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Abstract
Background: Current dimensions of the primary health care research (PHC) context, including the need for contextualized research methods to address complex questions, and the co-creation of knowledge through partnerships
with stakeholders – require PHC researchers to have a comprehensive set of skills for engaging effectively in high
impact research.
Main body: In 2002 we developed a unique program to respond to these needs - Transdisciplinary Understanding
and Training on Research - Primary Health Care (TUTOR-PHC). The program’s goals are to train a cadre of PHC researchers, clinicians, and decision makers in interdisciplinary research to aid them in tackling current and future challenges in
PHC and in leading collaborative interdisciplinary research teams. Seven essential educational approaches employed
by TUTOR-PHC are described, as well as the principles underlying the curriculum. This program is unique because of
its pan-Canadian nature, longevity, and the multiplicity of disciplines represented. Program evaluation results indicate:
1) overall program experiences are very positive; 2) TUTOR-PHC increases trainee interdisciplinary research understanding and activity; and 3) this training assists in developing their interdisciplinary research careers. Taken together,
the structure of the program, its content, educational approaches, and principles, represent a complex whole. This
complexity parallels that of the PHC research context – a context that requires researchers who are able to respond to
multiple challenges.
Conclusion: We present this description of ways to teach and learn the advanced complex skills necessary for successful PHC researchers with a view to supporting the potential uptake of program components in other settings.
Keywords: Teaching research skills, Education/curriculum development, Interdisciplinary research training, Primary
health care research training
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Background
Primary health care (PHC) is repeatedly recognized as
a foundational element of health systems, and is often
where the majority of health care occurs [1, 2]. Based
on international research evidence, we know that countries with a strong PHC care focus have improved population health outcomes [3]. PHC research is important
for supporting the provision of high quality PHC and
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the effective functioning of health care systems [4–6].
Recently, research priorities to address gaps in knowledge have been identified and consensus statements
about research in PHC settings (including family medicine and primary care) have been published [4, 6–12].
The knowledge gaps identified speak to the dynamic
and evolving nature of the PHC research context, and
include a broad spectrum of areas of inquiry, for example, the “basic science” of primary care [7] and the role
and impact of health information technology [4, 8]. These
gaps also focus on the increased complexity of the care
of patients in PHC [13–15] and need for new research
methods to address this complexity [16]. To achieve
maximum research impact there is a fundamental shift
occurring toward the co-creation of knowledge through
partnerships among researchers and other stakeholders,
including patients and their communities, clinicians, and
policy makers [4, 6, 16, 17]. This “knowledge production” approach differs from the more traditional role of
academic researchers in knowledge translation [17]. Early
career researchers have recently issued a call to action,
reflecting on their experiences during the COVID-19
pandemic, articulating the need to focus on the themes
of health equity, the modernization of communication
strategies to combat mis- and dis-information, and support for innovations such as virtual communities of practice in future research [18].
The perspectives of multiple primary health care disciplines need to be brought to bear to address these gaps.
This includes researchers working in interdisciplinary
teams, and with multiple stakeholders [9, 16, 19, 20].
Therefore, PHC researchers need to have a complex and
comprehensive set of skills for engaging effectively in high
impact research. These individuals need to be able to span
the boundaries of the academic world and those of the
broader health care system, and be prepared to work in
interdisciplinary teams in non-academic settings [21–23].
Despite this, training of PHC researchers still occurs in
the silos of their own discipline, with few opportunities
for individuals from different PHC disciplines to come
together.
A unique, well-established training program for
research in PHC exists which builds capacity to address
these needs - Transdisciplinary Understanding and
Training on Research – Primary Health Care (TUTORPHC) [24, 25]. The program’s goals are to train a cadre
of PHC researchers, clinicians, and decision makers in
interdisciplinary research to aid them in tackling current and future challenges in PHC and lead collaborative
interdisciplinary research teams. The program targets
three groups: 1) early career researchers (e.g. PhD trainees and Post-Doctoral Fellows) from different PHC disciplines; 2) mid-career clinicians; and 3) decision makers at
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various career stages. The program is unique because its
trainees and mentors come from across Canada and from
a multiplicity of disciplines [26].
Having reached a milestone of 189 graduates (23 of
whom are international trainees and 166 Canadian), and
15 years of delivering the TUTOR-PHC program, in this
paper we describe ways to teach and learn the advanced
complex skills necessary for successful PHC researchers,
with a view to supporting the potential uptake of program components in other settings. This paper therefore
provides an overview of TUTOR-PHC, describes the
concepts and principles underlying the program, includes
examples of curriculum components related to these
concepts and principles, and presents a summary of the
program evaluation findings. Finally, we discuss the need
for such programs.
Program structure and overview

The focus of the TUTOR-PHC program is on learning
how to conduct and meaningfully apply interdisciplinary
research that engages patients, communities, practitioners and policy-makers. TUTOR-PHC brings together
trainees and mentors from different PHC-oriented disciplines in a year-long training program. Fourteen trainees
participate each year; these trainees are divided into two
equal groups for the purposes of the program. Program
mentors include a group of academic faculty members,
policy-makers, and patient partners. Mentors develop
and deliver the curriculum content, which includes an inperson Symposium held over 4 days, followed by on-line
activities that include workshops about research topics,
peer feedback on the trainee’s research project, and the
trainees working as an interdisciplinary team to develop
a mock-grant proposal. The total time is approximately
equivalent to a year-long (2 semester) graduate course.
Development and implementation of educational
approaches and curriculum components

In developing the TUTOR-PHC curriculum, we wrestled with the necessary content (the “what” of research)
such as mixed-methods designs and the measurement of
outcomes. It became clear that the process (the “how” of
research) such as working with different disciplines and
engaging with patients and policy-makers was equally
important. Parallel to this insight was the realization
that the teaching and learning had to be experiential in
order for the trainees to fully integrate the skills they
were learning. Therefore, we apply a set of seven educational approaches guided by evidence from the literature:
developing research skills [27]; acquiring explicit knowledge [28]; absorbing tacit knowledge [28, 29]; co-creating learning collaboratively [28]; integrating knowledge
through critical reflection [30, 31]; creating a community
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Tacit Knowledge is defined as “informal (as in ‘knowing the ropes’) and is difficult to codify and transfer
between individuals” [28]. Tacit Knowledge has three elements: “[a] inextricably woven with… experiences and
situational contexts; [b] dependent for its meaning on
interpretation… by individuals in a particular context;
[and c] the person… needs to have some prior knowledge
and experience… for the new knowledge to make sense”
[28, 29]. Imparting tacit knowledge is a key challenge for
educators. Recognizing and absorbing it is also a challenge for trainees. TUTOR-PHC provides opportunities
for mentors and trainees to share their experiences in an
atmosphere of conversational exchange, which appear to
be informal but are actually highly scripted with mentors
prepared to offer key messages. For example, through
exercises to expose trainees to real-life situations in context during either role-playing or presenting their own
experiences, they learn to present and listen to others’

of scholars; and educating for capability [32]. The intersection of these approaches with the seven curriculum
components of the TUTOR-PHC program is illustrated
in Table 1.
For developing Research Skills, the curriculum moves
trainees from low levels of autonomy (Level 1 = closed
inquiry and high degree of structure) through to high levels (Level V = open inquiry with self-determined guidelines) [27]. Lectures provide a high degree of structure
while one-on-one or group discussions encourage open
inquiry and self-directed experiences.
Explicit Knowledge is: “formal (mathematical equations, scientific papers…); can be expressed in symbols
(codified); and is therefore easy to communicate, transfer
and measure” [28]. Acquiring explicit knowledge occurs
through structured learning from interactive lectures on:
the history of definitions of PHC; mixed methods; and
interdisciplinary concepts in the literature.

Table 1 Seven curriculum components and their educational approaches
Education Content- the ‘What’
Curriculum Components

1) What is Primary Health Care
2) Research Methodologies
3) Knowledge Translation
4a) Interdisciplinary Collaborative
Team Development Workshop
4b) Interdisciplinary Collaborative
Team Development Discussion
5a) Interdisciplinary Grant Proposal
Writing Workshop
5b) Interdisciplinary Grant Proposal
Writing Discussion
6. Policy-Maker Engagement
7. Patient Engagement

Education Processes – the ‘How’

Research Skills Explicit
Tacit
Collaborative
Developmenta Knowledgeb Knowledgec Co-created
Learningd
✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓
✓

✓

✓ means the Component is addressed using the particular approach

Critical
Community Educate for
Reflectione of Scholarsf C
 apabilityg

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

a
Research Skill Development framework is an aid for educators developing a curriculum to take students from low levels of student autonomy (Level 1 = closed
inquiry and high degree of structure) to high levels (Level V = open inquiry with self-determined guidelines) [27]. TUTOR-PHC provides opportunities culminating in
Component 4b & 5b which provide Level V training
b

Explicit knowledge is: “formal (mathematical equations, scientific papers and train timetables); can be expressed in symbols (codified); and is therefore easy to
communicate, transfer and measure” [28]. See also Nutley et al. [29]

c
Tacit Knowledge is “informal (as in ‘knowing the ropes’) and is difficult to codify and transfer between individuals”. It has three inherent properties: “inextricably
woven with … experiences and situational contexts; dependent for its meaning on interpretation… by individuals in a particular context; the person… needs to have
some prior knowledge and experience… for the new knowledge to make sense” [28]
d
Collaborative Co-creative Learning is a “social process involving the active construction of new knowledge and understandings through group interaction and peer
discussion” [28]
e
Critical reflection, advocated by Schon [30] and Mezirow [31] for “workplace learning” on “ill-defined and messy problems” in the real world, permits an opening of
“meaning perspectives” allowing more integrative learning i.e., learning to put the new knowledge into the practice of research [33]. See also McWilliam [34]; Taylor &
Hamdy [35]
f

Community of Scholars means that TUTOR-PHC is explicit in its goal to create a community of PHC researchers which will be an ongoing resource for all trainee
graduates. Components 4b and 5b enhance the community-building

g

Educate for Capability means to provide appropriate learning for complex contexts, i.e., “for its applicability to problems in the work environment… (in the form of )
transferable problem-solving strategies” [28, 32]
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experiences. These exercises which enhance tacit learning are key.
Co-creative Learning Collaboratively is a “social process involving the active construction of new knowledge
and understandings through group interaction and peer
discussion” [28]. Mentors facilitate constructive group
process so that each small discussion group of trainees
can co-create an interdisciplinary research proposal. This
difficult work is guided by a goal-oriented framework in
which mentors keep in mind expectations for each step,
observe, and reflect back to trainees, how the group is
navigating the process.
Critical Reflection, advocated by Schon [30] and Mezirow [31] for “workplace learning” on “ill-defined and
messy problems” in the real world, permits an opening of
“meaning perspectives” allowing more integrative learning; that is learning to put the new knowledge into the
practice of research [33, 34] Facilitating critical reflection occurs during group discussions and written exercises completed independently by each trainee; the goal
is to integrate the learnings and create a readiness in the
trainee for real-world experiences.
We set an explicit goal to create a Community of Scholars (early researchers) which will be an ongoing resource
for all trainee graduates. The development of this community is fostered through an exercise where each trainee
describes their disciplinary perspective and what their
discipline brings to the research process. Thus, the trainee
group understands the scholarly role of each member, setting the stage for future collaborative activities. Creating
a community of scholars also requires an ongoing commitment of time and resources for two purposes: ongoing
mentoring over years; and, follow-up alumnae gatherings
and symposia both formal and informal.
Educating for Capability refers to handling “problems
in the work environment… (using) transferable problem-solving strategies” [28, 32]. The task of the mentors
is to imagine and describe real-world contexts and give
the trainees enough information about the roles of the
various players for them to assume a role and practice it.
Work in developing scenarios requires vast experience on
the part of the mentors, taken from their own research
careers and necessitates as much work as developing
a traditional curriculum. The principles of developing
these scenarios will be presented next.
The principles for the curriculum are: include a realworld context; be task oriented; provide opportunity
for the trainee both to reveal his or her own experience
(self-knowledge) and to listen to experiences of others;
encourage a collaborative process leading to co-creation
of knowledge [36, 37]; allow for tacit exchanges; and foster self-reflection.
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Examples of TUTOR‑PHC curriculum components
that exemplify the curricular principles and educational
approaches
Example 1: interdisciplinary research teams

This key part of the TUTOR-PHC curriculum is multifaceted and illustrates many of the principles above.
This example maps to curriculum components 4a, 4b
and 5a, 5b illustrated in Table 1. A didactic lecture on
the concepts of interdisciplinary care and research
from the literature begins the process. Next, each mentor describes his or her own discipline (e.g. nursing,
psychology, family medicine) with a small group of
trainees who are provided with three questions to ask
mentors: one about their role on an interdisciplinary
research team; second about the unique features their
discipline brings to the interdisciplinary research; and
third about their definition of their discipline and its
relevance to PHC research. This exercise accentuates
real-world diversity within and between disciplines. In
this part of the exercise, trainees listen and learn about
their own discipline and other disciplines.
In the next part of the exercise, trainees come
together in their small discussion groups and are
asked to define and take on the mantle of their discipline, while at the same time noting similarities and
differences across disciplines. The trainees listen and
practice responding to their peers’ descriptions with
comments from their own discipline’s perspective.
This exercise is difficult perhaps because the trainees
have been trained in single discipline graduate programs such as epidemiology or psychology and have
rarely been exposed to teamwork with different disciplines. Another exercise that requires a great deal of
preparation is the task of an interdisciplinary group
of trainees co-writing a grant application together,
guided by two mentors. This process takes 4 h of faceto-face time during the Symposium and seven to nine
weeks of on-line work. Each trainee takes responsibility for leading the writing and on-line discussion for 1
week as the proposal is being developed. Two essential
structures are: 1) the fictional call for proposals; and 2)
the table of contents of the sections of the grant proposal that must be written on-line, each section led by
one trainee and given a week to complete. Facilitation
of the group discussion process is rigorously guided
using the mentors’ tacit knowledge and examples.
This complex series of sessions on interdisciplinary
team development illustrates how to educate for capability through strong facilitation using real-world exercises and rigorous structures such as a grant proposal
call and a facilitation guide for mentors.
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Example 2: patient/community engagement & policy‑maker
engagement

Preparing early-career PHC researchers to develop
research relationships with multiple stakeholder groups
is important. As the TUTOR curriculum evolved, a
component on engaging with policy-makers was added
in 2010. Another addition (initiated in 2017) focuses on
engaging with patients/community. Examples of these
additions are described below; they map to curriculum
components 6 and 7 listed in Table 1.
The policy-maker session is divided into two components. First is a question-and-answer panel session
between researchers and policy-makers (e.g. Director of a
Regional Health Authority) designed to allow the trainees
to understand a policy-maker’s world, e.g. their motivations, the demands upon them, how they interact with
researchers. This interaction builds trainees’ capacity
to effectively engage and develop relationships with the
policy-makers. The second half of the session involves
the trainees each developing and practicing delivering a
45-second “elevator pitch” about their research project
for a policy-maker.
The patient/community engagement session (co-created and presented with TUTOR’s patient partners) is
divided into three components. First are didactic presentations describing approaches to patient and community engagement in research. Second, mentors present
to trainees, posters of their own work illustrating patient
and community engagement in research. Trainees learn
how this type of research can occur in practice, thus
gaining explicit knowledge. Mentors share their tacit
knowledge by discussing their experiences of addressing real-world research challenges – “the story behind
the poster”. Third is a facilitated small group discussion
and an exercise where the trainees interact with patients/
community members who are engaged in research.
Many of the trainees will have had little to no experience with patient and community engagement in
research. The aforementioned exercise prompts the trainees to actively consider how they could integrate patient/
community engagement into their own work. Small
group discussion ensues during which trainees and the
patient/community member leaders share experiences.
Trainees often raise potential challenges, and patient/
community members offer solutions based on their
knowledge and expertise.
This sequence of sessions, held at the end of the on-site
component of the curriculum enable trainees to integrate
their learnings and to apply them in their own context [32].
TUTOR‑PHC program evaluation summary TUTORPHC has a multi-faceted approach to evaluating the
program’s impact, including assessments of trainee
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experiences and interdisciplinary research activities, and
research productivity over time. Since these are program
evaluation activities, they are considered exempt from
human ethics review in accordance with Article 2.5 of
the Tri-Council Policy Statement: Ethical Conduct for
Research Involving Humans [38].
Taken together, evaluation results indicate that TUTORPHC is achieving its goals. The results of an evaluation
questionnaire administered at the end of the program
year demonstrate that trainees’ overall program experiences are very positive (mean 3.51, scale 1- poor to 4
-excellent). The vast majority (95%) believed that the
TUTOR-PHC program provided appropriate benefit for
the time the trainee devoted to the program. In response
to yes/no questions regarding the role of TUTOR-PHC
in increasing trainee understanding of interdisciplinary research, all respondents indicated yes (100%);
88% responded in the affirmative that the program had
increased their interdisciplinary research activity. The
vast majority of trainees viewed the TUTOR-PHC program as assisting in the development of their careers
with respect to interdisciplinary research to date (81%)
and in the future (100%). Despite the questionnaire being
administered at an early stage (at the end of the program
year) almost a quarter of trainees (23%) had forged new
collaborations with researchers from different disciplinary backgrounds, and a more than a third (35%) had
developed collaborations with other TUTOR-PHC trainees, supervisors, or mentors. Over time, these relationships continue to grow, resulting in joint authorship on
publications, collaborations on successful grant proposals, and trainees becoming mentors in TUTOR-PHC
[24–26]. TUTOR-PHC trainees are highly productive
researchers and leaders in PHC [24–26, 39] and have
described the impact of the program from their own perspectives [40, 41].
Reflections on the TUTOR‑PHC program and lessons
learned The current PHC research context requires that
researchers have a complex set of skills and competencies
preparing them to engage effectively in research. There
is both an emphasis on interdisciplinary research and a
recognition of its growing importance [23, 42–44], yet
there is more to do to support interdisciplinary research
capacity building [23, 43, 45, 46]. Competencies such as
interdisciplinary work, collaboration, and networking
are important for health services researchers, [23] yet
graduate education is usually focused on developing an
individual’s expertise and professional identity within
a particular discipline. There are few opportunities for
PHC researchers to come together to develop the skills
and competencies needed to conduct interdisciplinary
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research and to engage stakeholders. This poses a problem for early-career researchers who want to engage, and
for their supervisors/mentors who would like to prepare
them for this work.
TUTOR-PHC has responded to this challenge by developing and implementing a training program which is
designed to help trainees learn the complex skills necessary to be successful interdisciplinary PHC researchers. While all of the components of TUTOR-PHC are
important, we focused on two examples - interdisciplinary teams and engagement with patients, communities, and policy makers - to highlight how the educational
approaches and principles are operationalized in the
program. It is the synergistic nature of all the approaches
coming together in a multi-faceted whole, underpinned
by the program principles that allow the full impact of
TUTOR-PHC to be realized.
TUTOR-PHC is structured such that there are multiple
methods of content delivery (e.g. didactic, small group,
experiential), multiple platforms for learning (e.g. in-person, on-line), exposure to multiple teachers/mentors, and
multiple areas of learning (e.g. interdisciplinary teamwork, research methodology). Taken together, the structure of the program, content, educational approaches,
and principles, represent a complex whole. This complexity parallels that of the PHC research context – a context
that requires researchers who are able to respond to its
challenges.
There are two lessons learned during the 15 years of the
program that requiring emphasis. First, the TUTORPHC program demonstrates how to educate for collaborative skills and success. The program gives trainees skills
that they would not have encountered otherwise in their
training, allowing them to become effective, high impact
interdisciplinary PHC researchers. Second, importance is
placed on the program being able to respond to emerging
needs in the PHC research context. Periodically examining this context has inspired TUTOR-PHC mentors
to revise the curriculum to include components such as
engaging new partners in research; representing an evolution of the program.

Conclusion
The experience of TUTOR-PHC sets trainees on a path
to success in their interdisciplinary research. The program has responded to the evolving nature of the PHC
context and research training needs. Interdisciplinary
research yields answers to questions in PHC that we
would not otherwise find; TUTOR-PHC fulfills the need
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to train researchers to work in this milieu. We present
this description of ways to teach and learn the advanced
complex skills necessary for successful PHC researchers
with a view to supporting the potential uptake of program components in other settings.
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