Conceptual frameworks to illuminate and magnify

Georges Bordage

CONTEXT In a recent study of the quality of
reporting experimental studies in medical
education, barely half the articles examined
contained an explicit statement of the con-
ceptual framework used. Conceptual frame-
works represent ways of thinking about a
problem or a study, or ways of representing
how complex things work. They can come
from theories, models or best practices. Con-
ceptual frameworks illuminate and magnify
one’s work. Different frameworks will empha-
sise different variables and outcomes, and
their inter-relatedness. Educators and
researchers constantly use conceptual frame-
works to guide their work, even if they
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themselves are not consciously aware of the
frameworks.

METHODS Three examples are provided on
how conceptual frameworks can be used to cast
development and research projects in medical
education. The examples are accompanied by
commentaries and a total of 13 key points about
the nature and use of conceptual frameworks.

CONCLUSIONS Ultimately, scholars are
responsible for making explicit the assumptions
and principles contained in the conceptual
framework(s) they use in their development
and research projects.

Department of Medical Education, College of Medicine, University
of Illinois at Chicago, Chicago, Illinois, USA

Correspondence: Georges Bordage MD, PhD, Department of Medical
Education, College of Medicine, M/C 591, University of Illinois at
Chicago, 808 South Wood, Chicago, Illinois 60612-7309, USA.
Tel: 00 1 312 996 7349; Fax: 00 1 312 413 2048;

E-mail: bordage@uic.edu

312 © Blackwell Publishing Ltd 2009. MEDICAL EDUCATION 2009; 43: 312-319



INTRODUCTION

Glassick’s second standard for assessing scholarship
calls attention to ‘adequate preparation” whereby
scholars show their understanding of existing schol-
arship in the field.! Such understanding comes from
knowing and critically appraising the literature,
including the various conceptual frameworks used.
Conceptual frameworks represent ways of thinking
about a problem or a study, or ways of representing
how complex things work the way they do. Different
frameworks will emphasise different variables and
outcomes, and their inter-relatedness. For example, if
the goal is to design a module on how to learn knot
tying in surgery, behaviourism will emphasise practice
and performance; cognitivism will highlight mental
strategies; social learning theory will emphasise
teacher—student and student—student interactions;
constructivism will focus on building meaning; and a
staged theory of learning will focus on the series of
steps in acquiring knowledge and skills. (See, for
example, Slotnick and Shershneva.?) A holistic
approach to designing such a module might combine
any number of frameworks. Broadly speaking,
conceptual frameworks come from:

e theories with well-organised principles and
propositions that have been confirmed by
observations or experiments;

e models derived from theories, observations or
sets of concepts, or

e cvidence-based best practices derived from
outcome and effectiveness studies.

Conceptual frameworks are like lighthouses and
lenses; hence the illumination and magnification
analogies. Whereas the lighthouse illuminates certain
parts of the ocean at any given time, other parts are
left in the dark. Each framework highlights or
emphasises different aspects of a problem or research
question, as illustrated above with the various learn-
ing theories. Any one conceptual framework presents
only a partial view of reality (from Schwab in Harris).
By contrast, conceptual frameworks are also like
magnifying glasses; each individual framework mag-
nifies certain elements of the problem, such as
psychomotor skills with behaviourism compared with
mental strategies with cognitivism, or meaningfulness
with constructivism. Operating without a conceptual
framework or jumping quickly, consciously or not,
onto a single framework without exploring others will
leave you short-changed, given the range of possibil-
ities available. Other frameworks might cast a
different and richer light on the issues at hand.
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In a recent study of articles reporting experimental
studies in medical education,” less than half (45%)
contained a critical review of the literature, which
often provides conceptual frameworks, and barely
more than half (55%) reported a conceptual frame-
work. We all have assumptions, explicit or implicit,
about the way things are and how they work. It is the
researchers’ and authors’ responsibility to make those
assumptions explicit to the readers and to connect
their work to the literature in the field. Most articles
reported neither a guiding conceptual framework
nor explicit assumptions.

The purpose of this essay is to illustrate the use of and
particular illumination provided by various types of
conceptual frameworks in developing education and
research projects. To do so, imagine that you, as an
educator for the health professions education, have
been presented with a problem for which you are
asked to provide advice on possible solutions or to
design a related study. Conceptual frameworks will
help you clarify the nature of the problem and guide
the development of possible solutions or study
questions and designs. Below are three examples of
how conceptual frameworks can be used to look at
and frame various education problems. Each exam-
ple is followed by commentaries and key points, 13 in
all, about the nature and use of conceptual frame-
works. The key points in each example are not
unique to that example but apply across examples
and situations. The first two examples illustrate the
application of conceptual frameworks in develop-
ment projects in medical education. The third
example illustrates the use of conceptual frameworks
in research, either to guide the study question and
design, to interpret the results, to challenge existing
theories, or to build new ones.

EXAMPLE 1. DECLINING ATTENDANCE

The director of continuous professional development
(CPD, also known as continuing medical education)
at your hospital is worried about declining attendance
at the various CPD activities organised for community
doctors over the past year. He would like you to
look into the problem and propose some solutions.
He thinks that it’s a venue problem.

The problem presented to you by the CPD director,
declining attendance, is most likely a symptom of some
underlying cause. The director assumes that the
decline is caused by the venue. What are some other
ways of looking at the situation? A curriculum planning
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perspective, such as the six-step approach to curricu-
lum development proposed by Kern et al.,5 can provide
a conceptual framework with which to analyse this
problem. The elements of the framework are:

problem identification;

needs assessment of the learners;
educational goals and objectives;
instructional strategies;
implementation, and

evaluation and feedback.

The approach taken by Kern et al.” represents an
example of a model comprised of a series of
components that were derived overall from systems
theory applied to curriculum development.

Bandura’s social learning theory would provide
another conceptual framework that would highlight
‘the importance of observing and modelling the
behaviours, attitudes, and emotional reactions of
others’.% According to Kearsley,6 the processes
underlying observational learning are:

e attention, including modelled events and observer
characteristics;

e relention, including symbolic coding, cognitive
organisation, symbolic rehearsal and motor
rehearsal;

e molor reproduction, including physical capabilities,
self-observation of reproduction and accuracy of
feedback, and

e molivation, including external, vicarious and self-
reinforcement.

Social learning theory includes both cognitive and
behavioural frameworks.

Let’s say that after consideration of the problem and
various conceptual frameworks, you chose the cur-
riculum framework of Kern et al.,® with its six com-
ponents, to analyse the CPD problem. A brief survey
revealed that the main reasons for the decline in
attendance were associated with a failure to assess the
specific needs of the community doctors and the use
of passive instructional strategies during the CPD
activities. With these two issues in focus, you could
then turn to another conceptual framework, derived
from best practice evidence regarding effective
instruction, to propose alternative sets of solutions.
What do we know about which instructional strategies
work best in CPD? Based on analyses of CPD
practices carried out by Davis et al.,”® the following
seven instructional strategies have been shown to
work best:

needs assessment;

focused initiative;

interactive instructional methods;

multiple sessions;

opportunity for practice and feedback;
enabling social and organisational support, and
reinforcement techniques.

You can now use the frameworks of Kern et al.” and
Davis et al.”® to prepare not one but two or more
alternative solutions from which the CPD director can
choose, with each solution highlighting different ways
of performing a needs assessment and designing
active instructional methods. You may come up with,
for example, one solution that involves a mailed
needs assessment survey and small-group instruction,
and another solution that sets up focus groups for
needs assessment and simulation-based sessions for
instruction. Once the solutions are ready, you or the
programme director can select a preferred solution;
more on this later.

This example illustrates four key points about con-
ceptual frameworks. Firstly, the problem presented by
the CPD director, namely, declining attendance, was
actually a symptom, and his perception of the
problem focused only on a single issue, the venue.
The nature of the real problem, the root cause,
became clearer by using an analysis based on a
curriculum framework: in this case, Kern et al.’s six-
step model” derived from systems theory. This con-
ceptual framework offered a way of looking at the
problem from a broader and more comprehensive,
multi-faceted perspective. Secondly, other
conceptual frameworks, such as Bandura’s social
learning theory, could have been used to illuminate
different aspects of the problem or potential
solutions. In that case, the analysis of the problem
might have focused on participant motivation and the
type of participant interactions. Thirdly, various
conceptual frameworks offer established foundations
from which to readily identify important variables and
their potential relationships and provide ways of
understanding interactions among variables or
interpreting data from studies. Because each
conceptual framework is inherently limited, Schwab,
in reference to curriculum inquiry, argued for the use
of multiple conceptual frameworks in order to view a
problem ‘through a succession of lenses’ (in Harris”).
Typically, more than one conceptual framework may
be relevant to a given situation; for example, Dornan
et al.’s model of workplace learning” incorporates
multiple frameworks. Finally, a combination of two
conceptual frameworks was used, one to analyse the
problem (Kern et al’s steps grounded in systems

314 © Blackwell Publishing Ltd 2009. MEDICAL EDUCATION 2009; 43: 312-319



theory®) and another to guide the development of
solutions (Davis et al.’s best practices for CPD7’8).
The conceptual frameworks were helpful in both
defining the nature of the problem more clearly and
preparing alternative solutions.

Key points

1 Conceptual frameworks help understand
(illuminate) problems.

2 Different conceptual frameworks emphasise
(magnify) different aspects of the problem or
elements of the solutions.

3  More than one conceptual framework may be
relevant to a given situation.

4  Any given conceptual framework, or combination
of frameworks, can lead to a variety of alternative
solutions.

EXAMPLE 2. POOR SURGICAL SKILLS

The cardiothoracic residency programme director is
unhappy with the skills level of residents in the
operating room. The residents are taking too long to
operate and are making too many mistakes. She has
asked you to propose some solutions, keeping in
mind that her department has already invested in
simulation training.

Again, the problem presented to you by the pro-
gramme director, too long and too many mistakes, is
actually a symptom of some underlying cause. One
way to look at this problem is through the theory of
expertise suggested by Ericsson el al., which emphas-

Table 1 Comparison of two simulation solutions using Ericsson et al.’s conceptual frameworks of expertise

The task should:
Motivate through real-life, final performance
Consider resident’s pre-existing knowledge
Be able to be repeated multiple times
Be accompanied by immediate feedback
Be presented in varied contexts
The task should minimise:
Resource constraints
Effort constraints
Motivational constraints
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ises deliberate practice with feedback.'™'! According
to Ericsson et al.’s theory,lo’11 the learning task
should:

e motivate the learner through improvement in
real-life, final performance;

e take into account the learner’s pre-existing knowl-
edge (learning curve);

e allow repetition of the skills multiple times;
be accompanied by immediate feedback, and
be varied (mixed) across content areas.

Let’s assume that further investigation, using this
theory of expertise as a conceptual framework,
suggested that the root cause primarily represented a
lack of practice and direct supervision of skills
acquisition. As the department has already invested in
simulation training, you can use these five principles
to guide the development of two sets of solutions,
such as one using a low-fidelity simulation and
another using a high-fidelity solution, each incorpo-
rating the five task characteristics of Ericsson et al.'*!!

You could, moreover, add a second conceptual
framework or set of criteria, also taken from Ericsson
et al,">" to help in selecting a preferred solution by
trying to minimise three types of constraints: resource
allocation, effort required, and possible lack of
motivation. To facilitate the decision-making process,
you can provide a visual aid, such as a table, to
summarise the stakes (Table 1).

In this example, the two frameworks provide ways of

conceptualising the problem and formulating possi-
ble solutions. In the first example, the conceptual

10,11

Low-fidelity High-fidelity
simulation simulation
+ ++
+++ ++
+++ ++
++ ++
++ +++
+++
++ ++
+ +++
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framework came from a model (i.e. Kern et al.’s
six-step approach5) derived from systems theory and
from best practices (i.e. Davis et al.’s best practice in
CPD7’8) derived from outcomes and effectiveness
research. Here, the conceptual framework came from
a theory (Ericsson et al.’s theory of expertiselo’n)
from which the components, derived from
observations and experimentation, can be used to
predict outcomes.

It is the scholar’s responsibility to go beyond simply
citing or paying lip service to a conceptual frame-
work, such as Ericsson et al.’s deliberate practice
theory of expertise'™'! or Dewey’s experiential
learning theory.'” You must also operationalise and
use the set of propositions or principles that accom-
pany the theory or conceptual framework (e.g.
Joplin’s five-stage model of experiential learning'?:
focus, challenge, action, support and feedback) and
show how they illuminate the problem and guide the
solutions or designs.

Key points

5 Conceptual frameworks can come from theories,
models or evidence-based best practices.

6 Scholars need to apply (not just pay lip service to)
the principles outlined in the conceptual
framework (s) selected.

EXAMPLE 3. LEARNING DIAGNOSTIC REASONING

The final example is taken from my own work. When
I began my research on knowledge organisation in
memory and clinical reasoning, I turned to psychol-
ogy and chose prototype theory, an accepted theory
of knowledge organisation at the time, as a concep-
tual framework. Prototype theory portrays knowledge
organisation as categories that have representative
(prototypical) exemplars at their centre, that serve as
anchor points for the remaining members of the
category (e.g. pneumonia, common cold, otitis media
and HIV are prototypical exemplars of infections).'*
Based on prototype theory, I hypothesised that
representative exemplars of medical categories would
be ‘recalled faster and more accurately than periph-
eral members’."* The results from four experimental
studies with medical students and experienced doc-
tors confirmed these hypotheses.'® Other research-
ers, by contrast, used an alternative conceptual
framework to explore disease categorisation, namely,
the notion of particular instances as anchor points
for knowledge in memory, such as patient character-

istics and context of care.'®!'” The two frameworks
illustrate how different conceptual frameworks illu-
minate and magnify certain aspects of the situation
and disregard others. For example, different con-
ceptual frameworks highlight different variables, such
as family resemblance in prototype theory compared
with context characteristics in instance theory, and
different outcomes, such as response time versus
diagnostic accuracy.

Prototype theory also predicts that prototype forma-
tion will be facilitated by early exposure to represen-
tative and intermediate-level exemplars (e.g.
pneumonia), as distinguished from the broad range
of members in a category, and to superordinate
classes (e.g. viral or bacterial infections). A follow-up
observational study confirmed that prototype forma-
tion during organ-system courses was greatest in
courses concentrating on fewer and more interme-
diate-level disorders, leading to the conclusion that
‘less is more’ when it comes to prototype
formation.'*!®

After this initial foray into knowledge organisation, I
became interested in the nature of the relationships
that link knowledge in memory."* Structural
semantics, borrowed from anthropology, provided a
better theoretical framework than prototype theory
to study the inter-relatedness of knowledge in
memory. According to structural semantics, the
networks of relationships are represented by
dichotomous abstract qualifiers called semantic axes;
for example, a severe, acute, lower right quadrant
abdominal pain related to appendicitis and ectopic
pregnancy, whereas a mild, chronic, upper left quad-
rant pain related to stomach, colon, spleen or
pancreatic disorders. The relationships, as expressed
by abstract qualifiers (severe-mild, acute—chronic...),
can be readily observed and measured in the clinical
discourses of doctors as they work through cases. In
a series of think-aloud, qualitative studies for cate-
gories of neurological, gastrointestinal, intensive
care and rheumatological disorders, the clinicians
who exhibited greater diagnostic accuracy and more
comprehensive understanding of the clinical issues,
be they students or experienced doctors, were those
who expressed the greatest and most diversified sets
of semantic qualifiers.'”*” These results eventually
led to the expansion of the theory itself by
proposing four types of discourse organisation:

e reduced discourses (few semantic qualifiers and
short discourses);

e dispersed discourses (few semantic qualifiers but
extensive discourses);
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e elaborated discourses (many semantic qualifiers
and extensive discourses), and

e compiled discourses (many semantic qualifiers
and concise discourses).!?!

Gruppen et al.** showed that diagnostic accuracy is
greatly enhanced by considering the correct diagnosis
early during the clinical encounter, as early as the
chief complaint. They used a staged information-
processing model of diagnostic problem solving and
errors (i.e. information gathering versus information
integration) as their conceptual framework, to which
they added Bayes’ theorem.?? In relation to their
findings, we hypothesised that diagnostic accuracy
would be associated with greater use of semantic
qualifiers to characterise the chief complaint. The
results of a case-control study®* showed that indeed
diagnostic accuracy was associated with greater use of
semantic qualifiers to mentally represent the chief
complaint, a result that mirrored findings from
mathematics education research®* showing the key
role of abstract problem representation in solving
algebra problems.

Although conceptual frameworks can be used to
frame a problem or guide solutions, as in the
previous examples, this example illustrates how
conceptual frameworks can be applied to design
studies and to interpret study results, as well as how
theories themselves can be challenged. Theories are
dynamic entities,” as was illustrated in the further
classification of clinical discourses according to their
semantic content and the extent of the discourses, a
new addition to structural semantics at the time.
Competing theories, such as abstractions versus
instances in prototype theory, emerge and challenge
one’s own work, leading to new hypotheses and
theories. This dynamic interplay constantly helps
move the field forward, rather than having it
descend into stagnation and dogmatism (see also
Bordage'*). At a broader conceptual level, Eva®®
portrays knowledge organisation and clinical
reasoning according to analytical and non-analytical
processes, such as deliberate semantic problem
representation compared with rapid pattern
recognition.

Key points

7  Conceptual frameworks help identify important
variables and their potential relationships; this
also means that some variables are disregarded.

8 Conceptual frameworks are dynamic entities and
benefit from being challenged and altered as
needed.

The methodology of qualitative studies illustrates
the dual role of conceptual frameworks in framing
questions and interpreting results. In a deductive
qualitative inquiry, a conceptual framework can be
used to formulate the questions and identify
important variables to be analysed. In an inductive,
grounded theory approach, theories are postulated
de movo as the researcher analyses the data.?~%
The newly formulated theory emerges as a
hypothesis to be tested through further qualitative
or quantitative studies. In this case, conceptual
frameworks and critical appraisal of the literature
are used post facto to interpret or contextualise the
newly proposed theory. Eventually, the evidence
can build up to the level of proposing a theory that
can be used for prediction: a theory in scientific
terms (e.g. behaviourism, gravity, evolution)
embodies an idea or set of ideas that have been
confirmed by observations or experiments; in lay
terms, however, theories are often considered as
hypotheses yet to be proven. Whether they are using
conceptual frameworks to frame a problem or to
interpret results, scholars are building upon one
another’s work in ways that allow individual
researchers to develop their own programmes of
research that lead to explanatory (clarification®)
studies and deeper understanding that help to
move the field forward. Sporadic and opportunistic
research, by contrast, runs the risk of being
superficial and non-cumulative.

Key points

9 Conceptual frameworks allow scholars to build
upon one another’s work and allow individuals to
develop programmes of research.

10 Programmatic, conceptually based research helps
accumulate deeper understanding over time and
thus moves the field forward.

The three examples also illustrate how certain con-
ceptual frameworks come from outside one’s spe-
cialty or domain, such as Ericsson et al.’s theory of
expertise' ™! in psychology and structural semantics
in anthropology. Consequently, it is important for
scholars in the medical education community to
search the literature beyond their clinical specialty
and the medical education literature by using search
engines such as ERIC or PsychInfo to tap into
scholarship on education in general and psychology.

Key point

11 Relevant conceptual frameworks can be found
outside one’s specialty or field.
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CONCLUSIONS

In summary, the main purpose of conceptual frame-
works, as illustrated in the examples, is to provide
different ways, or ‘successive lenses’ as Schwab puts it
(in Harris®), for looking or thinking about a problem
or conceptualising solutions. Ultimately, by consid-
ering various frameworks, you open yourself up to a
variety of alternatives, instead of hastily latching onto
one view or some preconceived notion. In turn, the
conceptual frameworks provide you with a set of
propositions, concepts or best practices that guide
you towards articulated, well-grounded solutions,
rather than some unique, possibly idiosyncratic or
biased approach. By considering multiple conceptual
frameworks, you become aware of which options are
available and which you will choose to put in and to
leave out. Each conceptual framework will amplify
certain aspects (the magnifying glass analogy) of the
issue at hand while leaving others in the dark (the
lighthouse analogy).

Selecting a conceptual framework or a set of frame-
works to address your particular problem or situation
involves judgement and is a task that can be daunting,
especially for novice educators. You may stumble
across a framework that seems appealing without
realising that other, more appropriate frameworks
are available or, more seriously, that this particular
framework is flawed or obsolete. Any one conceptual
framework is inherently limited in the way it portrays
the world and magnifies certain aspects, possibly
even distorting other aspects. Before adopting a
particular conceptual framework or set of frame-
works, it is important to systematically and critically
survey the pertinent literature, within and across
disciplines, and to carefully examine the relevant
evidence that accompanies each framework. Some
conceptual frameworks can become obsolete because
of a lack of supporting evidence (e.g. learning styles
or personality types and their purported impact on
learning). The advice of experts in the field can be
helpful because they are most likely to know the
domain. However, be aware that some experts may
have become dogmatic about certain preferred
frameworks. Researchers and practitioners can cling
to a conceptual framework that self-propagates
despite abundant evidence that it really does not
work. Reviews and essays that critique each framework
will help you make appropriate choices (e.g. Eva’s
editorial on dangerous personalities®® and an
accompanying paper by Lewis ¢t al. on emotional
intelligence®). With multiple competing frameworks
in hand, you are better prepared to fully understand

the strengths and limitations of each framework and
to judge which framework will best illuminate your
problem or situation and minimise possible
distortions or avoid compromising flaws.

Conceptual frameworks play an important, essential
role in identifying the nature of education problems
and in formulating solutions or designing studies.
Even if they do not describe them explicitly, educa-
tors and researchers constantly use conceptual
frameworks, whether theories, models or best prac-
tices, to guide their work, even if they themselves are
not consciously aware of the frameworks.** It was
Bernard of Chartres who said [adapted] during the
Renaissance: ‘If I have seen further, it is by standing
on the shoulders of giants.” The giants in this case are
the conceptual frameworks. Remember, it is better to
stand on a giant’s shoulders than in his face! Your
conceptual framework is the backbone (or soul) of
your project or study. It will dictate, whether you
are conscious of it or not, what you choose to do
and how you interpret your outcomes and results.
Conceptual frameworks help you shed light
(illuminate) and enlarge (magnify) the issues at
hand. With a better understanding of conceptual
frameworks, it is hoped that authors will heed the call
to report explicitly and operationally in each and
every one of their development and research publi-
cations which conceptual frameworks they have used
and how they have used them. They owe it to their
readers to be better informed about the assumptions
and foundations of their work.

Key points

12 Considering competing conceptual frameworks
can maximise your chances of selecting the most
appropriate framework for your problem or
situation while guarding against premature,
inappropriate or sub-optimal choices.

13 Scholars are responsible for making explicitin their
publications the assumptions and principles con-
tained in the conceptual framework(s) they use.
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