moussiaux 
	 nantoine@uliege.be

1	 Department of Animal Sciences and Techniques, Faculty 
of Agricultural and Environmental Sciences, University Dan 
Dicko Dankoulodo of Maradi, Maradi, Niger

2	 Faculty of Veterinary Medicine, Uiversity of Liège, 6 Avenue 
de Cureghem, 4000 Liège, Belgium

3	 Fundamental and Applied Research for Animals and Health 
(FARAH), University of Liège, Liège, Belgium

4	 Centre Suisse de Recherches Scientifiques en Côte d’Ivoire, 
Abidjan, Côte d’Ivoire

5	 Swiss Tropical and Public Health Institute, P.O. Box 4002, 
Basel, Switzerland

6	 ASTRE, CIRAD, INRAE, Université de Montpellier, 
Montpellier, France

7	 Faculty of Psychology, Logopedics and Education 
Sciences, Department of Education Sciences, Adult 
Learning and Continuing Education, Adaptation, Resilience 
and Change (ARCH), University of Liège, Liège, Belgium

8	 Research Centre On Environmental and Occupational Health, 
School of Public Health, Université Libre de Bruxelles, 
Brussels, Belgium

9	 Division of Infection and Immunity, Faculty of Medical 
Sciences, University College London, London, UK

10	 Department Sciences‑Philosophies‑Societies, Faculty 
of Sciences, University of Namur, Namur, Belgium

http://orcid.org/0000-0003-1575-625X
http://crossmark.crossref.org/dialog/?doi=10.1007/s11625-021-01053-3&domain=pdf


66	 Sustainability Science (2022) 17:65–80

1 3

Introduction

Global health issues such as emerging diseases and pan-
demic threats, antimicrobial resistance, food security and 
poverty-linked diseases, are paradigmatic examples of the 
so-called “wicked problems” (Rittel and Webber 1973). 
These problems are defeating conventional disciplinary 
approaches, since they unfold across various scientific 
domains and across all levels of society. Referring to the 
theory of complex adaptive systems, these issues may be 
characterized by non-linear interactions between a large 
set of elements, entailing uncertainty and unpredictabil-
ity, then pointing to management challenges and the need 
for collaboration between disciplines to “harness diver-
sity” (Cilliers et al. 2013). Diverse concepts have been 
proposed to tackle this complexity within the realm of 
global health issues, among which the One Health (OH) 
concept, pointing to the deep interdependency between the 
health of human, animals and ecosystems harboring them 
(Zinsstag et al. 2015). This interdependency makes sys-
tem thinking crucial to tackle these global health issues, 
each of those being conceived as a network of interrelated 
problems involving diverse sets of expertise, professions, 
and stakeholders. Therefore, as it calls for a change in the 
way knowledge is generated and used to tackle these com-
plex societal issues, OH appears as a particular perspective 
within sustainability science (Lang et al. 2012).

These new ways of thinking and acting call for an 
adapted training offers to help future health professionals 
implement such a system approach to global health issues. 
This paper analyses the experience of a post-graduate pro-
gram aiming at this operationalization of the OH concept 
within an overall framework of sustainability science. The 
second section provides a brief review of problems around 
OH teaching and formulates the research question of this 
study. A third section describes the teaching program that 
served for this case study. The fourth, fifth and sixth sec-
tions present the study’s methodology, results and discus-
sion. A seventh section concludes.

The problem(s) of One Health teaching

Training needs to operationalize One Health

Realizing this system thinking approach to solve complex 
problems directly points to a need for interdisciplinarity 
and participation, which are combined and further refined 
in the framework of transdisciplinarity (Jahn et al. 2012). 
Therefore, to reap the benefits of the OH concept, the next 
generation of professionals, practitioners and scientists, 

need to be properly trained and skilled toward creative 
interaction with other disciplines and stakeholders, within 
a systemic approach. The emerging paradigm of OH thus 
calls for new competencies to be addressed in university 
curricula (Conrad et al. 2009; Frankson et al. 2016), for 
the design of new interdisciplinary programs (Hristovski 
et al. 2010; Bonfoh et al. 2015), but also the implementa-
tion of innovative educational methods (Eveillard et al. 
2016; Putra et al. 2016).

Various training initiatives adopting the OH approach are 
currently being developed across the world (McKenzie et al. 
2016; Pal et al. 2016; Reid et al. 2016; Rwego et al. 2016; 
Sikkema and Koopmans 2016; Stroud et al. 2016; Wu et al. 
2016; Linder et al. 2020). These training courses, due to the 
emerging status of the approach, lack references or stand-
ards. This leads to the creation of a variety of models and 
strategies to train “OH practitioners”. According to Lerner 
and Berg (2015), this lack of standardization is all the more 
accentuated as the understanding and definition of the con-
cept are themselves diverse, which has consequences in the 
practice of teaching and research on this subject.

Teaching for inter‑ and transdisciplinarity, 
a perpetual challenge

The need to foster abilities for inter- and transdisciplinar-
ity through university curricula has long been a concern 
for the modern academy (Neuhauser and Pohl 2015), thus 
well beyond the academic community involved in OH. This 
illustrates once more how the OH concept fits into the more 
general views of sustainability science or transdisciplinar-
ity and how the concept could gain from being thought and 
taught as such. Indeed, the topic of teaching for inter- and 
transdisciplinarity is subject to a rich literature and is well 
covered through a diversity of handbooks presenting frame-
works and case studies (Gibbs 2015a, b; Ertas et al. 2016). 
A set of experiences of transdisciplinary teaching were, for 
example, already presented more than ten years ago by Klein 
(2008), who pointed to the challenge of a “new quadran-
gulation of disciplinary depth, multidisciplinary breadth, 
interdisciplinary integration, and transdisciplinary compe-
tencies”. In addition, bodies of work regarding these com-
petencies in particular present different lists of skills and 
abilities required, stemming from various teams and areas 
of activities (Klein 2008; Neuhauser and Pohl 2015). While 
it would be out of the scope of this introduction to present 
in detail these frameworks and experiences, we may briefly 
highlight three main features. First, in terms of domains, 
as formalized in a similar concept of “Implementation and 
Integration Studies”, these transdisciplinary competencies 
can be divided into three main categories: system thinking 
and complexity science, participatory methods, and knowl-
edge management, exchange, and implementation (Bammer 
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2005). These domains then refer to a set of concepts, frame-
works, practices, and tools that should fuel such an inter- and 
transdisciplinary curricula in terms of content. Second, in 
terms of structure, as summarized by Nash (2008), inter- and 
transdisciplinary curricula would present defined features, 
as a focus on a specific research problem, with a reasonably 
limited disciplinary scope, an individualized training plan, 
as well as team mentoring. To these structural elements, 
Nash (2008) adds that the challenges of transdisciplinar-
ity (both in the learning and the future career) should be 
explicitly addressed through the program (what he calls 
“meta-training”). To translate this in terms of structure, 
such training would then have to devote time to reflexivity, 
including a reflection on the program itself. Third, besides 
the content and structure, we may point to the importance of 
self-management and interpersonal skills (i.e., the so-called 
soft skills) as goals for inter- and transdisciplinary teaching, 
which calls for active teaching activities (Moreira dos Santos 
et al. 2020). Fourth, as inter- and transdisciplinarity comes to 
engage creatively in the joint production of knowledge and 
design of solutions with other disciplines and stakeholders, 
we would like to point separately to the two fundamental 
abilities of creativity (Risopoulos et al. 2020) and ability to 
learn (Yeung 2015).

Problem statement and research question

Several difficulties impede formulating and implementing 
new interdisciplinary curricula (Turnwald and Walkington 
2009; Linder et al. 2020) and are particularly relevant when 
trying to integrate animal, human, and environmental health 
disciplines throughout the teaching (Fenwick et al. 2009; 
Hristovski et al. 2010; Lerner and Berg 2015; Eveillard et al. 
2016).

A primary issue lies in identifying the skills and compe-
tences to be acquired by the envisioned future health profes-
sional (Taylor 2009; Cribb and Buntain 2009; Risopoulos 
et al. 2020). Significant efforts have been conducted in this 
regard, having identified interdisciplinary and cross-func-
tional skills enabling communication, collaboration, and 
system thinking (Frankson et al. 2016). This cross-cutting 
approach appears as a solution to the overloading problems 
generated by the aggregation of multiple disciplines. Nev-
ertheless, it faces a lack of adoption within universities due 
to the same segmentation of academic disciplines, which is 
just mirroring and perpetuating the segmentation of profes-
sions. As for transdisciplinarity, the challenge appears even 
greater for universities, as they face current communication 
gaps between science and society, and between science and 
policy. Universities are therefore not well prepared to frame 
curricula with such cross-disciplinary objectives (McClam 
and Flores-Scott 2012). The question then arises about how 
institutions that are embedded in classical transmissive and 

segmented teaching environments can move towards models 
in line with the principles of knowledge integration that are 
central to the OH concept and sustainability science (Hitz-
iger et al. 2018; Apetrei et al. 2021).

The current study analyzes a OH-oriented professional 
master program at the post-graduate level, which faced the 
aforementioned challenges. From a qualitative enquiry con-
ducted with the actors involved, this analysis aims at con-
ceptualizing the way the program could evolve and generate 
change among its learners. Hence, the main features of the 
learning and teaching process are derived from participants' 
narratives and a visual formalization of the features is pro-
posed. In line with Gendron and Richard (2015), the pro-
duction of a visual support (schemes) is fully embedded in 
the process of analysis and synthesis that system thinking is 
calling for, and is needed for further academic discussions.

Presentation and structure of the training 
program

General presentation of the training program

The program is called Integrated Management of Health 
Risks in the Global South (IManHR). Situated in Belgium, 
it is co-organized by the University of Liège, the Free Uni-
versity of Brussels (ULB), and the University of Namur, in 
partnership with international actors such as the Food and 
Agriculture Organization of the United Nations (FAO), the 
International Center for Agronomic Research for Develop-
ment (CIRAD, France) and the Afrique-One consortium 
(coordinated by the Swiss Center for Scientific Research 
in Côte d'Ivoire, CSRS), as well as partners in the non-
governmental organization (NGO) sector. Organized over 
one academic year (60 ECTS, European Credits Transfer 
System), this program is accessible to holders of a degree in 
medicine, veterinary medicine, public health, pharmacy and 
bioengineering. Participants may benefit from a scholarship 
program, accessible to health professionals from low and 
middle-income countries. The program is taught in French 
or English, on an annual work-study basis, to reach both 
French-speaking and English-speaking southern countries.

The training is structured around 5 cross-cutting 
themes, addressed through different courses: (i) Antimi-
crobial resistance and drug management, (ii) Food security 
and food safety, (iii) Emerging, reemerging and neglected 
zoonosis, (iv) Disturbances of ecosystems, (v) Land use 
planning and health. These themes have been defined to 
highlight major practical challenges that are typically cov-
ered under the OH concept and anchor the disciplinary 
courses into explicit “wicked problems”. The disciplinary 
contents are subdivided into eighteen courses, covering 
key areas of biomedical, veterinary, human health, social 
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sciences and techniques, including an important methodo-
logical and epistemological component.

The training period consists of courses held from Sep-
tember to December, the first exam period in January then 
courses in February and March. A two-month fieldwork 
is carried out in April and May. The fieldwork is carried 
out by interdisciplinary pairs, who finalize and present 
their graduation work together. The fieldwork has to inte-
grate knowledge from the various courses. It is ideally 
carried out in a third country, with a partner organization. 
The month of June is dedicated to fieldwork debriefings, 
group activities outside the curriculum, and the realization 
of assignments, presentations, and exams corresponding 
to each course. The graduation work is then defended in 
September.

Program’s objectives

The program aims at training practitioners and executives 
from public, private or non-governmental sectors for the 
field application of the precepts of integration promoted 
by the OH concept. Therefore, it is not aimed at research 
training. Its title aims at translating the OH concept into 
the more practical terms of “integrated management”. 
The expression “health risks” is coined to cover a wide 
scope of prevention and control situations, including crisis 
management. It focuses on operational decision-making 
and policy-making situations in public services, NGOs, 
and the private sector, at the level of executives and field 
teams. The list of courses aims to cover the key aspects of 
analyzing situations and setting up interventions. In addi-
tion to a high level of technical knowledge, the program 
aims to place learners in the capacity to grasp the different 
facets of a complex situation, critically analyze data from 
published scientific information and government direc-
tives, as well as address and mobilize stakeholders to apply 
scientific principles to practical situations.

The program is organized around a central achieve-
ment, which is the ability to work in interdisciplinarity 
and with the participation of stakeholders. This compe-
tence, both central and composite, can be subdivided into 
a series of achievements: (i) Appropriate the framework 
of complexity and system thinking to identify analytical 
and operational complementarities between disciplines; 
(ii) Mobilize a conceptual approach to guide the explora-
tion of a complex issue and the conception of solutions; 
(iii) Mobilize participatory tools and acquired social sci-
ences for the understanding of stakeholders rationale, the 
co-analysis of the situation, and the co-conception of solu-
tions; (iv) Carry out an interdisciplinary and participatory 
project in an entirely new context while demonstrating a 
reflective practice.

Teaching activities

Teachers use illustrated slideshows, videos, scientific arti-
cles, extracts from books, and reference documents from 
international institutions as teaching support. Also, some 
courses use conceptual maps (Cmap Tool software, Florida 
Institute for Human & Machine Cognition) which are co-
constructed during group reflection sessions.

These supports are mobilized through a variety of activi-
ties. The seminars and testimonials from actors deliver the 
content necessary to nurture the analytical skills of learners 
according to the different disciplines involved (epidemiology 
and risk analysis, socio-economics, anthropology, statistics 
and modeling). Group reflections and exchanges of experi-
ence gradually exercise this analytical aptitude, mobilizing 
the different disciplines concerned. An aptitude for critical 
thinking is gradually built through this sharing of their per-
sonal experiences and the feedbacks by peers and teachers. 
Frequent exchange of ideas in the classroom strengthens 
the skills of co-construction. This process materializes at 
the end of the fieldwork through experience capitalization 
sessions.

Tutorials are carried out individually, in groups, or in 
pairs. Examples of those are the development of a biosecu-
rity plan, a risk analysis, the development and defense of 
a conceptual framework, and the analysis of ethical ques-
tions linked to their fieldwork. Tutorials in interdisciplinary 
pairs, more particularly in terms of conceptual framing, 
socio-anthropology, socio-economics, and participatory 
approaches, help to strengthen the learners ability to co-
construct in interdisciplinarity (within the pair and with 
teachers) in the face of a complex question in a new con-
text. The exercises in participatory approaches, taking place 
after social sciences courses (socio-anthropology and socio-
economics), allow them to develop practical skills and apply 
this knowledge in preparation for meeting actors in the field. 
Let us precise that social science courses avoid theoretical 
sessions and exclusively bring these particular insights to 
students through case studies and classroom discussions.

In addition to these classroom activities, real-life activi-
ties are organized, consisting of site visits (farms, slaugh-
terhouses, research centers, reference laboratories) and 
practical work (laboratory diagnostic techniques, animal 
necropsy, spatial modeling exercises, statistical analysis, and 
crisis simulation). These visits and practical work help to 
familiarize learners with various realities as well as various 
techniques to understand their uses, requirements, and limi-
tations. Thus, these exercises provide contact with contexts, 
actors, and occasions for further discussions and analysis, 
rather than mere applications of classroom theory.

Following the last exams and before the drafting phase 
of the graduate thesis, a participatory evaluation session of 
the program is organized by the program coordinator to raise 
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awareness on the fundamental learning points acquired in 
the master and the relative contributions of different courses 
and personal experiences. This session is also aimed as an 
opportunity to identify areas for improvement needed for 
the following year.

The structuration of soft skills acquisition through the 
program and through defined activities has not been sub-
ject to an explicit planning. Skills as teamwork, critical and 
innovative thinking are implicitly sought through the various 
activities of the program.

Methods of evaluation

The master's program favors evaluation based on work car-
ried out alone or in pairs. Seven out of eighteen courses 
are carried out in pairs and assessed by an oral presenta-
tion, in front of a jury and audience of the class or during 
an examination in a single conference or interdisciplinary 
pair of teachers. Six courses are assessed through individual 
work without oral defense. This dominant form of assess-
ment is in line with the analytical, collaborative, reflective, 
and communicational objective of the training. Five courses 
retain a classic examination, restitution of content, reflection, 
and exercises, of which four are written and one oral. They 
retain key importance in the experience and awareness of the 
need for rigor in the learning of the knowledge necessary for 
good management.

Methodology

This study is conceived as a reflexive exercise carried out 
by the actors of the training. A qualitative research method 
was adopted, consisting of participant observation, in-depth 
individual and focus group interviews.

Sampling and data collection

Participant observation

A phase of participant observation where the first author 
(DIS), followed all the stages of the training as a learner 
from the selection of the candidates until the realization and 
public defense of the graduate thesis. So, he participated 
in all the teaching activities and exams of the program. 
All the interviews and data analysis pertaining to the 2017 
interviews were carried out by the first author of this study. 
Interviews conducted in 2020 were jointly handled by DIS 
and the second author (TJI), who has followed the IManHR 
program in the academic year 2019–2020.

Interviews and Focus groups discussion

The actors were identified according to the objectives of 
the study and their direct involvement in the process. Thus, 
four groups of actors were identified and interviewed: (i) 
the designers, who conceptualized the training project, 
from design to implementation (n = 3); (ii) the teachers 
and experts responsible for imparting knowledge and skills 
(n = 11); (iii) the learners, health professionals from low and 
middle-income countries (n = 14); (iv) external partners, 
hosting students’ fieldwork (n = 4).

The investigation was conducted in two phases. A first 
phase, involving semi-structured individual interviews of all 
learners, teachers, and designers, took place between March 
and April 2017, during the start of the program. Interviews 
with learners were held before leaving for the internship, i.e., 
at a time when part of the program had not yet been carried 
out (in particular, the fieldwork, capitalization of experi-
ences, and a crisis simulation). Therefore, complementary 
interviews were conducted at the end of the training. A sec-
ond phase consisted of an impact survey, interviewing the 
learners in May and June 2020, almost 3 years after their 
graduation. The training coordinator was also interviewed 
in this phase, about the impact of the training on the organ-
izing institutions.

Adapting the topics to each actor category, the complete 
interview guide covered the process of formulation of the 
program, the motivations to participate and expectations, 
the prior and current perception of the OH concept, the own 
experience of participation and degree of satisfaction, the 
assessment of weaknesses and strength of the program, and 
the impact on own activity.

In addition to individual interviews, two focus groups 
were carried out with learners: a group of eight learners, 
consisting of doctors, veterinarians, and agronomists, and 
one of six learners, consisting of doctors and veterinar-
ians. Using participatory methods, focus group facilitation 
mobilized visual representations to ease the participants’ 
expression.

Data transcription and analysis

All interviews were recorded and fully transcribed for the-
matic analysis. The data analysis was based on the work of 
Blais and Martineau (2006) describing a method of inductive 
analysis of qualitative data and the identification of emerg-
ing categories (Thomas 2006; Blais and Martineau 2006). 
This technique is particularly suitable for analyzing data on 
exploratory research objects, in the absence of predefined 
analytical categories. It makes it possible to develop a frame 
of reference or a model based on new emerging categories 
(Blais and Martineau 2006). This process was carried out 
on full transcripts using qualitative data processing software 
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(MaxQDA v10.4.16.1). The results of the case studied were 
first organized according to the actors to highlight linking 
and convergent elements or not.

Visual representations of the main features of the teaching 
and learning process were then produced by co-analysis and 
conceptualization of textual results (all co-authors, except 
DF). The final work was then subject to an external analysis 
by an education sciences specialist (co-author, DF).

Results

Program initiation, organization and their 
difficulties

The training project was initiated following a call from a 
national donor organization. As defined by the donor expec-
tations, the initial objective centered on the idea of changing 
the professional practices of future learners and promotes a 
generation of “change-makers”.

The partnerships were established based on pre-existing 
collaborations. Through the three partner universities and 
other partners, the coordinators brought together volunteer-
ing colleagues from various disciplines. The aggregation 
and structuring of the training offer were made by estab-
lishing from the onset, the need to cover the five transversal 
themes (see description of the program) seen as the neces-
sary interface between the different courses. The units were 
formed by aggregating proposals of isolated teaching activi-
ties, formulated around case studies, entered by teachers in 
a matrix where the rows were the general scientific fields, 
and columns, the five transversal themes. The possibility of 
proposing activities outside of the five themes was left to 
one’s choice.

Paralleling this offer process, an analysis of local needs 
was launched by e-mail consultation. This included a set of 
partners, with a long-term collaboration history. Answers 
confirmed the importance and timeliness of the topic but did 
not allow guiding the formulation process. Therefore, the 
formulation has remained dominated by an offer mechanism.

The constitution of the program presented difficulties. 
First, the request to include the training offered within 
applied themes appeared to be an unusual and confusing 
process for some. Also, some teachers perceived their sub-
ject as requiring more fundamental, “non-thematic” lessons, 
thus not lending themselves to the game of identifying rel-
evant study cases. The creation of multi-teacher units by 
aggregating complementary offers then required an effort to 
spur a unit ownership by the coordinating teacher. It has also 
resulted in management complexity. The process resulted in 
the definition of 18 units, a number that is perceived as too 
large by the coordinator and learners. Despite these limi-
tations, according to the coordinator, the advantage of the 

mechanism has been to maintain the broad participation of 
a diversity of teachers.

Profile of participants and their mutual appreciation

Profile of teachers: diversity and experience sharing

Teachers presented a diversity of backgrounds, pertaining 
to veterinary, medical, social sciences and one from phi-
losophy. Environmental specialists had only brief interven-
tions in the program and could not be interviewed. Trainers 
displayed a wide range of years of experience, from early to 
late-career. All presented a research or teaching experience 
in collaboration with low- and middle-income countries. The 
main motivating factor declared by the teachers, apart from 
the stimulating nature of the project theme, was the sharing 
of their experience and mutual learning. The learners rec-
ognized that the team of teachers had sufficient skills and 
experience, also in terms of international cooperation. For 
both parties, this experience facilitated interactions, allow-
ing for mutual understanding.

The diversity of teachers and disciplines was greatly 
appreciated by the learners. The latter identified the use-
fulness of the combination of these disciplines in tackling 
cross-cutting themes. Thanks to this diversity, the learners 
claimed to be able to better understand the contributions of 
each discipline. Nevertheless, disciplines were also iden-
tified as missing by learners and teachers (mainly in the 
realms of environment, policy and management). At the 
level of coordination/designers, contacts had then been taken 
with the needed experts to consider their addition to the pro-
gram. This addition was envisioned in the constraining limits 
of the current structure. Hence it had not been translated in 
a formal change of the program at the time of this analysis. 
Such a deeper change was envisioned for the reformulation 
to be processed after a first 5-year term.

Profile of learners: diversity and multicultural learning

The program promoted the formation of a multicultural 
group of learners with professional experience. All of the 
learners recognized that their personal experience had been 
acknowledged and mobilized through the training. Trainers 
particularly appreciated the learners’ motivation and their 
ability to share a significant professional experience.

There was a collective feeling of integration into a group, 
an important dimension in the learning and development 
of each learner. Diversity in geographical origin was said 
to promote interactions by stimulating mutual curiosity. 
This importance was expressed during group discussions 
as strong and positive visual ratings ascribed to relational 
aspects.
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The selection process explicitly integrated this objective 
of diversity and formation of a coherent group, in terms of 
balance and complementarity of profiles (country, basic 
training, professional experience, gender). The selection 
targeted a narrow spectrum of professional profiles, i.e., 
medical doctors, veterinarians, and agronomists. The learn-
ers thus presented a limited heterogeneity in terms of quali-
fication. The program, therefore, appears to be based on 
a principle of wide disciplinary diversity of teachers with 
a restricted diversity of professional sector at the level of 
learners.

Skills on One Health prior to the training

The teachers' vision explicitly and repeatedly invoked the 
One Health concept, which was directly related to an inter-
disciplinary approach. The concept is also translated in terms 
of a “holistic” approach or referring to the “complexity” of 
health issues. The concepts that are derived from this are 
“openness” to other disciplines, the “search for complemen-
tarities” of skills, and the “added value” of collaboration.

Prior knowledge of the learners on the OH concept—
however motivating the master’s program they applied for—
was diverse but generally weak. Over half of them (8/14) 
said they had no knowledge of OH prior to training. The oth-
ers admitted a superficial understanding. Through the train-
ing, the learners seemed to have built their own vision of 
the concept, with a certain diversity in their interpretations. 
To define the concept, the majority (11/14) spoke of the 
integration of disciplinary practices, expressed as “breaking 
down barriers” or even “pooling knowledge and resources”. 
The concept was seen as applicable at a global level, a popu-
lation level, and also at the level of individual care. The 
concept was further described as a tool for “comprehensive 
case management”.

Perception of the teaching program and methods

Topics taught: appreciation, perceived imbalance and lacks

The program appeared to be sufficiently comprehensive in 
the opinion of the learners (8/14). Their assessment of the 
degree of completeness of each of the five themes, through 
the two focus group discussions, expressed both concordant 
and discordant results. The degree of completeness of the 
topic of “food security and food safety” was thus evaluated 
at 80% in the two groups. The insufficiencies in the teaching 
of the theme on ecosystem disturbances were pointed out 
by the two groups, attributing degrees of completeness of 
30% and 20% respectively. Opinions differed on the topic of 
“antimicrobial resistance and drug management”, receiving, 
on the one hand, an estimate of 80% and the other 40%. The 
unequal coverage of the different themes was also regretted 

by the coordinator: “The themes are still under construction; 
it is a process that takes time”.

The quality of the teaching was rated by all the learn-
ers as excellent and of great relevance to their needs. Gaps 
were identified in terms of “management science” (pro-
ject management, management tools…), underlining the 
importance of this term to them in the title of the master. 
The internship and group activities had partially fulfilled 
this expectation at the end of the training. Some learners, 
however, still reported an unmet expectation of structured 
content about management. Others stressed that “manage-
ment” was present throughout the master's courses, not in 
one dedicated course. According to this view, it was up to 
each one to formalize the acquired knowledge according to 
his/her practical needs.

Course preparation and teaching: teachers’ intention 
and learners’ appreciation

For around half of the teachers (7/11), the main objective 
of the courses was to raise “awareness” among the learners 
about the importance of some disciplinary insights. Other 
trainers expressed a goal of “integrating” their discipline 
into the set of knowledge and know-how that was useful to 
these professionals. Teachers described a variety of teaching 
development strategies, grouped into four categories. Each 
category highlights a distinct approach to teaching. The most 
described strategy consisted of a benchmarking on what oth-
ers gave, to assure that the whole content was sufficient, and 
repetitions were avoided. Another strategy insisted on broad-
ening the learners’ range of thinking albeit a trade-off on a 
necessary depth of knowledge. A third strategy relied on 
flexibility, gradually changing the course content based on 
feedback from learners. A final strategy focused on the bal-
ance between theory and field activities. Besides these four 
strategies for the elaboration of new courses, a minority of 
teachers sought to apply an already existing course outline.

Throughout the program, active learning was promoted 
through experience sharing, presentations in pairs as well 
as classwork in groups or teams (including the final thesis). 
This was done to promote interactivity between students, 
teachers, and external partners where fieldwork took place. 
Simulations and serious games were also used but in tenta-
tive forms, being still in their early development stages.

A slight majority of the learners (9/14) expressed an 
unrestricted appreciation of the teaching methods, judg-
ing those as “perfect”. The most cited qualities were the 
interaction or integration between disciplines, as well as the 
competence and openness of the teachers. The relationship 
between learners and teachers, also cited among the posi-
tive points, had been discussed during the two focus groups 
where it received a degree of satisfaction of 90% and 70% 
respectively. Weak points were mentioned as well, with three 



72	 Sustainability Science (2022) 17:65–80

1 3

expectations mentioned twice: more content that would be 
specific for developing countries, a better coordination 
within multi-teacher teaching units, and more field activities.

Classroom dynamics and the learning process: 
engagement and motivation

At the start of the training, the learners followed a week of 
classroom activities to introduce the training objectives, the 
five themes, and the complexity of health issues. This week 
also included spaces for discussions with a philosopher on 
epistemological notions, posing the difficulties of knowl-
edge, its diversity, and its relationship to action. Expressed 
by learners as an immersive experience (without using that 
precise term), the week raised new questions to their minds, 
realizing the need to question their established practice. It 
appeared to launch the learning process in two modes: creat-
ing a collective experience and group dynamic, triggering 
a deep questioning and motivation for the remainder of the 
program.

The teachers greatly appreciated the strong motivation of 
the learners’ group, the quality of the conversation, and their 
interest in the exchange of experience amongst the learners. 
These interactions seemed necessary to them for the realiza-
tion of the OH concept. The teaching approach was clearly 
expressed as a co-construction by one of the trainers who 
said: “Here we are not in the classic academic perspective. 
The teacher knows what he is going to talk about but does 
not always know what he will share. He is in front of a class 
of professionals from diverse disciplines and so it’s about 
leveraging all of this and building together”. The size of the 
group, the mix between three professions, and the balanced 
distribution of fields were noted as features favorable to this 
dynamic and to the success of the courses. The teaching 
carried out seemed more difficult to imagine with a larger 
or more heterogeneous group. The anticipated difficulties 
stemmed from the requirements and the necessary adapta-
tion of the subject to the diversity of profiles. These fears 
were voiced by teachers of biomedical subjects only.

According to the various feedbacks, the quality of the 
group was therefore due to a controlled heterogeneity, ensur-
ing a balance between profiles and professional interests. 
This formula was seen as stimulating active exchanges, as 
a result of diversity, while still allowing for effective trans-
mission, thanks to the well-characterized audience’s back-
grounds and needs.

Impact of the program: after training and 3 years 
after graduation

At the end of the training, all the learners agreed on the real 
possibilities of transferring the knowledge acquired from 
their training. They all anticipated a positive impact in terms 

of a change of mindset, better practice in the field, and open-
ness to other disciplines.

Three years after returning to their work environment, the 
nine learners who were able to respond said that they had 
been able to apply their new skills and often called on other 
disciplines to solve problems. Confronted with situations 
of preventive management of health risks or a health crisis, 
they felt that their behavior had definitely changed in the 
field. They realized these changes upon their return to their 
respective countries. They had thus initiated readjustments 
in their professional environment to facilitate the implemen-
tation of their new skills. The training had contributed to 
job changes for most of them, within the same or different 
organizations. The training had stimulated a broader open-
ness to other fields and the desire to continue this discovery 
was still mentioned in these testimonies three years later. 
The learners also showed a strong desire to make the most 
of all the skills acquired, even if it led to a change of role. 
Some (6/9) were still considering supplementary training 
or job changes (5/9). A few, nevertheless, claimed, at the 
time, to be in perfect harmony with their work. Progress was 
also noted at the level of organizations where the learners 
worked. A majority of the learners (8/9) said that their train-
ing had led to progress in their organization. These advances 
were in terms of expanding the volume of activities, provid-
ing better quality service, or even increasing the number of 
services offered.

The impact on the organizing universities was also con-
sidered very important by teachers, highlighting the gain in 
terms of interactions between colleagues during the mas-
ter's degree and the deepening of interdisciplinary dynam-
ics. These interactions materialized through the creation of 
several collaborative projects.

The international network dimension of the program was 
also cited. After the graduation of the first cohort, the coor-
dinator set up a discussion group via a social media applica-
tion to support the alumni. This group made it possible to 
prolong interactions by following everyone's progress, being 
updated on health risk situations faced by the alumni, as well 
as sharing content of interest, how they have handled. This 
discussion group having aggregated the graduates of succes-
sive years represented a link between the different cohorts. 
Also, a first webinar of the alumni of the successive cohorts 
was organized in summer 2020.

Partners' perspectives

The partners recognized the learners' professional attitude 
and their ability to adapt to different working conditions. 
Some key qualities identified by the partners were the ability 
to manage unexpected situations, to lead and organize work, 
and a developed interpersonal skill set. Some testimonials 
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highlighted the interns' disposition for innovation and criti-
cal thinking.

The partners pointed out challenges related to the design 
of the training. These challenges were mainly linked to 
cultural or linguistic barriers, due to the choice of sending 
learners in third countries. Also, the time for preparation of 
the fieldwork was considered too limited, especially con-
cerning administrative or diplomatic procedures with their 
own partners. An additional challenge lied in the fact that 
the pairs developed a personal approach of an issue, based 
on their new insights gained from interdisciplinarity. This 
resulted in a lack of integration of the studied topic and 
approach in the partners’ planned activities. This led to dif-
ficulties in financing activities or involving human resources 
to accompany the learners. A disadvantage of working in 
pairs was occasionally noted due to an imbalance of capaci-
ties between two trainees, which had caused a “wait-and-
see” attitude from one of the two learners.

The partners considered the orientation given to learners 
by the training very suitable for international institutions, 
public services, and Non-Governmental Organizations, 
where the need for an open approach to complex issues was 
well perceived. The ability of learners to derive constructive 
insights from a participatory analysis was thus appreciated. 
However, it appeared less easy to implement in a more clas-
sic scientific research framework, in which the habit was to 
ascribe to trainees a specific question for which they would 
have to collect and/or analyze data along a defined protocol. 
Hence, the open and flexible methodologies developed by 
the learners would correspond less to the expectations of 
the latter.

Training model: interpretative diagrams

The elements gathered through this analysis were assem-
bled into visual representations, to serve as basis for further 

interpretation of the program. These visuals are shown in 
Figs. 1, 2 and 3. Together, they may be considered as a pro-
posed “model” intended to guide the future launching of 
such initiatives and their gradual improvement.

Figure 1 tackles the start of the process, showing the cen-
tral role of a dialog between the composition of the team 
of teachers and the definition of the target audience. The 
context is proposed to be marked by two main character-
istics. First, it is marked by an uncertainty regarding the 
needs, due to the diversity of realities to address and the 
complexity of the issues at stake. Second, the university con-
text is schematized as showing a disciplinary segmentation 
and being dominated by transmissive modes of teaching. In 
this context, the program must be designed to allow for its 
rapid adaptation through a collective learning and adapta-
tion process. This context appears as highly demanding for 
the teachers, which calls for the team to be composed of 
voluntary members, showing a personal impetus towards the 
program’s goals. The initial team is thus composed under 
the double constraint of the availability of relevant expertise, 
the presence of a shared motivation and some ability of the 
involved teachers to play a facilitating role in active teach-
ing activities. The definition of the target audience has to 
be tackled in parallel as it contributes to the motivation of 
teachers, hence to their identification. Therefore, defining 
the target audience must be discussed among a first team of 
interested teachers. According to their perception of field 
issues and needs, the definition will evolve with the evolu-
tion of that teacher group. As a response to the same con-
text, the target audience has to present a balanced diversity 
to fuel an expected group dynamic. This targeted diversity 
will then be actualized in the selection of learners, which 
will have to constitute a group that fosters individual learn-
ing. According to this analysis, the degree of diversity in 
the group is a strategic factor for the training. In the present 
case, some heterogeneity proved successful to guarantee 

Fig. 1   The context (dotted 
boxes) leads to a need for an 
evolutive program, which will 
translate into a dialog between 
the teaching team constitution 
and the definition of a target 
audience. Diversity and defined 
qualities in both groups (gray 
boxes) appear needed to fuel 
a group dynamic (dotted gray 
box) that will sustain the joint 
motivation
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complementarity in terms of background (domain, coun-
try) but also expectations. However, this diversity appeared 
constrained by the need of certain teachers to have some 
homogeneity in qualifications of learners to feel comfortable 
with their teaching. These two groups, learners and teachers, 
thanks to their respective attributes would ideally fuel the 

group dynamics, which will be key in generating the needed 
motivation.

Figure  2 demonstrates the mechanics of co-learning 
between teachers, learners, and partners in the overall pro-
gram evolution. Although this figure does not represent 
partners as a separate entity for the sake of clarity, those 
may be easily conceptualized as pertaining to either the 
dynamics exposed to the learners or the teachers, accord-
ing to the peculiar attitude each partner adopts in his or her 
interaction with the program. The active learning activities, 
fueled by the group dynamics exposed in Fig. 1, are pre-
sented as providing a first impetus. This impetus is created 
by the opening of discussions that allow for the collection of 
a diversity of insights from the different participants. Those 
insights are then analyzed with the frameworks proposed 
by teachers. This finally allows for the co-building of new 
knowledge. This knowledge will be the basis of the next dis-
cussion within each course and sometimes between courses. 
Through these activities, two interdependent types of move-
ments may be proposed: the learner and the teacher type, to 
which partners may equally pertain. The learner type focuses 
on field needs and consists of a continuous re-interpretation 
of individual professional experiences through the light of 
newly acquired frameworks, concepts as well as learning 
experiences.

The teacher type focuses on the re-working of theories, 
frameworks and concepts through the light of the diversity 
of cases that the learners are bringing. The teacher is shown 
as grappling with these proposed field issues and is required 
to seek new insights from own or from other disciplines. 

Fig. 2   Active learning activities foster a movement of which learners and teachers will derive two mutually dependent but distinct interests. This 
co-learning induces an evolution of the program, first through the enrichment of contents that will then call for a revision of the curriculum

Fig. 3   The interaction between the three categories of participants is 
shown to contribute to distinct qualities of the program and trainees, 
all contributing to train “change-makers”
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The latter dynamic will particularly fuel the programs evolu-
tion by leading to an enrichment of the case study basis, the 
evolution of contents and frameworks, hopefully through an 
interdisciplinary or transdisciplinary approach. In the pre-
sent case, the content appears to evolve annually while the 
full curriculum has to be revised every 5 years.

Figure 3 addresses the sources of skills/qualities needed 
to become “change-makers”. It considers the societal dimen-
sion of training, carried out in partnership with external 
actors, taking account of the needs in the field, and contrib-
uting to the co-learning. Thus, the training, according to the 
fundamental objective required by the funding institution, 
goes beyond the mere improvement of trainees’ practice and 
makes them facilitators of change in their professional activ-
ity. As shown on the figure, the needed qualities result from 
interactions between the three types of actors. The inter-
actions between learners and teachers, during classroom 
exchanges and visits, aim at opening the mind of learners 
to the need for interdisciplinarity as well as training them 
for critical thinking and reflexive practice. The interaction 
between learners and partners will create an environment 
for testing, adapting, and validating the newly acquired atti-
tude from the master’s program. Learners will be trained to 
bring an outside-in perspective while considering the part-
ners’ point of view on their own expertise. This process of 
building mutual confidence between the learner and the part-
ner would contribute to building the self-confidence of the 
learner and his/her ability to bring valuable insights. Direct 
interactions between the teachers and the partners are finally 
important to make sure that the program increases its rel-
evance to needs in the field so as to increase the relevance of 
the learners’ expertise in the field. These interactions appear 
as the foundation of the approach developed by the program, 
allowing its observed impact and its evolution, by confronta-
tion with field needs and partners’ insights.

Discussion

From the teaching activity to the learning process

This study formalizes the setting up of a One Health pro-
gram in a context marked by constraints abundantly reported 
by the literature, i.e., uncertainty about the needs, segmenta-
tion between disciplines and dominance of classical, disci-
plinary and transmissive teaching (Turnwald and Walkington 
2009; Fenwick et al. 2009; Hristovski et al. 2010; Lerner 
and Berg 2015; Eveillard et al. 2016; Linder et al. 2020). 
It is intended as a reflective exercise by the team involved, 
building a positive scheme around the elements of the mas-
ter which make up its current strengths. This visualization 
makes it possible to question the coherence of the program 
as a whole and identify its weaknesses.

According to Altet (2000), the analysis of teaching prac-
tices is not often centered on learners. Here, the perception 
and appreciation of learners played a crucial role in identi-
fying and understanding the main features of the program 
contributing to its impacts. This involvement of learners in 
this analysis mirrors their active contribution to the program, 
which is based on continuous exchanges and mutual adapta-
tions between teachers, learners, and external partners. The 
diagrams elaborated on that analysis suggest an evolving 
nature of the program, which can be considered as a basis set 
for future developments rather than as a sum of knowledge 
and know-how to be transmitted.

This analysis of practices did not go deep into the specific 
activities making up the master's degree, despite the reported 
importance of such active methods in OH teaching (Eveil-
lard et al. 2016; Putra et al. 2016) and learners’ motivation 
(Viau 2009). It rather focused on a general vision of the 
program to identify the constituents of the observed impact. 
Using point-in-time interviews, it overlooked the dynamic of 
learning throughout the year. Hence, two options to further 
examine the program are (i) the detailed analysis of active 
learning devices (serious games, simulation, case studies, 
capitalization of experiences), and (ii) the processual analy-
sis of the learning path as experienced by the learner. The 
lack of the latter perspective actually creates a gap in the pre-
sent model. Indeed, if the learners are central in the program 
evolution within a year and across years, the program evalu-
ation should consider their feelings over time to identify key 
moments or gaps along the process. Such a monitoring tool, 
e.g., in the form of a portfolio, would add significantly to the 
consistency of the program.

Strikingly, throughout the open interviews, learners did 
not spontaneously put forward their personal work in prepa-
ration of their fieldwork as a major element in their learning 
during the year. Hence, the first focus in their discourses 
was put on courses and teaching activities as being their 
source of learning. However, the central role of the field 
appeared from partners’ interviews and also from learners’ 
testimonies three years after graduation. Thus, it may be 
hypothesized that the fieldwork acts as an integrator of all 
the learning and a catalyst for the personal development of 
the learner, but in a more diffused and less identifiable man-
ner. This role in the learner’s maturation might also have 
been understated because of the classic structure of the 
thesis (introduction, methods, results, discussion) that does 
not allow the student to express, analyze and anchor this 
complex and diffused learning. Also, this structure does not 
provide the teacher with the opportunity to follow the thread 
of this development in depth. Hence, this result points in fact 
to a weakness of the analyzed program that appears to unin-
tentionally downplay the role of field preparation and field 
experience in the learning. To reinforce the transdisciplinary 
dimension of the master, it appears important that this gap 
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is filled, and that the importance of field preparation is fully 
recognized as a learning time by learners and teachers. This 
probably will call for a translation in the organization of the 
year, with enough time being dedicated to this activity and 
displayed in the schedule. Again, the re-structuration of the 
final work under the form of a portfolio would help, by not 
only focusing on the end result but documenting the process.

A One Health program? Imbalances 
and perspectives, completeness and integration

The question of the imbalance of teaching between the 
five proposed themes was pointed out by the students. This 
imbalance resulted, in particular, from the program formula-
tion by offers of expertise by a pool of volunteering teachers. 
In addition, the imbalance also resulted from a perspective 
of the main partners on the core objectives of the program 
and the choices made in the face of practical constraints. 
The development of a OH program requires any institution 
to position itself according to its strengths to produce an 
original offer which then turns out to be complementary 
rather than in competition with other programs (Mor et al. 
2013; Linder et al. 2020). This role of expertise availabil-
ity and volunteering has been pointed out in the interpreta-
tive schemes as showing founding effects on the program 
(Fig. 1). A trade-off then appears when engaging in this 
dialog, between the available expertise among volunteering 
teachers and the definition of the target audience and scope. 
Indeed, strictly maintaining the envisioned scope/audience 
within the zone of mastery of the available expertise will 
reinforce the satisfaction of learners from a disciplinary 
point of view, but it will fall short of creating the conditions 
for future interdisciplinarity that those gaps are calling for.

In any case, notwithstanding the need to strive for better 
coverage, a OH program will always have its shortcomings 
as it can only present a particular perspective to such a vast 
concept. This awareness of the learners about gaps in the 
program even appears as a fundamental quality of a OH 
practitioner who will have to be able to identify and mobi-
lize the missing expertise. This awareness of the complex-
ity of health challenges, their intricacy, and the vital need 
for interdisciplinarity is the objective of the first week of 
the learners' immersion into the core of the five themes. As 
such, awareness of shortcomings in the program they follow 
signifies the successful acquisition of this primary profes-
sional quality. This awareness is all the more appreciable as 
the learners said they were not familiar with the OH concept 
before starting the training program.

In addition to the incompleteness and imbalance, cri-
tiques arose on the internal organization of the elements 
taught during the courses or the themes. The idea of a reor-
ganization was proposed by the learners. This translates the 
difficulty in structuring a OH based curriculum (Turnwald 

and Walkington 2009), in which the teaching units are so 
intertwined that they can be equally placed in different the-
matic units (Eveillard et al. 2016). Whatever the choices that 
are made regarding this structuration, it appears here that 
their debate with learners may be rich, being an opportunity 
for discussing the interconnections between issues, elicit-
ing their perceptions, and as a practical exercise of critical 
thinking.

Selection and motivation

The objectives of the training must meet different expec-
tations, including that of the teachers guiding the training 
program. However, these expectations did not appear here 
as mutual constraints but may be seen as the convergence of 
different aspirations. Thus, with a mutual objective of the 
teachers and the funder, a training program is created based 
on its relevance for a certain audience. As highlighted in 
this analysis, this process is hardly manageable in a direc-
tive and linear way. Rather, it results from a dialog—or even 
a negotiation—between volunteering teachers according to 
their respective interests and perceptions of the needs of 
practitioners. Once the target audience is defined, the par-
ticipants will then be identified and enticed by well-targeted 
communication. Hence, the selection appears to be the deci-
sive step in the success of the training program, by ensuring 
the congruence or complementarity between expectations of 
all participants, which will contribute to spurring a positive 
group dynamic.

Indeed, throughout the training, the group played a facili-
tating role in the learning of each of its members through 
the strong cohesion and climate of trust. These positive 
group-related effects have also been highlighted in similar 
training programs (Linder et al. 2020). According to a socio-
constructivist vision, the social framework is an important 
element of learning. Social interactions introduce a confron-
tation between divergent conceptions, making it possible to 
question oneself (Mugny 2008). This process is introduced 
in the first immersive week, through debates on the five 
themes and conversations with a philosopher on the subject 
of epistemology. These exchanges are indeed effective in 
creating an initial disequilibrium, setting learners' thinking 
in motion (Mugny 2008). These two features, i.e., the facili-
tated climate of trust in the group and the creation of situa-
tions where viewpoints may enter into dialog, are mutually 
indispensable to jointly enable group learning. Indeed, if 
the right climate of trust is not created, oppositions of view-
points entail the risk of conflict, feelings of being offended 
and unreceptive attitudes.

This group dynamic is mostly due to the immersive 
dimension of the entire training, with learners being taken 
out of their family and professional environment for a full 
year. Bosque-Pérez et al. (2016) underline the importance 
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of immersion courses, promoting integration between disci-
plines. The relational dimension and conviviality turned out 
to be very important. Reinforcing it with the time devoted 
to group work and paired fieldworks created a positive 
dynamic. Professional experience is also likely to strengthen 
this dynamic. If the learner's experience is not solid the dis-
equilibrium mentioned above is likely to create a feeling of 
doubt about his/her own skills causing a reflexive withdrawal 
or passivity. This is in contradiction with the interactive 
modalities of the program. On the contrary, the diversified 
professional experience of the participants allows them to 
appreciate and integrate the theoretical aspects of the pro-
gram. This co-constructive approach also contributes to the 
creation of a strong relationship between learners and teach-
ers. A general interest of each party in the teaching activity 
reinforces and contributes to general motivation.

Training as a transdisciplinary research project

This process of co-learning between the three parties (teach-
ers, learners, and partners) links academic and non-academic 
actors in the creation of knowledge relevant to the realities 
and goals of each (Fig. 2). As such, this training can be inter-
preted as a collective transdisciplinary project, the forms of 
which vary between formal processes or informal occasions 
(Riedy et al. 2018). According to this view, the aim of this 
transdisciplinary research would be to explore the notion 
of “integrated management of health risks”, to translate the 
concept into a body of knowledge that is socially robust, 
aiming to stimulate a large-scale change (Hoffmann et al. 
2019). The active teaching and field activities cover the five 
stages proposed for transdisciplinary research by Hoffmann 
et al. (2019): (i) defining sustainability problems, (ii) pro-
ducing new knowledge, (iii) assessing new knowledge, (iv) 
disseminating new knowledge in realms of both science and 
practice, (v) using new knowledge in both realms.

As highlighted in Fig. 1, the sustained motivation of both 
the learners and teachers is fueled by this group dynamic of 
co-learning, thanks to a congruence of objectives. However, 
this conjunction within a common dynamic does not mean 
that the respective interests in the co-learning are the same. 
As mentioned here above, the created knowledge may be 
mobilized in distinct ways by the different participants. This 
is visualized in Fig. 2, which stresses the distinct forces at 
play in the so-called “learner type” and “teacher type” of 
co-learning (partners being considered to pertain to the one 
or the other type according to their personal attitude or insti-
tutional interest, whether NGO, administration, university, 
or research center). These distinct forces may mirror the dis-
tinction made within transdisciplinary research frameworks 
between the societal and the scientific practices (Lang et al. 
2012). If both meet in a joint process of knowledge produc-
tion, the value of that knowledge is judged in different terms 

by the two parties i.e., in terms of usefulness for the societal 
practitioner and of relevance for the scientific one. Consider-
ing the notion of “integrated management of health risks”, 
the learners will be interested in how those frameworks and 
the co-analysis of their professional experience will inform 
their future practice, how this “integration” can practically 
tell them how to better manage complex health challenges 
and show them what they may have to change in their work-
ing environment or habits to allow this “integration” to hap-
pen. From the teachers’ side, more attention will be paid 
to the improved relevance or polyvalence, hence generality, 
of the frameworks ensuing from those analyses. Obviously, 
those are the two sides of a same coin, i.e., complementary 
perspectives validating a newly acquired understanding of 
“integrated management of health risks”.

The feedback from the partners clearly reflects this 
dimension of transdisciplinary research, both in the strengths 
and challenges encountered. Despite the discomfort created 
by an approach that deviates from habits, the link with field 
actors as well as the flexibility of the approach was greatly 
appreciated. The construction of a project topic by a pair of 
learners creates difficulties in terms of organization, alloca-
tion of human and financial resources, and the integration 
into pre-established operating processes. The partners, aware 
of these challenges, still confirm the interest of the knowl-
edge created with the learners and appreciate the investments 
in this collaborative project. Thus, these fieldworks, going 
beyond the temporary hosting, must be part of a long-term 
partnership respecting the time of co-construction. In an idea 
of continuous adaptation, these challenges however signal a 
need for the program to evolve, particularly in terms of the 
provision of resources and standardization of the process of 
setting up the internship, to introduce a degree of predict-
ability for the partners. Although the internship is an oppor-
tunity to put learners to the test, especially in the collabora-
tive, intercultural, and adaptation dimensions highlighted 
by certain partners, work must be carried out so that these 
tests are realized under sufficiently controlled conditions to 
function as a “sandbox” for these future professionals. This 
means that each fieldwork appears as jointly established live 
experiments in which the principles developed in the pro-
gram to operationalize an “integrated management of health 
risks” are tested to inform the subsequent evolution of the 
program.

The expression “integrated risk management”, initially 
used to translate the OH concept into practical terms (Zins-
stag et al. 2015), was first seen as summarizing the main ori-
entations of training while leaving an opening for flexibility 
in the development of the program. However, the formula-
tion of the program focused on the notion of “integration”. 
Therefore, the reflection on the conception of the master's 
program focused on the necessary interdisciplinarity in its 
management, without further formalizing the expectations 
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raised by the term “management”. This entails that the 
practical modalities of management itself, although present 
through the contents of all the courses, have not been clearly 
formalized in the educational structure. The end result is that 
learners do not feel adequately supported in the comprehen-
sion and further application of “integrated management” in 
their future professional activities. This need to explore the 
“management” aspect of the founding concept of the pro-
gram is now leading to new interdisciplinary collaborations 
and to a re-structuration of the way the current teachers are 
mobilizing their expertise to address OH operationalization.

In reality, the OH concept still remains largely to be 
explored. The very nature of the concept means that many 
distinct applications can be deduced from it. Therefore, 
this framework of “integrated management of health risks” 
appears as the object to be co-constructed through the 
program, the educational process of which is essentially 
oriented on the stimulation of interdisciplinarity and par-
ticipation. This interdisciplinarity, within a reflective prac-
tice, must then lead the graduates to develop strategies that 
are adapted to their professional framework. If the impact 
observed through the career development of the first gradu-
ates illustrates the usefulness of the approach, the ambition 
of the program is to aggregate the elements co-constructed 
over the years of execution of the master and formalize them 
gradually in its educational journey.

Interest of the model

We do not claim that a transdisciplinary research has been 
fully achieved through the present teaching program. Rather, 
the features presented here point to an incipient transdisci-
plinary research process. The interest of this observation is 
twofold.

First, as the program has taken such a format in an undi-
rected manner, its promoters and partners may take advan-
tage of getting collectively aware of the process that has 
been engaged to pursue it purposively. By doing so, the 
program may benefit from being further structured along 
frameworks initially built for transdisciplinary research and 
also draw inspiration from these frameworks for its evalua-
tion. Facing the high costs of achieving transdisciplinarity 
(staff, time, coordination), Balsiger (2015) proposes to dif-
ferentiate between four categories of transdisciplinarity to 
allow for a progressive effort towards its fulfillment. Here, 
cases are differentiated according to their degree of integra-
tion and collaboration in a two-by-two matrix. These cat-
egories can be mobilized to guide the future pathway to be 
followed by the present training program. Indeed, starting 
from a shallow integration and relatively narrow collabo-
ration, the program can be thought as having started from 
the category of “soft transdisciplinarity” (corresponding to 
the first period of interviews) (Balsiger 2015). Over time, 

through students’ fieldwork and courses, the integration got 
deeper, moving the program towards the category of “reflex-
ive transdisciplinarity” where it remains to be evaluated as 
the program is presently running. The widening of the col-
laboration spectrum around the program, both in terms of 
diversity of actors and depth of inclusion, would let it move, 
in the future, towards a “hard transdisciplinarity”, or at least 
a harder one.

A second interest of the proposal is that it blurs the 
boundary between research and pedagogic design i.e., 
between the research and teaching activities of academic 
staff. Yet, this distinction between these activities and the 
pressure of academic staff to publish research work appear as 
important barriers to their involvement in teaching (Henkel 
2004) and to transdisciplinarity in general (McClam and Flo-
res-Scott 2012). The blurring of this demarcation would also 
contribute to strengthening the links between science and 
society, accepting that universities don’t hold ready-to-teach 
solutions or even approaches to complex issues and showing 
that mutual learning is a great deal of what the modern world 
needs. This mutual learning between science and society, 
which comes as the ultimate goal of transdisciplinarity (Jahn 
et al. 2012), appears as a summarizing expression, translat-
ing into one realm both research and teaching activities.

Conclusion

This case study proposes an analysis of a OH-inspired pro-
gram in a context marked by often-reported constraints of 
discipline segmentation in universities, dominance of disci-
plinary transmissive teaching practices, lack of connection of 
researchers to field actors, and an overall uncertainty about 
the needs to cover through the program. From the perspec-
tive of the different participants (learners, teachers, partners, 
designers), it derives a visual representation of key elements 
of the setting up, dynamics and continuous improvement of 
the program. As such these observations and interpretations 
should present a direct usefulness for different university 
actors interested in the creation of such interdisciplinary and 
participatory programs in siloed contexts.

On a more general ground, the proposed analysis embeds 
the OH concept within the practice of sustainability science 
to pinpoint commonalities and claim gains that would be 
achievable by bridging those epistemic communities. It 
also highlights the intricacy between teaching and research 
for teacher-researchers who are committed to contributing 
to knowledge integration, which is a common ground for 
OH and sustainability practitioners. The interpretation of 
the teaching program as corresponding to an effort of trans-
disciplinary research backs both assertions up. Indeed, the 
founding call of sustainability science to re-think our mode 
of knowledge production and use finds here an echo in the 



79Sustainability Science (2022) 17:65–80	

1 3

experienced need to re-think the way we teach that knowl-
edge. As the transdisciplinary practice may be seen as blur-
ring the demarcation between knowledge contributions from 
scientific and societal practice to produce solutions to com-
plex sustainability issues, the present experience of starting 
a master program that tackles complex health problems has 
compelled its promoters to blur the demarcation between 
teaching and research, and between teaching and learning. 
As in transdisciplinary research, this evolutive teaching 
acknowledges the mutual benefits to reap from collabora-
tion between diverse sets of knowledge holders, for the sake 
of improving the societal relevance of the academic activity.
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