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Abstract

A research paradigm, or set of common beliefs about research, should be a key facet of any research project. However, despite its
importance, there is a paucity of general understanding in the medical sciences education community regarding what a research
paradigm consists of and how to best construct one. With the move within medical sciences education towards greater method-
ological rigor, it is now more important than ever for all educators to understand simply how to better approach their research via
paradigms. In this monograph, a simplified approach to selecting an appropriate research paradigm is outlined. Suggestions are
based on broad literature, medical education sources, and the author’s own experiences in solidifying and communicating their
research paradigms. By assisting in detailing the philosophical underpinnings of individuals research approaches, this guide aims
to help all researchers improve the rigor of their projects and improve upon overall understanding in research communication.
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Introduction

There has been a recent movement within medical education
towards greater methodological rigor [1, 2]. Many scholars
argue that in order to achieve “academic legitimacy” [3]
strong theoretical frameworks [4, 5] engaging in discussion
concerning the nature of knowledge within a piece of work are
required [6]. Put simply, clear research principles assist others
in understanding your research.

The nature of knowledge within a piece of work is detailed
and explored within a research project’s paradigm. A research
paradigm may be defined as “the set of common beliefs and
agreements shared between scientists about how problems
should be understood and addressed” [7]. A paradigm is an
assumption about how things work, sometimes illustrated as a
“worldview” involving “shared understandings of reality” [8,
9]. Detailing one’s research paradigm is essential, as para-
digms “guide how problems are solved” [10], and directly
influence an author’s choice of methods. All researchers make
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assumptions about the state of the world before undertaking
research. Regardless of whether that research is quantitative or
qualitative, these assumptions are important as they impact
upon the interpretation of a study’s results. Mitroff and
Bonoma summarize this position and put forth “the power of
an experiment is only as strong as the clarity of the basic
assumptions which underlie it. Such assumptions not only
underlie laboratory experimentation but social... research as
well” [11]. Paradigms also assist in setting ground rules for the
application of theory when observing phenomena. Such
ground rules “set the scene” for research, providing informa-
tion as to how best evaluate new concepts [7].

Medicine and, as a consequence, health professions educa-
tion, has traditionally been conducted from a positivist or post-
positivist paradigm, detailed later in this paper, both of which
maintain a universal truth exists, as, “in medicine, the empha-
sis on... body parts, conditions and treatments assumes that
these are universally constant replicable facts” [12]. Given the
dominance of this belief, there has been a relative dearth of
literature within medical sciences education explicitly detail-
ing paradigmatic assumptions. This is changing, with an in-
creasingly widespread recognition of the important role as-
sumptions play in result interpretation and in setting ground
rules, both in research and in classrooms [13, 14]. As such,
explicitly acknowledging one’s paradigm is becoming an ex-
pected element of medical science education research.
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In order to detail your work’s paradigm, it is important to
consider what a paradigm consists of. The paradigm of a piece
of work is constructed of several “building blocks,” detailed in
Fig. 1. The first set of these building blocks (axiology, ontol-
ogy, epistemology, methodology) are composed of philosoph-
ical assumptions that “direct thinking and action” such as
selecting one’s methods [16].

Axiology, the first “brick” in the construction of a project’s
paradigm involves the study of value and ethics [17]. Once an
area of value to study has been identified, and research ethics
considered, ontology, which questions “the nature of reality”
[3] must be contemplated. Once you possess a firm philosoph-
ical understanding of your study area’s reality, the nature of
knowledge within that reality needs determining—this is
known as the epistemology of a piece of work.

Frank discussion of a work’s ontology and epistemology
allows an appropriate methodological approach to be selected
and reduces the ambiguity surrounding result interpretation
[18]. Without such regulation “even carefully collected results
can be misleading” as the “underlying context of assump-
tions” is unclear [19]. This monograph will detail a series of
considerations, forming a how-to guide, for selecting an ap-
propriate paradigm for your medical sciences education
research.

Select your Research Paradigm Before You
Begin Researching

Given that paradigms inform the design of, and fundamentally
underpin, both quantitative and qualitative research, it is im-
portant to select your paradigm before you begin researching.
Teherani et al. emphasize the need for this nicely: “alignment
between the belief system underpinning the research ap-
proach, the research question, and the research approach itself
is a prerequisite for rigorous. .. research” [20]. Such alignment
can only be assured prospectively.

One frequently cited argument for not considering the re-
search paradigm of a piece of work is the time-consuming
nature of this process. Admittedly, selecting a research
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paradigm does (and should if done well) take time. Ensure
you factor this consideration into your plans when drafting a
timeline for your research project. It is difficult to provide
guidance on how much time one should spend selecting a
research paradigm as, depending upon the project in question
and research team, this may vary. We recommend threading
consideration of your research paradigm into the “design”
phase of your research. Using the present work will also con-
tribute to reducing the time-consuming aspect of this work; for
many novices, approaching the language and process of par-
adigms can prove daunting and take time. However, this work
is designed to ease that process.

Try Thinking About Research Paradigms
Using the Metaphor of a Glass Box

Research paradigms can seem overwhelming—indeed, even
experienced academics may struggle to distinguish between
the various building blocks constituting a paradigm. Thinking
of one’s research paradigm using the metaphor of a glass box,
as described by Varpio [21], may assist in better visualizing
and understanding the constituent elements of a paradigm.
Using this metaphor, your paradigm is the glass box in which
you stand, framing how you see the outside world. One’s
beliefs regarding the ontology and epistemology of knowl-
edge color the glass box in different ways, lending different
lights to the same situation for different individuals. Given
this, you may research a topic using a different approach to
your colleague within the same area.

Think About your Reason for Carrying Out
the Research

This may seem like an obvious consideration, but it is an area
that is often not consciously reflected upon within medical
science education research. What is your motivation to study
this topic? Have you been practically, academically, or polit-
ically motivated? In other words, is it something you have
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Fig. 1 The building blocks forming a piece of work’s research paradigm and how they interrelate. Image is an adapted version of Grix’s paradigmatic
building blocks [15]. Image adapted by authors to include axiology as an important block not originally detailed
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noticed in your day to day work that requires further study; are
you simply passionate to know more; or is there a political
“hot topic” you or others are interested in researching?

Building upon your initial thoughts regarding your motiva-
tion, try to reflect more deeply regarding what you are really
trying to achieve. Chilisa compares different paradigmatic
reasons for doing research, as can be seen in Table 1 [23].
Thinking of your own reason for doing research and compar-
ing this with Chilisa’s reasons should begin to cast light on
which paradigm may be an appropriate choice for your
research.

Consider your Axiological Approach

The next step in the consideration of an appropriate paradigm
for your research is reflecting upon your axiological approach.
Traditionally, Guba and Lincoln describe a paradigm as in-
volving three building blocks: ontology, epistemology, and
methodology [24]. However, there has been a move towards
including axiology as a fourth defining characteristic of a par-
adigm [25]. Axiology involves ethical considerations and
“asks what ought to be” within a field of research [26]. It is
an important starting point for any proposed research, as it
considers what would be of value to research and how to go
about conducting ethical research within that area [27]. Given
this, we modified Grix’s paradigmatic building blocks [15] to
include axiology as a key early consideration in paradigm
selection (Fig. 1).

Considering your axiological approach is best done in a
designated reflective space with all members of your research
team during the planning phase of a research proposal.
Building on considering your purpose in doing research, you
must consider the personal values informing your proposal.
Ask yourself the following:

*  Why is this research worth my time and attention?

*  What motivates me? Am I driven by imperatives (e.g.
funding, social justice)?

e Or, do I believe education to be inherently valuable, pro-
viding justification for any research that informs educa-
tional practice? [28]

Once the values underpinning your inquiry are clear and

it is evident your research is justified, potential ethical is-
sues should also be considered. For example, if your

Table 1

axiological reflection reveals you are being driven by an
external motivator, it may be appropriate to disclose this
within your research design. Most journals mandate inclu-
sion of detail regarding any funding underpinning your
research and any conflicts of interest (which could include
sources of personal funding). Kirkman et al. include a de-
tailed “competing interests” statement in their systematic
review evaluating the outcomes of recent patient safety
interventions for junior doctors and medical students
[29]. Particularly relevant are two author’s affiliations with
the General Medical Council (GMC), the UK’s regulatory
body for physicians, and consultancy work several authors
had undertaken previously on the topic of patient safety for
a variety of institutions. These institutional affiliations
could color the author’s perspectives and interpretations
in tacit ways, in line with institutional values. As such,
considering any such competing interests or associations
within your team’s axiological reflection is the key.

Reflect upon your Ontological Assumptions

We all hold ontological assumptions, even if we do not explic-
itly consider or detail them. Reflecting upon them allows you
to choose a paradigm in keeping with your beliefs regarding
the nature of reality [3]. Reality refers to the social world in
which you wish to conduct your research [22].

Different paradigms adopt different approaches to defining
the nature of reality. There are many paradigms research may
operate within, with some scholars even attempting to define
new, albeit contested, paradigms within the social sciences in
recent years [30]. Given this, detailing the ontology of every
available paradigm is beyond the scope of this article. Instead,
we will focus upon the four paradigms most commonly used
within general medical education [3]: positivism, post-positiv-
ism, constructivism/interpretivism, and critical theory.

To assess your ontological assumptions, ask yourself this:
do you believe there is “one verifiable reality,” or that “multi-
ple socially constructed realities” exist? [21, 31] The former
stance is sometimes referred to as a “realist” ontological posi-
tion, with the latter stance known as “anti-realism” or “rela-
tivism” [32]. Broadly speaking, the four paradigms most com-
monly used within medical education fall into either of these
two categories, but there are differences in how they frame
their position, detailed in Table 2.

Adapted from Chilisa’s comparison of paradigmatic reasons for doing research [22]

Paradigm Positivist and post-positivist

Constructivist

Critical theory

Reason for doing the To discover laws that are generalizable and
research govern the universe

To understand and describe
human nature

To destroy myths and empower people to
change society radically
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Table2  Ontological assumptions of positivism, post-positivism, constructivism/interpretivism, and critical theory [30, 33-39]

Paradigm Positivist Post-positivist Constructivist/interpretivist Critical theory

Ontological There is a single, objective  There is a single, objective reality. There are multiple subjective There are multiple subjective

assumptions reality that can be However, scientific
observed through
science.

imperfectly.

observations involve error so
reality can only be known

realities, each of which is
socially constructed by and
between individuals.

realities influenced by power
relations in society. Reality is
shaped by social, political,
cultural, economic, ethnic, and
gender values.

Reflect upon your Epistemological
Assumptions

Once you are aware of your assumptions regarding the nature
of reality, reflecting upon your epistemological assumptions
regarding the nature of knowledge is necessary. When consid-
ering your research epistemology, it may be useful to reflect
upon “what counts as knowledge within the world” [40].
Epistemology seeks to answer two questions—one, what is
knowledge, and two, how is knowledge acquired? [41].

Again, the epistemological approaches of positivism, post-
positivism, constructivism, and critical theory differ. These are
outlined within Table 3.

Become Familiar with Different Types
of Paradigm to Evaluate Where You and Your
Work Fit

Above, we have focused on positivism, post-positivism, con-
structivism, and critical theory as four common paradigms in
medical education [37]. These are only a subset of paradigms
that might align with an individual’s medical education re-
search aims [42]. We recommend researchers to familiarize
themselves with as many different types of paradigms as pos-
sible, to best understand where you as a researcher, but also
your team and project fit.

Given the complexity of paradigms, rather than delving too
deeply into the nuances of philosophy associated with para-
digms, seeking simple infographics and metaphors can make
exploration more manageable. We have already introduced
some simple tables and the glass house metaphor [21], but
you may find it helpful to seek other visualizations, such as the

“research onion” [43, 44]. In brief, the “research onion”
depicts paradigmatic considerations as layers, in lieu of build-
ing blocks or glass walls.

Another helpful way to explore paradigms is to be mindful
of such in your own reviews of literature. Are authors explic-
itly discussing their paradigms? If so, do you agree? If not,
how would you categorize their paradigm based on their study
details? Zaidi and Larsen provide an excellent commentary
where they categorize papers based on research paradigms,
using their own interpretations [45]. Such an activity may
prove useful to those wishing to improve their understanding
of paradigms, in a practical fashion.

Use your Chosen Paradigm to Select
an Appropriate Methodology

How you can go about “acquiring” knowledge, so that it
aligns naturally with your paradigm, might be considered
next. For example, if an individual is a strict positivist, believ-
ing that there are single truths, and that such truths can be
measured, you would expect them to utilize stricter forms of
experimental research, with explicit hypothesis testing.
Different methodologies align best with different paradigms
[46].

Consideration of research teams’ methodologies can
also be helpful in understanding your paradigm, prior to
moving forward with research projects. Following the ex-
ample above, if your research team most often utilizes
experimental design in your projects, what might this
say about your regard for what knowledge and informa-
tion you place value in?

Table 3  Epistemological assumptions of positivism, post-positivism, constructivism/interpretivism, and critical theory [27, 34]
Paradigm Positivist Post-positivist Constructivist/ Critical theory
interpretivist
Epistemological Neutral knowledge can be Obtaining knowledge is subject to human Knowledge is Knowledge is also subjective,

assumptions obtained through the use of
reliable and valid

measurement tools. be established.

error. Therefore, human knowledge is
imperfect and only “probable” truths can

subjective and
formed at an
individual level.

but created and negotiated
between individuals and
within groups.
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Examine your Methodology in Order to Select
an Appropriate Data Gathering Technique

Too often, methodology and methods are used interchange-
ably by novice researchers, when they should be regarded as
distinct concepts [47]. Methodology is the strategy or overall
plan to acquire knowledge, and methods are the actual tech-
niques used to gather and analyze data [33].

For example, a research team interested in examining
interprofessionalism in a healthcare setting may identify most
with a constructivist paradigm, believing reality is subjective-
ly constructed by individuals. Such a team might consider
ethnography to be an appropriate methodology. But the actual
research methods they undertake might be a variety of obser-
vations with field notes, audio or video recordings, or quali-
tative interviews [48]. These methods align with the method-
ology, although eventual selection of methods may also be
highly associated with the practicality of such techniques, in
addition to paradigm considerations.

The above sections have provided an overview of the
“building blocks” of a research project’s paradigm. For ease
of reference, these building blocks are summarized for the
four main paradigms used within medical science education,
in Fig. 2 [30, 36, 49, 50].

Clearly Detail Your Paradigm and its Building
Blocks When You Write about your Research

A paradigm does no good if it only exists in the mind of the
researcher and is not clearly communicated. Clearly detail
your paradigm, for your own understanding as a researcher.
It is often helpful to describe your paradigm by answering the
questions outlined in the building blocks, as shown in Fig. 1.
But also keep in mind to make any details of your paradigm
accessible and understandable for your target audience when
disseminating your research. Depending on the scope and goals
of your research, description of your paradigm could range from
a paragraph or two in a research report designed for publication,
to a multipage subchapter of a larger report or thesis assignment.
In either case, writing about the paradigm is key for the audience
to understand the context of your research, although the level of
detail in which you communicate your paradigm may vary.
Locating accessible literature to draw upon when writing
about your paradigm can prove difficult. The field is littered
with philosophical jargon that can act as a barrier to entry into
the world of paradigms, as earlier addressed in time consider-
ation of paradigm selection. We hope this guide will assist you
in beginning to understand some of the foundational terms
within this field. If you are interested and have time, there is a
wealth of literature within the field of “Philosophy of Science”
that explicitly discusses the nature of knowledge and varying
paradigmatic stances. Some seminal texts include The

Foundations of Social Research [36], The Structure of
Scientific Revolutions [7], Bruno Latour: Hybrid thoughts in
a Hybrid world [51], and The Paradigm Dialog [52].

Several introductory textbooks and articles offer integrated
summaries of these seminal texts including, but not limited to
Kivunja and Kuyini’s “Understanding and Applying
Research Paradigms in Educational Contexts” [53];
Avramidis and Smith’s “An introduction to the major research
paradigms and their methodological implications for special
needs research” [54]; Denzin and Lincoln’s The Sage
Handbook of Qualitative Research [55]; and Philosophy of
Science: A Very Short Introduction [56].

Move from Philosophy to Practicality

For those involved in the day-to-day aspects of healthcare
teaching, many times one of the first questions that comes to
mind around the philosophical underpinnings of research is:
how can this be practically applied to my work? Beyond im-
proving rigor and understanding, as thoroughly discussed,
there are two key ways to approach the practical side of re-
search: from the before and the after.

Considering the practical problems and questions you face
as a medical sciences educator, then considering how different
paradigms could be used to approach problems in different
ways, is a practical “before” way to consider paradigms. To
elucidate the ways in which real-world problems can be
approached from a paradigm-informed perspective, we’ve in-
cluded some examples in Fig. 3. For somevarious real-world
examples, at different educational levels, we have provided
some different examples of research approaches, that would
naturally align with different paradigms.

From the “after” research perspective, praxeology is the
last -ology you may wish to reflect upon. Concerned with
the more practical recommendations that often arise from re-
search, praxeology is concerned with not just understanding
human actions, but interpreting them in meaningful ways [45].
If your research has contributed to “knowledge,” what does
this mean for your day-to-day role as a medical sciences edu-
cator? In this way, practicality can be also important after the
research process. Using the mid-level example from Fig. 2, if
you completed research from a constructivist approach, you
may have discovered that self-guided methods in virtual his-
tology labs was not leading to a conducive learning environ-
ment. This may lead to your decision to create video guides to
accompany virtual histology resources, so students have
instructor-led examples to initially guide their learning.

In addition to the above ways of practically approaching par-
adigms, researchers may also wish to contemplate the practical
paradigm of pragmatism. Pragmatism focuses on research out-
comes and, as such, does not place value on considering either
epistemology or ontology. Instead, pragmatism strives to focus
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Fig. 2 The building blocks of a research project’s paradigm within the
four main medical science education paradigms summarized. Each shape
in the figure refers to one of the four main medical science paradigms.

on what works best for understanding and solving problems
[57]. Pragmatists rely on the methods that work best in practice
to answer specific research questions, focusing most heavily on
the practicalities of the chosen approach, not just paradigmatic
alignment [58]. However, it is the view of some that pragmatism
should be viewed as more of an approach, rather than a “true”
paradigm. Consequently, the present work has not explored
pragmatism in detail as it has other common paradigms [30].

Collaborate with or Consult Experienced
Researchers Where Possible

While paradigms might seem complex and novel for many in
the medical education community, they are a key facet of
research, and certainly not new to other disciplines, such as
sociology and general education [59-61]. Given this,
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collaboration can prove fruitful and may be the final key to
success. When possible, collaborating with experienced re-
searchers, particularly those who focus upon methodology,
can be very beneficial. Experienced scholars can provide
guidance regarding the philosophical questions associated
with paradigms, while keeping in mind which methodology
and methods may be best utilized by the research team. Where
collaboration is not feasible, you may wish to contact a meth-
odologist or experienced researcher to enquire as to whether
they provide consultation services to review your research
approach.

Although immensely helpful for those wishing to develop
their research skills, collaboration with regard to paradigm
choice can generate tension, especially if researchers disagree
concerning which paradigm would be best suited for their
research. We recommend that, prior to agreeing upon any
collaborative projects, potential collaborators meet to develop
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Fig. 3 Examples of real-world educational scenarios at a macro-, mid-, and microlevel and how consideration of different paradigms could be aligned to

varying research aims and processes

a “shared agenda.” Shared agendas include a set of common
objectives, a list of available resources, research questions of
interest, and discussion as to each researcher’s personal para-
digm. Compromise may be required on the behalf of one, or
several, researchers, who may need to research within a para-
digm unfamiliar to their personal stance, but best befitting the
shared agenda of the collaborative team. For example, if you
consider yourself to be a strict pragmatist, as introduced
above, you might find extensive discussions about ontology
and reality to be an unproductive use of research time.
However, if working with a team of interpretivists, this may
be viewed as a key part of their research efforts and study
design. Through recognizing personal stances and being able
to clearly express them in a dedicated reflexive space, collab-
oration may be eased, and even enhanced.

Lastly, when writing for publication, we recommend trans-
parency as to each team member’s paradigmatic stance and
inclusion of detail regarding how reflexivity was used to nav-
igate any tensions. This monograph may be used as an

example of collaborative writing. The authors approached this
topic neutrally but have different personal paradigms. One
author (MB) is a constructivist, and the other (AD) is a prag-
matist. In the conception and construction of this work, the
authors began with reflexive discussions on their paradigmatic
assumptions, including personal views regarding the philoso-
phy of science discussed in this paper. It was determined the
shared agenda of this work was to remain as neutral as possi-
ble, while acknowledging potential assumptions each author
holds. We hope this allows for a more transparent presentation
of this monograph.

Conclusions
While initially complex, identification of a research paradigm
is an essential aspect of any rigorous research project. Further,

beyond individual projects, association of knowledge with
specific paradigms may lead to a better overall understanding
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of research within medical education, furthering the advance-
ment of the entire field.

Through this article, we have attempted to outline some
initial tips for researchers looking to improve on projects via
identification of a research paradigm. With consideration of
these tips, and more open discussions within research teams,
your research can take on new purpose and be understood
with greater depth.
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