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Abstract

Introduction: Online learning has become an increasingly common
means of delivering healthcare professional education. Case-based
scenarios are the foundation of many continuing professional
development (CPD) activities. No framework currently exists to ensure
the develooment of quality, evidence-based cases, despite the
weighted importance case-based scenarios have on Iimproving
participant learning. The aim of this project was to develop a systematic
framework for generating evidence-based case-based scenarios for
learning. Methodology: A literature review was conducted to
determine whether case development frameworks or resources
currently existed: few were found. The authors then engaged in a
framework development process, integrating their own previous
experiences and lessons learnt in developing case-based scenarios,
together with adult learning theory and evidence from the literature.
Results: A framework that entailed a systematic approach to
developing evidence-based case scenarios was developed, called the
CASE methodology. This framework ensures a Collaborative approach
to developing Authentic and Succinct case scenarios that are founded
on the Embedding best available evidence. Conclusion: The CASE
framework is a concise approach to developing quality case studies
that are grounded on evidence. The CASE methodology could easily
be applied to CPD development in many contexts to improve the
overall consistency and quality of case scenarios for learning.
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INTRODUCTION

The need to improve the uptake of evidence into routine practice is
well recognized. Despite regular development and updating of
numerous clinical guidelines over the last 15 years, translating the best
available evidence into practice remains challenging (Nutley et al.
2003). A wide variety of approaches have been taken to address this
challenge, including interventions that target policy issues,
organizational factors and healthcare professionals themselves
(Browman et al. 2003; Grol & Grimshaw 2003; Sandars & Heller 2006).

Online learning is increasingly being used to deliver educational
programs to healthcare professionals to improve quality of care.
However, to date, there is little evidence regarding how to structure
online learning to have the most impact on clinician behaviour. There is
even less evidence demonstrating which methodologies have the
highest impact on patient outcomes (Curran & Fleet 2005).
Furthermore, there is sparse literature on how to incorporate cognitive
learning theory that may be synergistic with health education into
online learning for the health sector. Incorporating cognitive learning
theory around processes such as chunking, which describes the way
learners take fragments of information and combine them to create a
valuable and cohesive whole (Gobet et al. 2001), and short- to long-
term memory transfer, may have value when designing online health
education.

In spite of the lack of literature on methodologically sound
approaches to designing online health education, there is evidence that
the use of case-based scenarios in continuing professional
development (CPD) can effectively promote authentic learning
experiences relevant to clinical practice (Ryan et al. 2007; Shaw et al.
2011; Janssen et al. 2016). Case-based scenarios — questions framed
around scenarios that occur in clinical practice — are widely used in
both formative and summative assessments, and a number of high-
impact online learning programs rely solely on the use of targeted case
scenarios to deliver educational content (Kerfoot & Brotschi 2009).
However, to be effective, the development of these online scenarios
must be purposeful, and sets of cases need to be structured in a way
that ensures adequate coverage of a topic area and alignment with
evidence-based practice (Shaw et al. 2015). Despite the central role of
case-based scenarios in online learning, the literature reveals that there
are few methodologies or resources available to support the systematic
development of quality, effective case-based scenarios for online
health education (Manns & Darrah 2012).

The aim of this paper is to describe the CASE methodology for
developing online case-based scenarios that are concise, clinically
authentic, reflect best evidence-based clinical practice and have the
capacity to target key clinical decision-making or practice points. The
CASE methodology has been used across a wide spectrum of health
education and professional development.
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METHODOLOGY

REAL-WORLD EDUCATIONAL DESIGN EXPERIENCE

The CASE methodology draws on over two decades of experience by
the authors in developing cases for online education programs
targeted at a wide variety of health professionals, including physicians
(Jiwa et al. 2014), oncologists (Robinson et al. 2017) and nurses (Phillips
et al. 2014), The CASE methodology is applicable to the development
of case-based learning scenarios that are designed to capture the
attention of busy practicing clinicians. The aims of the methodology are
to directly impact clinical practice and to concurrently improve patient
outcomes whilst aligning with evidence-based care. In particular, the
authors have used the methodology in the development of case
scenarios using the Qstream learning tool.

Qstream is an online learning platform developed at Harvard in the
mid 2000s. The Qstream platform has been demonstrated to improve
learner knowledge in a range of contexts (Kerfoot & Brotschi 2009;
Shaw et al. 2012). Furthermore, the platform has been demonstrated to
change clinician behaviours and to maintain those changes over time
(Bruckel et al. 2016; Robinson et al. 2017). The Qstream platform is a
system for delivering short case-based questions to learners online. The
platform emails participants a small bundle of questions at spaced
intervals, and repeats the delivery of the questions until participants
have answered each question correctly a set number of times. The
platform is informed by two core psychological principles: the testing
effect and the spacing effect. The testing effect refers to the finding
that testing has the capacity both to assess learners and also to
improve retention of the knowledge being tested (Agarwal et al. 2008).
The spacing effect refers to a learning principal that exposure to
educational content that is repeated over time has the capacity to
facilitate long-term knowledge retention (Vlach & Sandhofer 2012).

CONCEPTUAL FRAMEWORK

The use of case scenarios in online CPD activities conforms to adult
learning principles. Key principles of adult learning include ensuring
that the content in training material aligns with the real-world
experiences of learners, and that learning experiences are situated and
authentic (Reeves et al. 2002; Cercone 2008). Authentic learning
experiences should have real-world relevance and provide
opportunities for collaboration and reflection (Reeves et al. 2002).
Furthermore, the use of case scenarios aligns with contemporary
instructional design theory, which suggests that educational design
should be authentic, creative and innovative (Hokanson & Miller 2009).

Instructional design theory has demonstrated that the medium in
which a course is delivered needs to be chosen to suit the learner
(Wong et al. 2010). In the case of online learning, it is important to
balance the technical attributes of the medium with the needs of the
learners, to enable meaningful interactions (Wong et al. 2010). The
scenarios developed for case-based online learning must be clearly
structured, with concise tasks that allow learners to promptly see the
relevance of the online learning (Cercone 2008).
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This aligns with adult learning theory, which suggests that offering
such structure and support fosters self-reliance and self-directed
learning (Cercone 2008).

A distinct learning process arises when online case-based learning
integrates group discussion and interaction, which promotes sociality,
thought sharing and, at times, discourse (Heckman & Annabi 2005).
One framework describes learning as incorporating social processes,
response processes, and reasoning processes (Aviv et al. 2003). In the
social process, participant comments may have social value and be
unrelated to the formal content, or, contrarily, may have no social value
and be strictly focused on the formal content. In the response process,
participants may have no response at all, may respond to other
learners, or may respond to the instructor. In the reasoning process,
participants undergo many sub-levels of learning, including making
inferences, deductions, judgments, and seeking clarification. All of
these processes instil varying degrees of learning that utilize self-
reflection and sharing of individual experiences, thus aligning with adult
learning principles.

Regardless of whether group discussion is integrated into online
case-based CPD, the overarching concepts of adult learning theory
imply that learners need authentic learning experiences, self-
involvement, and reflection. Implementation of this conceptual
framework promotes the ability of learners to apply their learning in
practice (Shaw et al. 2015).

THE CASE METHODOLOGY

The CASE methodology is based on four key principles:
e Collaborative approaches to development

e Authentic clinical scenarios

e Succinct clinical scenarios, and

e Embedding the best available evidence.

These principles can be considered as a matrix, within which a series of
key actions should be considered. (See Table 1.)
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Table 1: key actions to be considered when designing to
incorporate principles of the CASE Methodology

Principle: Collaborative Authentic Succinct Evidence
based
Use a
multidisciplinary Develop cases
approach that
i that are Develop cases
includes . Ground case
) authentic to the | that cover key :
- multiple . developmentin
Description X end user to points as .
professions, X . best available
engage interest concisely as .
experts, end ; evidence
and enhance possible
users and learnin
health g
consumers
Forma ,
C Review
multidisciplinary ,
available
development Co
Use real cases . guidelines and
team and use a ; Use a rigorous
where possible other sources
. structured and . development .
Actions and include end - of evidence
consensus- . and editorial .
users in case prior to
based process .
development commencing
approach to
case
case development
development P

The CASE methodology has been developed over a numlber of years
during which time it has been applied to the development of clinically
focused cases on a variety of online learning platforms. The authors
have used the methodology effectively across a broad range of online
training initiatives to guide the development of concise and focused
educational content. Through multiple applications of the CASE
methodology, it has been demonstrated that the process streamlines
the development of content for the platform and results in the creation
of clear and contextually relevant case scenarios that are well received
by participating clinicians (Phillips et al. 2014; Janssen et al. 2016).

The CASE methodology is not meant to be prescriptive, but rather
provides a structured approach that can easily be adapted to meet the
individual needs of each program’s development.
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APPLYING THE CASE METHODOLOGY

The methodology includes the following suggested sequence of steps
to be used in approaching case development. See Table 2 for an
overview.

Table 2: Steps in the CASE methodology

1. Assemble the team
Identify core team members, including an editor and project officer, to manage the process
and conduct reviews.
Form a multidisciplinary development team that includes:
o representatives from multiple disciplines (ideally drawing from an actual clinical care
team)
content matter experts (if not covered above)
health consumer(s)
e clinicians in the target group.

2. Establish the evidence base
Conduct a literature review and gap analysis.

3. Run a structured development process
(@) Develop an information pack that includes evidence summary, gap analysis, case
examples and templates.
(b) Conduct a 3—4 hour orientation and priority setting workshop, at the conclusion of which
you will have:
e discussed literature and gap analysis to determine key behaviours most likely to
impact on outcomes
identified 10-15 key take-home messages
canvassed likely case scenarios that will allow exploration of key take-home
messages
o familiarized the development team with the format to be used for the case scenarios
e  assigned case writing tasks to team members based on area of expertise and
enthusiasm.
(c) Case writers prepare cases and share with the editor, subsequently the draft set of cases
is shared with the overall group via email for comment.
(d) Pilot the cases with a cohort of participants.
(e) Final meeting or teleconference confirms selected case scenarios and implements any
necessary changes post pilot phase.

4. Evaluate the end product
Evaluate case study effectiveness and review learner feedback.

STEP 1: ASSEMBLE THE TEAM

The effort required to develop guality case scenarios for CPD programs
is often underestimated.

To ensure that a systematic and robust approach to case
development is taken, it is necessary to undertake an adequate review
of the literature and evidence-base prior to case development. To
oversee this process, the authors suggest that, at a minimum, a project
officer is assigned to manage the overall development process for the
cases, perform a literature review and conduct data analysis. The

Health Education in Practice: Journal for Professional Learning. Vol 1, No. 1 (2018)



Shaw et al.

authors have frequently appointed an individual who is close to the
target audience to this role, such as a medical student who has had
previous clinical experience in nursing or other health disciplines.
Ideally, the project officer will work on multiple programs and will assist
in the development and editing of cases by content experts. The
second key appointment is an overall editor who has substantial
content-matter expertise. The editor will appoint the multidisciplinary
team, liaise with content-matter experts, oversee the development and
review processes, and ultimately approve cases for use.

Several elements of the CASE methodology make it a unigue tool
for developing case-based educational resources. One of the central
aspects of this methodology is the focus on a collaborative and
multidisciplinary approach throughout the content-development
process. It has been established in the literature that a multidisciplinary
approach is beneficial in a range of situations, due to the ability to draw
on a wide variety of views and experiences (Fraser and Matthews
2007). The use of multiple authors and disciplines facilitates discussion
around complex clinical issues to ensure the development of clinically
relevant cases. When forming the multidisciplinary team, it is important
to include members not in the target audience (e.g., include nurses in
programs being developed for doctors and vice versa). It is also
important to include participants that are close in terms of years of
practice to the target audience (e.g. using advanced trainees when
developing programs for new graduate doctors). This helps to ensure
that case scenarios are authentic to the end user and that any
associated formative assessment is set at the appropriate depth.
Where possible, healthcare consumers should also be involved in the
development process to provide patient and carer viewpoints.
Depending on the context of the course, it is important to consider
including non-clinical team members drawn from the organization,
such as risk managers if developing cases in safety and quality for
example.

In the process of developing authentic case scenarios, an
unanticipated but well-received consequence of engaging a
multidisciplinary team in case development has been the creation of a
safe and constructive space for the multiple healthcare professionals
and consumers to discuss the clinical scenario under consideration. As
an example, during the development of a program on reducing pain in
palliative care and oncology, the multidisciplinary development team
of nurses and doctors from a single clinical unit spent a number of
weeks longer than anticipated developing the program. It was clear
during the discussion that the case-development process was one of
the few opportunities these professionals had had to discuss key
challenges that they experience in their team-based care delivery.

STEP 2: ESTABLISH THE EVIDENCE BASE

It is surprising how many case scenarios used in CPD programs are not
developed against an evidence base. An evidence base helps to ensure
that any set of scenarios that are developed covers the content area
and reflects best available practice. Having this evidence available to
the development team is especially important during the initiation
workshop and to guide initial case selection.
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The evidence base to cover varies, but could include practice
guidelines, patterns of care studies, and available local data. Ideally, an
evidence base will also include consideration of where there are gaps
in knowledge and practice to inform the targeted development of
cases. The degree of effort expended in reviewing evidence will depend
on the area under consideration and available budget and resources. If
resources are limited, even a simple review of key guidelines and
evidence can have a significant impact on the cases developed.

In instances where there is a lack of evidence, it can be useful to
spend time canvassing the potential end users of a program for key
issues they would like addressed. For example, in a program developed
to address key issues in safety and quality for interns at Massachusetts
General Hospital and Brigham and Women’s Hospital, interviews were
held with interns from the previous year regarding which safety and
quality issues had had the most impact on their practice (Shaw et al.
2012). This step revealed a significant number of on-the-ground
scenarios that were used to develop an authentic set of case scenarios
set at the right level for the participants. It was of note that the
leadership team had not previously identified a number of these issues
and tended to focus on higher level issues that were not encountered
regularly by the participants (Shaw et al. 2012).

STEP 3: RUN A STRUCTURED DEVELOPMENT PROCESS

Once a multidisciplinary team has been established, it is important to
run a structured development process.

(A) COMPILE INFORMATION

To facilitate the development of scenarios, it is important to compile an
information pack for the multidisciplinary team prior to their first
meeting. This should include the following:

e contact details for the team members

e asummary of the evidence base, key publications and guidelines,
as appropriate

e exemplar cases
e an example of how cases will be used in the educational program

e ideally, links to an example live online site.

(B) THE INITIATION WORKSHOP(S)

It is recommended that a 3—4 hour initiation meeting is held with the
multidisciplinary team. The authors’ experience suggests that this is
best done face to face, but teleconferencing or video conferencing can
also be used. Being able to see the other members of the development
team at an initial meeting can help to ensure that all members share a
common understanding of the process of program development and
are included in the team as it moves forward. In the authors’ experience,
not holding this initial meeting delays the development of the program
development and reduces its quality significantly.
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During the meeting, the team will be led by the editor to achieve the
following key objectives:

e discuss the evidence base and gap analysis to determine key
behaviours that are most likely to have an impact on improving
outcomes

e identify 10-15 key take-home messages

e discuss the structure of feedback to be included with the case
scenarios

e canvas likely case scenarios that will allow exploration of key take-
home messages

e familiarize the development team with the format to be used for
the case scenarios

e assign case writing tasks to team members, based on area of
expertise and enthusiasm for the topic area.

Discussing the evidence base and identifying the specific problem
the course will address may be a lengthy or a short process, depending
on the program area. In the development of a nursing program
designed to improve pain management in the palliative care setting (as
mentioned earlier), discussion of the evidence base and potential gaps
in knowledge occurred over a series of meetings attended by the
development team, including palliative care nurses and medical staff. In
this instance, the issue at hand was improving patient self-reported
pain scores, and it was not immediately clear what key behaviour or
systems change was required. Following a very productive discussion,
it was agreed that effective pain assessment was the key issue and a
program of ten cases focused on this aspect of care was developed.
The cases developed in this program were subsequently used in a
program demonstrated to improve clinician knowledge and to reduce
self-reported pain scores (Phillips et al. 2014).

This example contrasts with a program developed for primary-care
clinicians on the diagnosis and referral of lung cancer patients, where
the evidence base was covered in a 30-minute conversation with the
multidisciplinary team, as a succinct resource had been recently
developed by Cancer Australia covering the evidence and practice
gaps surrounding this issue.

In almost all the programs developed by the authors, this step has
proved productive and has produced unexpected results, in even the
most evidence-based areas of clinical practice, in terms of where the
gaps are in clinical behaviours and how these relate to patient
outcomes.

In addition to the use of collaboration, the CASE methodology
emphasizes the importance of the take-home message (THM) in
developing online CPD programs. We have found this to be a
particularly useful concept in CPD, where the time for course delivery
is often limited and it is vital that a program is focused around the key
learning objectives. The use of key THMs also generates a concisely
defined focus on the key behaviour or patient outcomes that the
program should target. THMs capture the core message from each
scenario that learners should take away from the program. Collectively,
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the THMs encase the core learning objectives of the program. It has
been the experience of the authors that an average CPD activity of 4—
6 hours should not exceed 10-15 THMSs. It has also been the experience
of the authors that each case should only deal with one or two key
THMs to keep the program learning manageable from the participant’s
point of view. The authors have found that content experts invariably
struggle with refining their content down to a manageable volume for
inclusion in a course. If a reductive process is not applied then it is easy
to end up with overly complex cases and text-heavy content.

Defining the THMSs first, before case development, has been found
to be a good way of informing a tighter and more focused case writing
process. If one starts with case development without focusing first on
THMs, one can quickly lose sight of the overall program objectives.

Almost all case scenarios used in online learning will be associated
with a learning object, such as a multiple-choice question or free-text
guestion, that provides an opportunity for providing feedback to
participants once they have interacted with the case. The authors have
found in their work that the impact of the learning experience is related
to the structure and quality of the feedback. Through review of the
literature and trial and error, we have found that the following points
are important to consider when developing feedback.

In general, we have found it most important to keep feedback to no
more than a small number of paragraphs, each of which is only a
handful of sentences long. We generally break the feedback into four
sections:

e Take home message. To reinforce the THM we commence
feedback with a simple two or three-line paragraph that reiterates
this take-home message.

e What actually happened. Where it is possible to use real-life case
scenarios, it is very powerful to follow the THM with a section that
describes the ultimate outcome for the clinician and/or patient in
the case. For example, in the case mentioned earlier around
developing case scenarios for medical interns in the USA,
highlighting in the feedback the consequences for the interns and
their patients who had been involved in the original scenario was
found to enhance learning retention (Shaw et al. 2012). Where it is
not practical to use real-life scenarios, then one can instead
provide feedback on what the likely consequence of the scenario
would have been on the patient and the clinician.

e How are we performing? The authors often include links to relevant
organizational or national performance data relevant to the case. In
safety and quality programs this may, for instance, include rates of
falls in the hospital or adverse drug interactions. Once again, this
directs the attention of the participant by contextually relating the
case to their immediate practice. The authors are currently
researching the impact of including audit and feedback data in
scenario feedback, given the effectiveness of audit and feedback in
other clinical contexts.

e Links and resources. Feedback on a case will usually conclude with
a links to a small number of references, and ideally to local policies
and procedures.
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(C) COMMENCING DEVELOPMENT OF CASE SCENARIOS

During the initial meeting, it has been our experience that most
participants will join more actively in the discussion around certain
THMs than others. It is useful for the editor to note this participation,
and then to allocate case development along these lines of interest.
Ideally, to avoid too much variation in style, no more than two or three
authors will develop a case in a set of 10-15.

In providing advice to authors on how to build cases, we provide
exemplars and, ideally, access to case scenarios in-situ in other similar
learning programs. During the meeting we emphasize the following
points in case development:

e Where possible, draw on real scenarios that will be relevant and in
the appropriate scope for the target audience.

e Keep cases short (no more than six or seven lines).
e Focus cases to address no more than one or two points.

e Use a writing style and language that participants will relate to —
for example avoid overly formal language.

e Ideally, use a strong image alongside the case.

e Give the patient and any clinicians involved in the case credible
pseudonyms.

e If developing multiple questions with the case, focus around one or
two areas to explore and avoid the use of too many answer
options in a multiple true/false question type (ideally no more than
four options in any given question).

(D) CASE DEVELOPMENT AND REVIEW

We recommend that authors prepare draft cases that they first share
with the content-matter expert. The content matter expert can then
provide advice on consistency and content coverage. Ideally, authors
will be given no more than two weeks to complete this step.

Once the editor has a complete, or near complete, set of cases, then
these can be shared with the entire group to review overall coverage
of the content area. It has been the authors’ experience that this can be
done effectively via email exchange rather than teleconference.

(E) PILOT TEST CASES

It is vital that the cases are pilot tested with a cohort of participants
representative of the target audience, as this always results in
significant modification of the cases regardless of the authorship team.
Ideally, cases will be pilot tested using the same delivery platform that
will ultimately be used.

(F) FINAL TELECONFERENCE

The authors have found it useful to arrange a final teleconference once
all cases have been reviewed. This allows for sign-off from the group,
which can be important in some courses, as well as time for the
resolution of any final issues that may have arisen.
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STEP 4: EVALUATE THE END PRODUCT

If possible, any new program is best released on a smaller cohort of
participants, as there will inevitably be issues even following the pilot
testing phase. As with any program roll-out, an evaluation plan should
be developed to ensure adequate qualitative and quantitative feedback
is gathered on the effectiveness of the case scenarios. Any feedback
that is received should be extensively reviewed and used to modify and
improve cases.

CONCLUSION

Continuing professional development in healthcare is being
transformed with an ever-increasing reliance on online learning to
deliver education. It is of concern that, in healthcare, increasing use is
being made of click-through slide-set based online learning with an exit,
fact-based knowledge quiz, to deliver mandated education.

The use of case scenarios to deliver contextually relevant online
learning is an approach that aligns well with adult learning principles
(Reeves et al. 2002; Cercone 2008). That being said, it has been the
experience of the authors that case-based scenario development in
many online learning programs does not follow a structured process
and often little attempt is made to align case scenarios with key THMs
and learning objectives. The CASE methodology provides a framework
to support a structured, multidisciplinary, evidence-based and patient-
centered approach to case development for use in online learning
programs. Use of the CASE methodology has also resulted in
unexpected benefits, such as providing an opportunity for
multidisciplinary care teams to discuss key aspects of their practice in
the ‘safe’ context of educational development.

The CASE methodology has been used successfully by the authors
to develop a number of online learning programs that have had an
effective impact on participant knowledge and behaviour (Shaw et al.
2012; Phillips et al. 2014; Robinson et al. 2017). The authors are currently
researching aspects of extending the CASE methodology, such as how
best to deliver audit and feedback data as part of online learning and
how to link program evaluation with improvement in patient care and
outcomes. From its use to date, the CASE methodology has
successfully provided a concise, thorough and structured approach to
designing what is an integral part of many online CPD programs. The
CASE methodology should be considered for future use in case
development as it ensures a well-constructed, thorough and structured
approach to what is a commonly used educational strategy for health
professionals.
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