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Abstract
Introduction Health professions education (HPE) re-
search and scholarship utilizes a range of method-
ologies, traditions, and disciplines. Many conducting
scholarship in HPE may not have had the opportu-
nity to consider the value of a well-designed but failed
scholarly project, benefitted from role-modelling of
the value of failure, nor have engaged with the com-
mon nature of failure in research and scholarship.
Methods Drawing on key concepts from philosophy of
science, this piece describes the necessity and benefit
of failure in research and scholarship, presents a tax-
onomy of failure relevant to HPE research, and applies
this taxonomy to works published in the Perspectives
on Medical Education failures/surprises series.
Results I propose three forms of failure relevant to
HPE scholarship: innovation-driven, discovery-ori-
ented, and serendipitous failure. Innovation-driven
failure was the most commonly represented type of
failure in the failures/surprises section, and discovery-
oriented the least common.
Conclusions Considering failure in research and
scholarship, four conclusions are drawn. First, fail-
ure is integral to research and scholarship—it is how
theories are refined, discoveries are made, and in-
novations are developed. Second, we must purpose-
fully engage with the opportunities that failure pro-
vide—understanding why a particular well-designed
project failed is an opportunity for further insight.
Third, we must engage publicly with failure in order
to better communicate and role model the complex-
ities of executing scholarship or innovating in HPE.
Fourth, in order to make failure truly an opportunity
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for growth, we must, as a community, humanize and
normalize failure as part of a productive scholarly
approach.
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Perhaps the history of the errors of mankind, all
things considered, is more valuable and interest-
ing than that of their discoveries. Truth is uniform,
and narrow [. . . ] But error is endlessly diversified1.
(Benjamin Franklin)

We all have our own closely-held archetypes of
a great scholar or scientist—someone who can drill
down to the core of a problem, who can harness
insight in order to solve problems in new and fan-
tastic ways, or who can tackle a phenomenon with
a ground-breaking approach. We follow the work of
our favourite scholars, attend conferences to hear new
and interesting ideas and innovations, and engage in
good conversations about the meaning of new studies,
theories, frameworks, and educational movements.
We tend to see our collective successes—the papers
published, the innovative new solutions, the imple-
mentation of new approaches. We have a carefully
crafted one-sided view of what good and successful
scholarship looks like [1].

As a scholarly community we are also aware of how
challenging it is to secure funding (success rates in
my context range from 16–47%) [2, 3], and the low
percentages of papers that see publication in a given
journal (acceptance rates for top Health Professions
Education (HPE) journals hover around 13–30%) [4].
These success rates provide the community with
a marker for comparison—if we are successful, we are

1 Benjamin Franklin: Report to the King of France on Animal
Magnetism. 1784. As reported in Firestein S. Failure: Why sci-
ence is so successful. Oxford University Press, Oxford. 2016.

The utility of failure: a taxonomy for research and scholarship 365

https://doi.org/10.1007/s40037-019-00551-6
http://crossmark.crossref.org/dialog/?doi=10.1007/s40037-019-00551-6&domain=pdf


Eye-Opener

amongst the few. If we aren’t, then we are at the very
least in good company. Those metrics are aggregate
measures of success for a heterogeneous community
of scholars, and a project may not receive funding or
be accepted for publication for a variety of reasons
[4–11]—reasons that range from how well the project
‘fits’ in the mandate of the funding agency or journal,
to issues of relevance, articulation, design, or planned
interpretation. In ‘pitching’ or describing a project we
may have failed to identify the gap in the literature
[12], failed to clearly articulate our objectives, failed to
describe a coherent theoretical or conceptual frame-
work [13, 14], failed to describe our approach to data
collection or analysis effectively, or failed to articulate
the impact of this piece of scholarship on the HPE
community. These failures in the scholarly process
are not the intended focus of this piece. Nor is the in-
tended focus on the value of failure, or clinical errors,
as an educational strategy—that body of work is well
described elsewhere [15]. Here, I would like to focus
explicitly on the well-situated, well-designed, well-
considered, and well-executed scholarly project that
fails—the ‘good study’ that simply fails to generate
the expected learning outcomes, fails to support an
assumption or theory, or generates entirely surprising
and often puzzling results. In other words, I wish to
explore these high-quality research endeavours that
have failed to generate the findings, knowledge, or
impact that were anticipated, and argue that the fail-
ure of a sound scholarly project is actually a critical
component of successful scholarship in HPE.

Failure can be defined as a lack of success, but also
as a ‘nonoccurrence of something due, required or ex-
pected’ [16]. The failure of a study, project, or line of
inquiry to generate expected findings has had a criti-
cal role in every domain of science or scholarship [1,
17, 18]. Without failure there can be no discovery,
no new theories, no new revolutions in thought [17].
Falsification of hypotheses, and theories have been
a hallmark of current scientific practices [18–20], and
these practices rest on discovering when an idea fails.
The accumulation of anomalous or unexpected find-
ings is a marker of the failure of a current way of think-
ing about a phenomenon, and Kuhn suggests that this
often marks the beginning of a paradigm shift [17].
Failure is one important component of scholarship,
and is necessary to help our thinking progress. But,
as a scientific community writ large, we have done
a poor job of communicating the frequency of failure,
the benefits of failure, and the growth that is possible
as a direct result of failure [1]. We have failed to admit
the frequency of failure necessary in scholarship to
the general public, instead choosing to promote our
carefully curated programs of work as intentionally
logical, linear, and failure-free [1]. By quietly filing
away our failures we are collectively missing out on
important null or unexpected findings and hiding or
minimizing important opportunities for learning from
our trainees, peers, and often ourselves.

Despite the difficulty in discussing or divulging fail-
ures, I would like to argue for the value and utility of
failure—specifically the purposeful and careful decon-
struction of a failed scholarly project—in research and
scholarship. In order to facilitate this conversation,
I propose a simplified taxonomy of a few different
forms of failure possible in research and scholarship.

As a cautionary note, this proposed taxonomy of
failure is intended to frame a conversation around fail-
ure in research and scholarship. It is not intended to
capture all forms of failure. Rather, it is intended to:
1) provide a language for describing the different ways
a project can fail, 2) focus how we interpret and exam-
ine failed scholarly projects to encourage meaningful
learning, and 3) support discussions of the value of
failed scholarly projects. In this brief taxonomy I will
focus on: Innovation-oriented failure, Discovery-ori-
ented failure, and serendipitous failure.

Generation of the taxonomy of forms of failure

In thinking about failure and scholarship, the initial
inspiration for this taxonomy came from the oppor-
tunity to reflect on several failed studies within my
own scholarly practice [21, 22], from an interest in the
philosophy of science literature, from my reflections
on several classical philosophy of science pieces and
their applicability to the multidisciplinary field of HPE
[17, 18], and drew from Stuart Firestein’s book ‘Failure:
Why Science is So Successful’ [1]. In this book, the au-
thor draws on two quotes—the ones I have drawn on
as examples within the taxonomy from Edison and
Einstein—and his work contrasting these two quotes
laid the foundations in my thinking about the types of
scholarly failure. I draw on some distinctions made by
Firestein in his book, and certainly encourage anyone
with an interest in failure in science to read it. I orig-
inally developed this particular taxonomy for a panel
discussion regarding failure in scholarship [23], and
further expanded it here for publication.

I decided to explore whether relevant literature de-
scribing failed scholarly projects in HPE could be cap-
tured by the taxonomy in order to explore the appli-
cability of this taxonomy to published works. I chose
to draw on all papers published to date in the Per-
spectives on Medical Education ‘failures/surprises’ se-
ries [22, 24–36], as these publications were identified
by their authors to be a direct result of a failed schol-
arly project or innovation [22, 25–36]. I then cate-
gorized the publications (n= 13), and have included
them throughout as examples of the proposed tax-
onomy, with a summary available in Tab. 1. This
categorization is based on my reading of the pub-
lished works, and is therefore likely imperfect. My
intent is not to impose a personal interpretation on
these works, nor to claim that this is a comprehensive
summary of all literature describing failed research
projects in the HPE literature. Rather I relied on these
self-identified publications on failure in order to ex-
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Table 1 Types of scholarly failure, and distribution of articles published in the Perspectives on Medical Education (PME)
special series on Failure/surprises (articles available from 2018–October 2019) presented by category of scholarly failure

Type of failure Description Exemplary papers from the failures/surprises section of PME

Innovation-oriented
failure

Attempts are made to innovate, and it didn’t work or
didn’t work as expected

Reid et al., 2018 [25]
Worden & Ait-Daoud Tiouririne, 2018 [26]
Doll et al., 2018 [27]
Wilkinson, 2018 [28]
Cleland, 2018 [29]
Gagliardi & Rudd, 2018 [30]
Daniel et al., 2019 [31]

Discovery-oriented
failure

A theory or hypothesis is tested with the explicit attempt
to establish its generalizability and reach

Norman, 2018 [32]

Serendipitous fail-
ure

A well-designed project generated unanticipated and
unexpected findings

Young, 2018 [22]
Czepiel, 2018 [33]
Kits et al., 2019 [34]
Case et al., 2018 [35]
Sokol et al., 2019 [36]

plore the applicability of the taxonomy to research and
scholarship in HPE.

Forms of failure

I propose that there are (at minimum) three distinct
types of useful failure.

Innovation-oriented failure

HPE is a field that bridges the deeply theoretical and
the entirely pragmatic. Albert describes HPE scholar-
ship on a spectrum of work produced for producers
(i.e. researchers and scholars) to work produced for
users (i.e. educators and teachers) [37], and has dis-
cussed the tension between service-oriented research
and discovery-oriented research [38]. While respect-
ing the spectrum of work present in HPE scholarship,
the field has been described as centring on the prag-
matic goal of ensuring the best education to support
the best possible patient care. In other words, ‘The
primary goal of medical education is to improve pa-
tient care’ [39, p. 6]. With this as a focal lens it means
that a large proportion of scholarship done in HPE is
about delivering high-quality health professions edu-
cation, often in new and innovative ways.

Our first kind of failure is strongly associated with
an innovation mindset. Often innovations begin with
an idea of how something ‘should be’ or ‘should be
done’—a particular way a curriculum should be struc-
tured, how content should be delivered, or how infer-
ences or judgments of competence should be made.
Attempts are made to change from a status quo to
what ‘should be’—attempts are made to innovate and
implement a newway of doing something. Sometimes
it works, and sometimes it doesn’t.

The quote ‘I have never failed, just found 10,000
ways it doesn’t work2’, famously attributed to Thomas

2 Thomas Edison, as reported in Firestein S. Failure: Why Science
is So Successful. Oxford University Press, Oxford. 2016.

Edison, captures the essence of innovation-oriented
failure. This kind of failure is systematic, progressive,
goal-oriented failure. The slow march towards what
you think should be, with careful consideration for
why an innovation may have failed. Careful analy-
sis of why an innovation failed to reach its intended
goal leads to modification of process or content of the
innovation often in order to try it again—to try to get
closer to how things ‘should be’. This slow, purposeful,
attentive failure is key to sound innovation, and was
well represented in the literature reviewed. Literature
reviewed included attempts to innovate how educa-
tional content is delivered [25–27], the way a learner
should be assessed [28] or managed [27], how a pro-
gram should be evaluated [29], how policies should be
set [31], or how a particular phenomenon should be
investigated [30], Innovation-oriented failure occurs
when you know where you want to go, but repeated
attempts and failures help you figure out how to get
there.

Discovery-oriented failure

When discussing how scientific thought has changed,
we often draw on the history of physics—a key exam-
ple being how we abandoned the notion of the earth
being the centre of the solar system. These are classic
examples of paradigm shifts [17]—when our ‘typical’
way of understanding something is replaced by a new
theory, new set of assumptions, and new understand-
ings of the world. New discovery, new theories, new
revolutions in thought are dependent on the failure of
our current understanding in the face of phenomena.

Our second type of failure is discovery-oriented
failure. This kind of failure occurs at the periph-
ery of what we know (or think we know) [40]—this
kind of failure happens when we are developing
or testing a theory [32], attempting to falsify a hy-
pothesis, or critically examine the generalizability or
transferability of an idea to a new context [13, 41].
Our archetype of discovery-oriented failure is none
other than Einstein for whom ‘Failure is success in
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progress3’. This kind of failure is purposeful failing on
a grand scale—pushing a theory, an idea, a hypoth-
esis until it breaks. Pushing it until it fails in order
to understand it better in order to improve it, or to
know when to abandon it. Discovery-oriented failure
is what challenges conventional wisdom, opens up
the possibility of changes in thought, explores new
explanations for old problems or phenomena, and
tests the limits of what we think we know.

In a way, discovery-oriented failure is analogous to
the engineering and manufacturing principle of de-
structive testing. In destructive testing, an object,
material, or final product is subjected to a variety of
conditions (e.g. pressure, temperature, vibration) un-
der close monitoring. The object is subjected to in-
creasing stress until it fails. The failure is analyzed
closely—under what conditions did it fail? How did
it fail? Could we have predicted that this is where
and how it would fail? Can we make it better next
time to reduce the likelihood of failure? And occasion-
ally, destructive testing uncovers a fatal flaw and that
object, material, or product is re-engineered, re-de-
signed, and re-tested. Discovery-oriented failure and
destructive testing both push beyond anticipated lim-
its in order to understand the circumstances under
which an idea or object remains strong, and where it
fails. Only one example of this kind of failure was in-
cluded in the literature reviewed [32]—it may be that
this kind of failure is a less frequent, less frequently
published, or it is possible that it is more commonly
reported in other publication venues. Driving an idea
to failure allows for a sophisticated and nuanced un-
derstanding unlikely to be achieved any other way.

Serendipitous failure

And sometimes things just don’t go as planned. We
are taught (and hopefully role model) that crafting
an innovation or designing a study are dependent on
engaging sound educational and research practices,
carefully crafting theoretical and conceptual frame-
works [13, 14], and drawing on available work prior to
launching a study or intervention. We (generally) have
a sense of how the study is likely going to progress,
what theories and discussions in the literature we are
intending to contribute to, and perhaps are even pur-
posefully testing a specific hypothesis. But, some-
times things don’t go as planned. Isaac Asimov said
‘The most exciting phrase to hear in science, the one
that heralds new discoveries, is not “Eureka!” (I found
it!) but “That’s funny” . . . ’4. This serendipitous fail-
ure may be one of more common types of failure in
research and scholarship—the occurrence of the un-

3 Albert Einstein, as reported in Firestein S. Failure: Why Science
is So Successful. Oxford University Press, Oxford. 2016.
4 Quote attributed to Isaac Asimov, summarizing his work as de-
scribed in: Asimov, Isaac. The Eureka phenomenon. Fantasy and
Science Fiction Magazine. 1971:6:107–16.

expected, and the careful investigation that follows.
Drawing on publications of failed scholarly projects,
serendipitous failure can result in a challenge to our
understanding of a given research domain [22] or ed-
ucational learning objective [33], of our research [34]
or educational practice [35, 36]. This opportunistic
failure focuses on engaging with and chasing the un-
expected finding to try to understand the ‘why’ behind
the pattern of findings [42].

While not typically considered a key thinker in the
philosophy of science, our archetype for serendipitous
failure is American public painter Bob Ross, who said
‘there are no mistakes, just happy little accidents’. Asi-
mov and Ross both recognize the value of unexpected
events—and suggest the insights and progress possi-
ble in shifting perception from traditional notions of
failure to opportunities to embrace the unexpected
to create, or uncover, new understanding. This kind
of failure allows for the circumstantial discovery of
counter-intuitive findings, of questioning typical ap-
proaches or frames, and of productive lines of inquiry
counter to traditional pathways of thinking. In or-
der to harness the benefits of this kind of failure, we
must be open to exploring the mechanisms behind
our serendipitous and unexpected findings.

Discussion

Having the opportunity to reflect on the value of fail-
ure in my own work [21, 22], I have landed on four
main conclusions. The first is that failure is an integral
component of research and scholarship—whether that
failure was purposeful and innovation-oriented, dis-
covery-oriented, or unanticipated serendipitous fail-
ure. ‘Science grows in the mulch of puzzled bewil-
derment, scepticism, and experiment’ [1, p. 59], and
we have typically hidden the often puzzling, unantic-
ipated, and challenging work done following a mean-
ingful failure, and so have perpetuated a rather tidied-
up version of the scholarly process [1]. We have un-
derrepresented the value of failure, and this has likely
contributed to a skewed perspective of the linearity
and success-focused nature of good scholarship [1].
While we tend to think of modern science as slowly
accumulating evidence in a logical, linear way, Popper
has suggested that small, safe hypotheses with a high
likelihood of success contribute to building knowl-
edge, but don’t help advance understanding. Rather,
great steps forward come from big, risky ideas—ideas
that have a high likelihood of failure are the ones that
help our thinking progress [18].

There are two possible outcomes: if the result con-
firms the hypothesis, you’vemade ameasurement.
If the result is contrary to the hypothesis, then
you’ve made a discovery.5

5 Enrico Fermi, quoted by Tatjana Jecremovic in Nuclear Prin-
ciples in Engineering Second Edition (2009), p. 491; Springer,
https://doi.org/10.1007/978-0-387-85608-7_9.
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Table 2 Strategies for better supporting and engaging with failed scholarly projects in health professions education (HPE)
research and scholarship

Goal Strategies

Purposefully
engage with
failure

– Resist the temptation to file a failure away
– Identify a colleague that could help you to talk through the study, and why it didn’t go as planned (i.e. a failure friend)
– Determine what kind of failure it was, and whether there are any lessons to be learned
– Consider presenting your project to a small research group or trusted group of colleagues to help determine whether a different theoreti-

cal lens could help explain why the project failed
– Brainstorm as to whether the (now) productive failure would benefit others

Publicly engage
with failure

– Resist the temptation to only share scholarly successes
– Consider submission of a failed project that could be of value to the community to a growing number of venues
– Consider developing a workshop that includes the lessons learned from designing an innovation, attempting a methodology, or execut-

ing a project that failed
– If you are not new to HPE research, publicly discuss failed scholarly projects or consider keeping a public CV of failures [43]

Humanize and
normalize failure

– If you are new to HPE research, know that failure in scholarship is typical
– If you are coming from a clinical background, know that failure is the backbone of scholarship [44]
– Find a ‘failure friend’—someone with whom you can discuss failed projects, and be sure to return the favour
– Encourage, support, and facilitate brainstorming around a failed project
– If needed, find some humour in the failed project, and consider contributing to something like Scienceconfessionals.com

Acknowledging that failure has an important role to
play in science is an important first step, we must also
purposefully engage with the opportunities that failure
provide (specific recommendations in Tab. 2). An im-
plicit argument woven throughout this piece is that
a failed project—an innovation that did not generate
the impact it intended, or a research project that re-
sulted in unanticipated findings—is not failed schol-
arship. However, hard work is needed to understand
why a particular innovation failed, or why a particu-
lar pattern of results were generated in order to turn
a failed project into a successful piece of scholarship.
The taxonomy described here can be a means to de-
scribe three different contexts in which a failed schol-
arly project can lead to a meaningful contribution to
the HPE literature. Engaging with the opportunities
that failure provide is most often not to correct a fail-
ure, but rather to engage with the failure in order
to learn from it. To understand why an innovation
or intervention failed to solve a problem, why a the-
ory fails under certain conditions, or why a cleanly-
designed study went in an unanticipated direction.
But, this purposeful engagement takes time, often re-
quires resources for follow-up studies, occasionally in-
volves learning and adopting a new theoretical lens,
and sometimes involves critically reconsidering your
own assumptions embedded throughout a given piece
of scholarship. It may be easier to put a failed project
aside, or tuck it into the bottom of a file drawer, but
choosing not to engage with a failure is a missed op-
portunity for scholarly growth.

Engaging purposefully with a failed study can lead
to insights regarding implementation, methodology,
approaches to analysis, underlying assumptions, and
even a given theory or educational model. While pur-
posefully engaging with failure can be informative to
a research team, scholarship is a fundamentally so-
cial endeavour. Our community learns socially—we
learn from the work of others. In order to capital-
ize as a community on the opportunities provided by
productive failure, wemust publically engagewith fail-

ure. Sharing failure publically is not easy. When our
archetypes and traditional metrics of scholarly suc-
cess include the dominance of successful interven-
tions, innovations, and apparently effortless discov-
ery, we minimize the recognition of the importance of
less-than-traditionally successful work. In the words
of James D. Watson:

Science seldom proceeds in the straightforward
logical manner imagined by outsiders. Instead
its steps forwards (and sometimes backward) are
often very human events6.

Research and scholarship are human endeavours,
which means each objective discovery and each fail-
ure is lived by a researcher, scholar, or team of col-
laborators. Our judgments of worth regarding schol-
arship are also social endeavours—peer-review acts
as a gatekeeper for conferences acceptances, journal
publication, and promotion decisions. Public disclo-
sure of failure, and important insights drawn from
understanding a failed project, need to be seen as
valuable by our Health Professions Education (HPE)
scholarly community. While some avenues now exist
[24], more work can be done to highlight the value of
failure in HPE research and scholarship.

As a community, we need to becomemore comfort-
able discussing productive failures and our insights
that have resulted from them in order to grow our
collective knowledge base. If nothing else, deliber-
ate public discussion of failed projects could lead to
more effective use of limited research and educa-
tional resources—if we know that someone has tried
and failed, we are unlikely to benefit from trying the
same thing again. This could be achieved through for-
mal scholarly publication, dissemination through less
formal venues, participating in discussion forums,
symposiums, or offering or participating in work-

6 James D. Watson in Preface to The Annotated and Illustrated
Double Helix. Edited by A Gann, J Witkowski, Simon & Schuster,
New York. 1967.
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shops. Purposefully engaging with failure, publicly
discussing failed work, could contribute to appro-
priate scholarship resource stewardship and better
translation of successful innovations (if we know
why/how they have failed) [45]. Further, purposefully
engaging with failure could embed a community-
wide growth mindset [46]—where we would value en-
gaging with failures as opportunities for growth and
development as a scholarly community.

In addition to the possibility of a community-wide
growth mindset, work in the broader educational lit-
erature has documented the benefits of productive
failure [47]. In this work, school-aged children are
asked to work in groups on ill-structured problems
that are outside of their abilities to solve—for exam-
ple, eleventh-grade students are asked to solve New-
tonian Kinematics problems [47]. In a control condi-
tion, students work in groups to solve well-structured
problems that are within their abilities to solve. All
students then work to solve well- and ill-structured
problems individually that are designed to be either
near- or far-transfer problems. For the students who
work in groups to solve problems outside of their abil-
ities, they engage creatively trying to solve the prob-
lem, but rarely, if ever, do. But the effects of this
‘productive failure’ are seen when the students go on
to solve problems individually. Those who worked in
groups designed to fail to solve the problem perform
better on the subsequent tasks—they are better able to
solve both well- and ill-defined problems. The afteref-
fects of struggling to solve an unsolvable problem are
that you are better able to later solve problems. The
phenomena of productive failure has been applied in
higher education contexts [48], and continues to be
refined [49] and debated, however the underlying no-
tion remains helpful for a discussion of the value of
failure in research and scholarship. While engaging
with our failed scholarly projects may not in itself lead
to insight or solution, it may nevertheless facilitate en-
gaging with our next problem or project more effec-
tively—engaging with the failure on this project may
support our next scholarly project.

Finally, reflecting on failure in science necessitates
an acknowledgement of the scientists, scholars, and
researchers behind the failures. Acknowledging, en-
gaging with, and learning from failures as a commu-
nity may help to humanize and normalize the experi-
ence of a failed project—we all fail, have all failed, and
will continue to fail. If we aren’t failing, we aren’t help-
ing our field move forward [18]. In conclusion, I echo
Neil Gaiman7 and encourage us to “Go, and make in-
teresting mistakes, make glorious and fantastic mis-
takes”. And then be sure to share them.

7 Neil Gaiman, during an address to the University of the Arts
class of 2012.
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