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ABSTRACT

Participatory systems approaches are readily used in multi- and inter-disciplinary exploration of
shared processes, but are less-commonly applied in trans-disciplinary efforts eliciting principles
that generalise across contexts. The authors were charged with developing a transdisciplinary
framework for prospectively or retrospectively assessing initiatives to improve education and
training within a multifaceted organisation. A common System Impact Model (SIM) was
developed in a series of workshops involving thirty participants from different disciplines,
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clinical specialisms, and organisations. The model provided a greater understanding of the
interrelationships between factors influencing the benefits of education and training and
development as seen from various stakeholder perspectives. It was used to create a system
for assessing the impact of initiatives on service-users/patients, trainees, and organisations. It
was shown to enable a range of participants to connect on common challenges, to maximise
cross-, multi-, and inter-disciplinary learning, and to uncover new strategies for delivering

value, as system designers.

1. Introduction

The aim of the work described herein, was to use
a participatory systems approach to develop
a framework for the assessment of initiatives to improve
education and training - both prospectively for strategic
prioritisation and retrospectively for learning within
a multifaceted organisation. There are examples of out-
come- (D. E. Moore et al., 2009) and conceptual-
frameworks (D. E. Moore et al., 2018) to this end, but
these stop short of developing assessment frameworks.

The stakeholders who approached the authors were
members of the “Education Academy” of King’s Health
Partners (KHP). KHP is an Academic Health Science
Centre made up of three NHS Foundation Trusts and
a University, providing education and training for a wide
range of students and healthcare professionals, adminis-
trative and support staff. In this instance, KHP’s Education
Academy members from a range of professional disci-
plines, were interested in improving their understanding
of how various initiatives or types of training had impacted
services, and which prospective initiatives they ought to
invest in by virtue of this increased knowledge of their
likely impact. Additionally, they hoped that by tracking the
impact, more robust cases could be made for increased
overall investment in this area.

1.1. Strategic investment in workforce education
and training as a transdisciplinary challenge

Staff development is a common and fundamental
component within each specialism and discipline of
healthcare. This assessment of initiatives to
improve education and training was framed as
a transdisciplinary challenge because education
and training are subject to certain common
dynamics and may have common tenets (Lehane
et al., 2019; Mantzourani et al., 2019) and goals
(Browne et al., 2021); but in practice they are
implemented and experienced in the isolation of
different disciplinary contexts, and often navigated
with distinct practices according to discipline.
Transdisciplinarity is further defined below, and
its precedent, challenges, and opportunities are
briefly described; both in general and in the con-
text of education and training.

1.2. Participatory systems approaches in
transdisciplinary challenges

Participatory approaches for developing a shared
representation of a system and its dynamics have
been shown to be readily and fruitfully usable in
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numerous interventions. Predominantly these
approaches involve the convening of participants of
multiple disciplines: they generally contribute their
disciplinary knowledge or perspective, per multidisci-
plinary collaboration; they may collectively establish
an interdisciplinary understanding — of how their dis-
ciplines are linked and interact; rarely do they develop
a generalisable, transdisciplinary understanding,
which is holistic, and “transcends their traditional
boundaries” (Choi & Pak, 2006). The tendency
towards the multidisciplinary and transdisciplinary
in participatory exercises is natural, since in healthcare
these exercise often relate to the management of
a particular condition or business process with which
each discipline interacts as a stakeholder (Kang et al.,
2017; Kiekens et al., 2022; Kotiadis et al., 2014;
Marchal et al., 2021). This does, however, mean that
the use of participatory methods in trans-disciplinary
efforts is relatively untested.

Transdisciplinary frameworks are less amenable to
subsequent analytical modelling than their counter-
parts (Kotiadis et al., 2014). Those who have
attempted to apply participatory systems approach in
transdisciplinary exercises report challenges due to
increased diversity in participants’ communications-
styles and motivations (G. Moore et al., 2021), and that
heterogeneity of applications were difficult to accom-
modate within resulting frameworks (Landa-Avila
et al.,, 2022).

In spite of the inherent challenges of transdisciplin-
ary frameworks, they are yet considered to be valuable -
for example: in supporting the integration of knowledge
(Picard et al., 2011), in addressing global and funda-
mental challenges (Swinburn et al., 2019; Wardani et al.,
2022), and in governing distributed functions such as
education and training (Appel & Kim-Appel, 2018;
Foadi et al., 2021). Since healthcare services that are
diverse and specialised often share support structures
and a common ethos, it stands to reason that common
frameworks might enable shared learning, cohesive-
ness, and improvement in general. By framing chal-
lenges as transdisciplinary in design approaches, it is
possible to co-opt diverse contributions “beyond the
limiting confines of traditional disciplines” and enable
the mixing of practices (Dorst, 2018). This knowledge
may then be readily mobilised - as situation- and dis-
cipline-agnostic transdisciplinary frameworks, that are
usable within and across an entire organisation
(Kornevs, 2019; Kornevs et al., 2018).

In the task of developing support for the uplift of
disparate activities collectively and from a single bud-
get, a transdisciplinary framework can be desirable: for
example, for solidarity (Appel & Kim-Appel, 2018),
for efficiency (Nayna Schwerdtle et al., 2020) and
transferability of interventions (Foadi et al., 2021).
The methodology applied in this article has previously
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been applied in multidisciplinary and interdisciplinary
projects (Akinluyi, 2017; Akinluyi et al., 2019), and the
authors reflect on its application in transdisciplinary
work to understand the value of workforce education
and training initiatives.

2, Background: system impact modelling
approach

The participatory method used to develop the envi-
sioned transdisciplinary framework is decidedly one
that conforms to a systems approach, and one which
focuses on the emergence of value from the modelled
system. On the basis of applying systems approach, the
concept of value, and their embodiment in the
“System Impact Model” are described below.

2.1. Importance of systems considerations in
workforce education and training initiatives

In healthcare, work is rarely undertaken in isolation.
Effective service delivery depends on the collaboration
of multiple staff working in different teams, with the
resources and technology available and in the envir-
onment in which services operate (Greenhalgh &
Papoutsi, 2018; Sturmberg & Lanham, 2014; Wilson
et al., 2001). When considering the strategic delivery
of education and training in an organisation, as in
many initiatives, this complexity confounds planning
(Bleakley & Cleland, 2015; Hamman, 2014).

A new programme, project or strategic change may
for example be frustrated by unforeseen and often -
unobserved factors — anything from poor engagement
with cross-disciplinary partners (Lindgren et al., 2013;
Padgett et al., 2019) to a lack of time to engage
(Fletcher, 2007). Similarly, opportunities to greatly
improve the situation may go undetected without
a rigorous exploration of the system: confounders
and all. A failure to comprehend interdependencies
makes it very difficult to predict accurately how an
initiative will impact various stakeholders. This fun-
damentally limits our ability to design for and measure
success in health systems. It is broadly accepted that,
“a collective systems thinking exercise among an
inclusive set of health system stakeholders is critical
to designing more robust interventions and their eva-
luations” (De Savigny & Adam, 2009, p. 52).

The stakeholders who approached the authors in
this scenario were anecdotally aware of many factors
affecting whether training achieves its desired result -
citing, for example, that members of a team might gain
a new competence but then be unable to put it fully
into practice due to other factors such as lack of
equipment or limited clinic time. The group wanted
to understand and invest effectively in the system as
a whole, considering areas such as staff support,
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team - working and workplace design, all of which
might unlock the full value of spending on training
and development. It was understood from the outset;
therefore, that a systems approach with a diverse par-
ticipant-group would be necessary in the proposed
exercise — not only for identifying assessment indica-
tors; but for identifying common determinants or
predictors of effectiveness and “value” in training
and education.

2.2. Conceptualisation of Value

Prior to establishing any assessment framework, it
would be necessary for the multidisciplinary group to
achieve some level of consensus on what it is their
education and training endeavours are intended to
achieve. The concept of “value” describes just this -
it is, “the overall desirability of outcomes, delivered by
a course of action or design decision” (Akinluyi, 2017).
It is important to engage stakeholders who affect and
participate in a system, to draw out their understand-
ing of how it works; but to understand value in
a system, questions must be asked about which out-
comes matter fo those stakeholders whom the system is
designed to impact. Are the outcomes desirable or
undesirable to them? How important are they?

Sometimes it is difficult to measure how desirable
something is. In reality, it depends on who you ask and
when you ask it. Even though a healthcare system has
a complex mix of stakeholders involved in making the
most of training opportunities, the methodology
described in this report can help to reconcile stake-
holder perspectives and capture the complexity of the
system they are participating in.

2.3. The System Impact Model

The participatory system and value analysis
approach applied here is based on the development

of a System Impact Model (SIM) - a network of
outcomes that act as influences within a situation.
Outcomes, by the convention of the SIM are
defined as attributes that can be increased or
decreased. A generic picture of a SIM is illustrated
in Figure 1. It is a form of causal mapping whose
conventions and extensions can highlight stake-
holder perspectives and indicate specific interven-
tions for system improvement.

2.4. The process of developing a system impact
model

The SIM and the process for developing it has been
described by Akinluyi et al. (2019). The process
involves asking oneself, or workshop participants,
a sequence of questions in different ways. In doing
so, the understanding of participants can be drawn out
and captured. In line with insights from Clarkson et al.
(2017)’s “Engineering Better Care” report, it is
a process where, “the layout of the system, defining
all the elements and interconnections and integrating
people, systems, design and risk perspectives” is con-
sidered (Clarkson et al., 2017).

The process is supported by various tools, including
the “core purpose translation” tool (Figure 2) may be
applied, to take participants’ statements about the core
purpose of the (transdisciplinary) challenge, and con-
vert it into an outcome in line with the SIM conven-
tion. Similarly, the questions used to develop the SIM
form a “loop” which allows facilitators and partici-
pants to continue to elaborate, the system description
insofar as timing and interest allow. The loop is illu-
strated in Figure 3.

2.5. Utility of this approach in principle

This approach can help to elicit the relevant aspects in
a situation - including people, resources, opportunities
and challenges and the relationships between them. It
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Figure 1. A generic picture of a system impact model - from Akinluyi et al. (2019)’s paper on outcome identification

(with permission).
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Figure 2. Core Purpose Translation Tool (With permission) - Developed by Akinluyi (11) based on a cross-examination of
Statements of Core Purpose form leading Non-Profits, Consumer Companies and the NHS.

connects proposed interventions to the workings and
purpose of the system as a whole, enabling “system
designers” to influence a desired impact more effectively.
As such, it is faithful to a definition of a designed system
as “an integrated set of elements, subsystems, or assem-
blies that accomplish a defined objective” (INCOSE,
2015). The SIM as described by Akinluyi et al. (2019),
stops short of representing how different outcomes inter-
act and only indicates, which outcomes affect others. For
the purposes of analysing transdisciplinary phenomena,
this level of detail in describing causal relationships may,
however, be appropriate - it is anticipated that the nuance
of these relationships may manifest differently in differ-
ent disciplinary contexts.

The SIM diagram can allow knowledge about the
impact of initiatives (as “QI/Design activities” in
Figure 1) to be gathered and presented. This
includes considerations of which factors may deter-
mine success or failure. As a tool for systems think-
ing, it encourages consideration of the situation as-is
and to judge how best to act. It can also help to
answer crucial questions about who the relevant
stakeholders are and what value means to them.
The process of generating the SIM has been
reported previously (Akinluyi et al., 2019) but it is
applied here in the context of healthcare training
and education. An account of how this process was
carried out, is given in the method section.

2.6. Applying this approach: case study in
training and education impact

This case study considers a pair of workshops held by
King’s Health Partners (KHP) entitled “Identifying the
value of investment in education and training”. This
exercise had a broader organisational remit than the
technical disciplines’ workshops run for SIM case stu-
dies reported previously (Akinluyi et al., 2019), and
was distinct in that its goal was transdisciplinary. The
aim was to use the SIM approach to produce
a transdisciplinary measurement framework that
could be used to quantify impact and, therefore, to
provide insight for prioritising initiatives.

At the time of carrying out the workshops, the
application of the tool and its study was secondary to
the goal of producing this framework, and the purpose
of the activities can be described as assessing the
quality (and primary feasibility) of this approach.
Quality was reviewed retrospectively, using the criteria
developed and applied by Kotiadis et al. (2014).

3. Method: generating a system impact model
for training and education initiatives

As summarised in Table 1, a SIM and assessment
framework was developed over the course of two two-
hour workshops. The goal was to explore how
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Figure 3. Developing an Impact Model Systematically, using a Sequence of Questions from the Outcome Identification
Loop — from Akinluyi et al. (2019)’s paper on outcome identification (with permission).

investment in education and training might be most
usefully directed and evaluated - the key output was
the assessment framework (a system of measures and
indicators for impact assessment) that was derived
from the SIM. These two workshops are described in
this section below, and an additional follow-up work-
shop is briefly described in the next section.

By way of an initial evaluation, the “quality” of the
SIM and its application in these case studies is discussed
in terms of criteria of validity, credibility, utility, feasi-
bility and creativity, as applied by Kotiadis et al. (2014)
—and additionally experience is considered here. This
evaluation is reflective
Acknowledged limitations and indications for subse-
quent validation are included in the discussion section.

initial and in nature.

3.1. Assembling of participants

The 30 participants described in Table 2 were
invited through KHP’s Education Academy, and
they came from various disciplines and clinical
specialisms within one University (King’s College
London) and three NHS Trusts (Guys & St
Thomas’, King’s College Hospital and South
London and the Maudsley NHS Foundation
Trusts). Table 2 represents participants’ specialisms
at the time of the workshop, and does not account
for prior roles and experience, which might also
enrich contributions. Participants were not specifi-
cally selected by the authors, as might otherwise be
the case (“Step 1: Assembling the Team”, in the
SIM process outline of the background section).



Table 1. Workshop content in overview.
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Workshop/Stage System Impact Model Stage General description of stage
[Planning] 1 - Assembling a Team The knowledge and understanding needed to produce a system model sit with those
people who interact with it, who bring with them different perspectives and
insights (As Figure 1 illustrates).
Workshop 1 2 - Establishing Core Purpose More often than not, an improvement exercise has a defined scope or an overall
objective before the system modelling stage is reached. It is important to establish
a common understanding of this — especially in handling a transdisciplinary
challenge.
3 - Seeding the System Impact Statements of purpose are gathered, and (re)articulated as “outcomes”, which are
Model (SIM) framed as attributes that can be increased or decreased. A “core purpose
translation” tool (Figure 2) may be applied, to support this process.
4 - Developing the SIM Mapping out’ the SIM means asking participants a series of questions in sequence
(Akinluyi etal., 2019) to elicit more outcomes, which they gradually add to the SIM,
representing (with arrows) which outcomes influence others. The SIM then grows as
described in the lower portion of Figure 3.
Workshop 2 5 - Arranging the impact model and Defining the “boundary” of a designed system means identifying the outcomes that

drawing system boundaries

directly affect and are meaningful to those individuals that we aim to serve. Akinluyi

etal. (2019) set out various criteria for defining boundary outcomes.

6 - Deriving measures and indicators Measures and indicators should map as closely as possible to the identified boundary
outcomes. Where outcomes are difficult to measure directly, connected or
associated outcomes may be as a proxy. Proxy measures/indicators must be kept in
context, to avoid a bias towards more measure-able, less meaningful outcomes.

Follow-up workshop: on  Further SIM development and
nursing retention utilisation

Table 2. Participant Backgrounds.

Staff Group

Participant Job Titles as disclosed

Nurses

SC Dentistry
Paediatrics
Psychiatrics/Psychology

Haematology

Therapies and rehabilitation

Genomics

Acute medicine

Surgery

Human resources stakeholders

Education training operational (within organisation)

Academic (Clinical Academic) training

Strategic training organisation

Strategic leadership

Deputy Chief Nurse

Nurse

Senior Nurse- Project Lead

Consultant in special care Dentistry

Consultant in Paediatric Disability

Head of Education and Training, Psychosis Clinical Academic Group
Consultant Clinical Psychologist

Haematologist

Occupational therapist

Consultant Occupational therapist

Deputy Chief Therapist

Education and Training Lead, Genomic Laboratory Hub
Consultant and Honorary Senior Lecturer in Acute Medicine
Project Lead, Surgical Simulation Team

Director of Equality, Diversity and Inclusion

Head of Learning and Development

Associate Director Education Training and Development
Visiting Senior Lecturer

Reader in Clinical Education

Organisation Development Coordinator

Clinical Educator for Medical Physics in London

Head of CPPD and Education Funding

Director of Lambeth Living Well Network Alliance
Organisational Development Change Manager/Consultant
Organisational Development Associate

Equality and Human Rights Advisor at NHS

Regional Director for Health Education England

Director of Organisational Development

Director of Operations and Partnerships, GSTT

Head of Research and Development

3.2. Workshop 1 (Building the SIM)

The overall structure of the workshop was:

e Pre-work

e Introduction to the concepts of systems-thinking
and value.

¢ Identification of desired outcomes and value per-
spectives (based on pre-work)

¢ Groups application of SIM method to relevant
case studies

e Feedback and identification of key issues
e Next steps

3.2.1. Pre-work: establishing core purpose (Step 2)
Prior to the workshop, participants were asked to
prepare a short answer to the question: “what are we
hoping to achieve through education, training and
development?” This served the purpose of priming

the discussion and preparing content for “seeding
the SIM”
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3.2.2. Seeding the system impact model (SIM)
(Step 3)

Whilst introducing themselves participants presented
their answers to the “pre-work” question; approxi-
mately fifteen minutes were then spent translating
“statements of purpose” into desired outcomes.
These outcomes were recorded on sticky-notes and
grouped into key themes on a board, to form an
affinity diagram. These themes formed the high-level
outcomes that particularly represented value to senior
staff in the organisation; they would seed the SIM and
act as “boundary” outcomes.

3.2.3. Developing the SIM (Step 4)

Participants were then divided into four groups. Each
group was assigned a predetermined “persona” to work
with. These personas were based on discussions with
various stakeholders prior to the workshop. They were:

e an Allied Health Professional on rotation, look-
ing to develop leadership capabilities.

e a Doctor (specialist registrar), working within
a multidisciplinary clinical team, with research
interests, looking to attend a conference.

¢ a Nurse, studying for a Master’s degree while
working and looking to progress.

e a Manager, considering taking up a professional
qualification.

Each group spent time developing their personas.
These then formed the focal point for further SIM
development.

Participants were also asked to identify more trainee
boundary outcomes by considering “what else might
affect [the persona]?” in the context of the individual
challenges and development paths faced by their group’s
persona. They also went on to identify antecedent out-
comes by discussing factors that could help or hinder the
delivery of the boundary outcomes identified — addres-
sing the question, ‘what else might affect this [outcome]?

Up to this point, the outcomes that participants had
identified had been recorded in one column of a table
on a worksheet. Participants were then asked to reflect
on the impact of the outcomes they had listed on
a number of people: the persona developed within
their group, their department and on associated ser-
vice users. In doing this they considered the question
“what [else] might this affect?”

3.2.4. Arranging the impact model (initiating

Step 5)

By addressing each of the outcome-identification
questions (Figure 3), the content of the SIM had
been built up and recorded in tables of outcomes.
The participants then attempted to arrange these out-
comes within SIMs of their own. Given time con-
straints it was not possible to collate all of the

insights into a single SIM. Each of the four groups
developed their own SIM with mixed levels of success.
These were then presented and discussed. This pro-
voked a discussion about the importance of colleagues
“buying-in” to what individuals have learned in their
continuing professional development (i.e., the “recep-
tiveness of service to training” in Figure 4). The con-
tent of the outcome tables was then arranged into
a draft SIM ready for review at a second workshop.

3.3. Workshop 2 (Completing the SIM and
deriving outcome indicators)

This second workshop was convened as a review meet-
ing from the draft SIM. It was attended by a smaller
group of 12 people. This meeting began with
a summary of and feedback from the first workshop.
The draft SIM was then presented and discussed in
three groups. The reception was positive and partici-
pants immediately set about interrogating, elaborat-
ing, and suggesting changes to the working model.

3.3.1. Drawing system boundaries (completing
Step 5)

In order to complete the working SIM (Figure 4),
participants focused first on the patient/service-user
perspective, highlighting boundary-outcomes that
were directly experienced by them. These outcomes
are highlighted in blue in the final SIM. Similarly, this
process of boundary-identification was carried out
from the perspectives of trainees (orange) and corpo-
rate staff (green).

The model stimulated a discussion about its impli-
cations for investment in training. It raised questions
such as, “if ‘receptiveness of service to training’ is such
a crucial factor, do we need to invest effort in dealing
with this rather than creating more and more training
programmes?” Participants also noted a set of key
outcomes that related to “Vision and Culture”
(Figure 4) which have the potential to unlock down-
stream benefits. These were, for example, to be sup-
ported through leadership development, corporate
communications, and networking opportunities.
Another crucial factor, “staff retention” was also high-
lighted and this became the subject of a further work-
shop (see ‘follow-up exercise).

3.3.2. Deriving measures and indicators (Step 6)

Participants in the second workshop were asked to
discount those boundary outcomes in Figure 4,
which, by comparison with the others, are of lower
priority where investment is concerned. They were
then asked to consider ways in which they might
measure and monitor these key boundary outcomes.
Three groups separately considered the boundary out-
comes affecting key stakeholders: service-users
/patients, trainees, and organisational systems. The
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Figure 4. A System Impact Model for Education, Training and Development — with filled circles representing “boundary outcomes”,

directly affecting stakeholders.

resulting boundary outcomes and suggestions for sys-
tem measures are summarised in Table 3. If the correct
stakeholders are engaged, and each group is engaged
in the development of the SIM, this system of mea-
sures represents a holistic system of measurement and
captures key considerations for those the system
serves. There is some question as to whether partici-
pants of the second workshop can be said to fully
represent those within the first workshop, and this
will have influenced the output in Table 3.

One of the key challenges identified in this part of
the exercise was the need to capture and reconcile
qualitative measures for key outcomes, such as staff
engagement. It was helpful to focus on these more -
challenging indicators as a group. In just a short time,
participants were able to consider a range of novel
approaches that included various psychometric and
review methods, such as engagement (Jagannathan,
2014) and resilience (Ng & Nicholas, 2015) surveys.
What is more, these were considered alongside quan-
titative measures, such as those derived from the ana-
lysis of coded procedural data. Although qualitative
and quantitative measures can be difficult to reconcile,
the SIM provides a context for considering different
indicators alongside one another and can therefore
guide discussions about what these measures mean
for stakeholders.

3.4. Additional workshop: elaborating the SIM, to
target nurse retention

In an unplanned addition to the two main workshops,
one of the participants, a Nursing placement
Development Facilitator, approached the authors to
apply the same approach elsewhere - to the challenge
of increasing “staff retention” in the pool of trainee
nurses at Guy’s & St Thomas’. Nursing staff retention
was a widely-recognised concern (Finlayson et al.,
2002), which had recently been exacerbated by the
removal of NHS bursaries from nursing, midwifery,
and most allied health students and their replacement
by student loans. The authors were asked to contribute
to an existing set of workshops being run as part of the
Trust’s “preceptorship” programme. Using Figure 4 as
a starting point and by successively asking the ques-
tion “what [else] might affect this [outcome]?” in small
groups, the 20 nursing trainees in attendance were
asked to design system interventions that would
appeal to them.

A number of detailed interventions and ideas were
elicited from and discussed by the group. Insights
from this discussion were taken away and put together
by a small group, to translate them into outcomes. The
outcomes were then presented to the next group of
trainees the following week, so that a second cohort
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Table 3. Outcome measures/indicators suggested in the workshops.

Stakeholder Outcome Potential Indicators
Patient Service capacity = [waiting times] Number of new roles created.
Procedural data; analysis of procedural volume.
Actual waiting time data.
Service proficiency = [Procedural Success, Procedural outcome data.
Patient Safety] Incident data.
Range of Services = [Service proficiency] Analysis of procedural data.
Service Affirmation = [Confidence in Services] Awards & Publications.
Investment in personalised patient care = Structured patient feedback.
[Positive Patient Experience, Procedural Success] Reports/surveys on time invested per case (estimated).
Trainee Attainment of knowledge Attainment of (accredited) qualifications.

Organisation

[Attainment of knowledge & Ability to
Communicate & Receptiveness of Service]
= Diffusion of knowledge

Perspective and confidence
[Satisfaction of trainee]

= Staff Retention

Personal Resilience

Consumption of Time/Effort

Competence of trainee

[Resilience & Reduced Isolation & Satisfaction]
= Team Cohesion and Motivation

Training Costs = [Financial Impact]

Review at appraisal.

Post-hoc survey on training impact, e.g., 0-5 star reviews.

Reflection on, and documentation of: “How many did you tell about this. . . in your
immediate team? Outside your immediate team, within your wider Department?
Outside your Department, in the organisation?” i.e., consider both diversity and
size of audience.

Review at appraisal and/or 360-degree review, noting changes in individual
behaviour, number of change/improvement projects initiated and any
discernible impact on others.

Review and appraisal (as described above), evidence of applying corporate values.

(Documented) reflection on attitudinal and cultural change.

Psychometric tests.

Clarification of factors in exit surveys/interviews

Surveys and other possible subjective indicators of wellbeing and functioning of
team.

Feedback from supervisor(s).

Psychometric tests (e.g., “I-resilience” questionnaire (Ng & Nicholas, 2015)).

Reports on human resource allocation (i.e., time commitment).

Volume of exception reports submitted where staff must step in to work outside of
contracted hours.

Incident reduction (estimates).

Simulation training & review (medical staff).

360-degree appraisal of teams, including input from teams. Consider shared goals,
collaboration.

Engagement surveys.

Reporting on financial outlay, commensurate with estimated pay-off; similar to

NICE's cost-effectiveness measures.

could refine the work and also identify any important
issues missing from the picture. The results of this
two-stage process were used to produce the impact
model in Figure 5. Although participants were asked
to reflect how these outcomes would subsequently
impact on service users and the organisation as
a whole, their focus was not unexpectedly on nursing
staff retention, which is why no system boundaries are
drawn. By contrast with the two planned workshops,
this impact model was drafted by the Nursing place-
ment Development Facilitator, with limited direct
facilitation—Figure 5 is revised and refined with
some support, but this was at the level of consultation
and peer review.

In subsequent discussions about the application of
Figure 5, it was seen as a potential springboard to use
when developing new initiatives to retain staff.
Outcomes on the left-hand side of the impact model
correspond to “triggers” that can be directly influenced
by effect changes in the wider system of which Figure 5
forms a part. Those outcomes form what engineers refer
to as “(solution-neutral) problem statements” (Pahl and
Wallace, 2002), which are particularly useful for seeding
design exercises as part of a creative problem-solving
process. For example, the problem statement: “devise
a means for [supporting staff with accommodation]”,

was considered in detail by the nursing trainees. This
prompted a lively and creative discussion about poten-
tial interventions including suggestions such as, “pursue
corporate support from nearby hotels and facilitating
staff to stay close to work cheaply during periods of high
service demand”. In another discussion about how the
Trust could “devise a means for increasing [availability,
clarity of information]” trainees highlighted that, on
a practical level, increasing their awareness of and access
to the Trust’s intranet pages from mobile devices would
help them engage with the organisation and improve
their training experience. These exercises illustrated how
the systems approach and the tools presented here can
be used to stimulate the design of complex systems and
facilitate continuous improvement.

3.5. Assessing the quality of the SIM

The aim of this work was to develop a framework
for the assessment of initiatives to improve educa-
tion and training - as such the feedback from parti-
cipants described in the next section was informal.
In the discussion section the authors reflect on the
SIM’s “quality” based on the experience and outputs
of the exercise, and the feedback from KHP partici-
pants. Quality is discussed in terms of validity,
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Figure 5. An Impact Model for Nursing Retention.

credibility, utility, feasibility, and creativity, as
applied by Kotiadis et al. (2014) in their assessment
a framework “tailored to healthcare that supports
interaction of simulation modellers with a group of
stakeholders to arrive at a common conceptual
model”. Since their task also involved having multi-
ple disciplines achieve consensus, it was asserted
that the requirements and this the assessment frame-
work might usefully guide reflections here. These
reflections are presented in the discussion section,
along with indications for subsequent method
validation.

4. Discussion

The “quality” of the SIM and its application in these
case studies is discussed in terms of criteria of validity,
credibility, utility, feasibility, and creativity, as applied
by Kotiadis et al. (2014)—albeit with differences in
application since the goal of the exercise was to gen-
erate a transdisciplinary assessment framework, and
not to generate a computer simulation, as they did.
Additionally, experience is considered here.

4.1. Feasibility

Where evaluating the approach was concerned, estab-
lishing feasibility was the main purpose of the exercise.
In this context “feasibility” relates primarily to the

Quality of
Lifestyle

®)

Availability of

O-

Mobility within
Organisation

Variety/
Challenge
In workload

ability of the modellers and clients (i.e., participants)
to use the approach described, to generate the trans-
disciplinary SIM and framework. The account given of
the workshops in the previous section, and the outputs
in Figure 4 and Table 3 demonstrate that it was pos-
sible to produce these “hard” deliverables using this
approach, albeit with facilitation. The next step in
assessing feasibility would be to consider if and how
a SIM might be produced with limited or no facilita-
tion. Figure 5 is initially drafted with limited facilita-
tion, which is an indication of feasibility, but a more
rigorous feasibility study is desirable.

The workshops demonstrated how it is feasible to
coordinate and combine diverse contributions from
a variety of stakeholders (See Table 2),
a transdisciplinary exercise. Accepting that one
might argue that these participants have a similar
demo-graphic background, their experiences and
practices are from organisationally- and clinically-
distinct contexts, and the exercise is still considered
to be transdisciplinary. The challenges (Kornevs, 2019;
Kornevs et al.,, 2018) of aligning efforts in spite of
differences in communication-style, motivation (G.
Moore et al., 2021), can be said to have been met in
the production of the SIM. A significant factor in this
success is due to the centrality of “value” to the SIM
approach. The decision to align on a sufficiently-
abstract, shared purpose at the outset of the exercise
when “seeding the SIM”, meant that discussion was

in
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focussed on a common idea. The rest of the SIM-
generation process (see Figure 3) and its questioning
approach is designed to maintain focus on which
factors matters most; and its conventions mean that
the outcomes within the SIM are expressed in an
abstract and transferrable way.

The decision to use personas to elicit discussion was
another factor that focussed discussions, while allow-
ing individual specialists to express themselves. It
might be possible to expand on this with a toolkit of
methods that pose questions about Figure 3 in differ-
ent ways, but the personas alone achieved considerable
success.

4.1.1. Difficulties in SIM amalgamation/
transcription

Perhaps the main shortcoming of the approach
described in this paper was the effort required to
transcribe the contributions of many participants
into a single SIM. These diagrams are intended to
capture and rationalise the complexity of the situa-
tions that they model - it is both important and
challenging to achieve this in an orderly way. On
reflection on this exercise, the authors would recom-
mend that, where possible, workshop outputs should
be collated directly into draft SIMs as the final part of
a workshop. Where this is not possible, the process of
mapping system impact post-hoc is enlightening but
intensive — and necessitates follow-up appointments
with participants to check the model and gain further
insights. Regardless, it was shown to be valuable to
enlist a subgroup of participants, to review and curate
the final SIM. It should be noted that this is very much
an issue of efficiency; whereas the efficacy of this
approach for assimilating the views of diverse partici-
pants and disciplines was promising. This method
possibly offers some enhancement, building on the
experiences reported with similar approaches (Landa-
Avila et al,, 2022; G. Moore et al., 2021), but a more
detailed concurrent validation exercise would be
necessary to explore this in more depth.

4.1.2. Bias in the SIM

The relative detail and density of the SIM at the “trai-
nee” boundary (see Figure 4) indicates a bias towards
elaborating those parts of the SIM that were most
relevant to the interests of trainees, as opposed to
those of service users. This was largely because of the
profile of participants. Although the participant make-
up is significantly diverse so as to test the methodology
as a tool for delivering challenging transdisciplinary
(Kornevs, 2018; Kornevs, 2019) exercises (see Table 2),
patients were conspicuously absent from the work-
shops. The nature of the workshops, and the way
they were set up, inherently placed the focus on edu-
cators and trainers trying to deliver value to trainees.

Further bias in the workshop output emerges from
asymmetry in attendance between workshop one and
workshop two. In the selection of boundary outcomes
for measurement, those outcomes highlighted by par-
ticipants of workshop May 1 have been discounted or
deprioritised by participants of the smaller, follow-up
workshop. While having the same participants
throughout the exercise may not be practically achiev-
able, it is important to assure that the participant
group remains representative. Furthermore, it might
be possible to mitigate the risk of unduly excluding
outcomes from the SIM altogether, by replacing the
discounting/discarding process with a rank
prioritisation.

With these biases considered, the development of
the SIM is fundamentally an iterative process, and
Figure 4’s SIM has the potential to be applied in sub-
sequent further work, to better understand how train-
ing ultimately impacts on patient experience. This
might involve a review of patient feedback or, better
still, the direct engagement of patient groups and
representatives. Foreseeably, development/testing of
this approach with patients is likely to stretch this
approach in a different way. This might, for example,
affect the power dynamics of interactions; which may
have indications for how break-out groups and work-
shop stages should be organised, to maximise/retain
openness while increasing breadth of participation
(Geuens et al., 2018; Greenhalgh et al., 2019).

4.2. Validity and credibility

By some definitions of validity it is fidelity of the SIM
to situations faced by the participants in their profes-
sional practice. Credibility, here, is taken to mean
whether SIM accuracy is perceived to be sufficient
for its intended purpose (Kotiadis et al., 2014).

One area of challenge in this exercise — and a likely
challenge in other complex transdisciplinary exercises
(G. Moore et al, 2021) - was in representing inter-
relationships between various stakeholder groups in
the context of the system. The marking of boundaries
in the SIM helpfully illustrates this. The SIM presents
a series of nested systems of value delivery, each per-
taining to a different stakeholder group. It is possible
to expand the range of stakeholders considered by
adding and adapting boundaries - for example, with
slight modification, Figure 4 could incorporate the
considerations of the quadruple aim (Sikka et al,
2015) in its bands and boundaries.

The focus of the exercise was on delivery of outputs
and feasibility assessment. A more rigorous evaluation
would require additional and more-formal data collec-
tion to establish validity and credibility, compared to
the informal and open-form feedback survey that was
used. For example, it might be appropriate to consider
concurrent validity of the SIM with the Kirkpatrick



(1954) model. Within the SIM in Figure 4 participants
organically elicited indicators of training impact that
align to the Kirkpatrick model. For example,
Kirkpatrick’s “level 3: behaviour indicators” might
map to outcomes such as “Implementation: applica-
tion of knowledge” and “receptiveness of service” in
Figure 4; “level 4: results indicators: might encompass
all the outcomes to the right of the trainee boundary in
Figure 4. Being primarily a method for assessing the
impact of training itself, the scope of the Kirkpatrick
model is not directly equivalent to that of the SIM
(which also can represent initiatives to improve train-
ing), but there is sufficient overlap for the Kirkpatrick
model to provide a benchmark of validity. Insofar as
there is an increasing need for transdisciplinary parti-
cipatory methods (Swinburn et al., 2019; Wardani
et al., 2022), it would be of value to re-apply this
method, and evaluate validity and credibility with
greater rigour.

Similarly, it may be worthwhile to consider concur-
rent validity of the SIM with a Theory of Change,
which is increasingly used to evaluate the impact on
interventions in healthcare (Breuer et al., 2015).
Although the models that the two methods develop
are distinct (Theory of Change being closer to a chain/
tree of events, and the SIM being closer to a network of
factors), they are similar enough to warrant cross-
validation: both approaches consider a form of out-
comes and causal relationships therein, and the “back-
wards mapping” of Theories of Change appears to
correspond to the “design” question (Question 3,
Figure 3) of the SIM.

4.3. Utility

“Utility” relates to the perception that the SIM can
ultimately be used to improve decision-making and
system design. Further work would be required to
evaluate quality improvements made as a result of
the SIM workshops described in this report, but pro-
visionally the approach shows promise in a number of
areas. Perhaps most notably, the workshops and SIM
promote systems enquiry; it appeared to empower
participants to question practice and proactively seek
solutions. For example, the SIM built in the first two
workshops inspired the follow-up on nursing reten-
tion. As well as empowering system-designers SIM’s
utility could be said to extend to equipping them; in
their system analysis and creative problem-solving
efforts, as discussed below.

In interpreting the SIM, the task of understanding
causal relationships between outcomes remains
a challenge; however, this diagramming technique
frames these challenges coherently. It is possible to
add yet more information to SIMs by assigning +
signs (as one might more generally do in causal map-
pings) (Maani & Cavana, 2007; Sterman, 2000),
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weightings, or other descriptors that indicate the
strength of causal relationships or degree of complexity
by modelling nonlinear relationships between out-
comes. Such a quantitative trade-off of outcomes has
been considered in more detail in work by Akinluyi
(2017). Such approaches are of use in some applica-
tions but the type of SIM described in this report
represents the relationships between outcomes and
value sufficiently well to guide investment in system
improvement.

4.4. Creativity

Creativity in the context of system modelling is “see-
ing a problem in an unusual way, seeing a relationship
in a situation that other people fail to see, ability to
define a problem well, or the ability to ask the right
questions” (Biiyitkdamgaci, 2003; Kotiadis et al.,
2014). The SIM shows promise as a tool for signalling
design interventions. Insofar as design is driven by
representation (Simon, 1973), the SIM provides
another mapping that can guide would-be system
designers about where to intervene in a system to
improve things. When applied to the workforce chal-
lenges explored here, interventions can be identified
on an organisational basis, for example, where tar-
geted outcomes in Figure 5 can be used to form
a solution neutral problem statements such as “devise
a means of improving variety and challenge in nursing
workload”); or applied at individual level, when the
SIM becomes a reflective tool. An individual with
a systems view can identify their own goals and see
how these fit with those of others working alongside
them. Any mismatch between individual and organi-
sational outcome boundaries will create a tension that
may adversely affect the definition and achievement of
an overall shared purpose. This could be used to
identify where individuals and teams might need to
invest in their own development.

SIMs can also highlight areas for investigation, for
example considering how in Figure 4 “personal resili-
ence” interacts with “team cohesion and motivation”.
By drawing out this relationship from the SIM we can
identify an area of study that is of interest and which
could be addressed, for example, by correlating the
output of feedback surveys and other indicators. The
relationships that link most strongly to the overall value
agenda are those where further investment in under-
standing the system might provide the best insights.

4.5. Experience

Feedback from the workshops confirmed that time spent
reflecting on shared purpose and system complexity
produces benefits in terms of cohesiveness; it created
a “shared understanding” and “an appreciation of com-
monalities”. This was noted from the level of engagement
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and the rich outputs of the workshops. There was also
constructive informal feedback from the participants.

The authors note that the workshop configuration
could have been improved for the benefit of the parti-
cipants. Feedback was largely positive, but there was
criticism that not all participants from the first work-
shop could see the fruits of their work directly. For
some, discussions held in the workshop were of interest
and seeded ideas about how they might apply this
approach (this was the trigger of the exercise to explore
nurse retention); for others, the process instead drew
out existing frustrations about training effectiveness
and provided little immediate pay-off. When consider-
ing the complexity of the situation under considera-
tion, it is important to manage the expectations of
participants. A two-hour workshop can provoke inter-
esting discussion and even elicit new ideas for inter-
ventions but it is unlikely to yield an immediate
“solution” to the challenges faced in a complex situa-
tion. With the benefit of hindsight, it would have been
advantageous to market the workshop as being held in
two parts in the first instance. Attendees of the second
workshop/review-meeting were the ones who could
most appreciate the output of the first.

5. Concluding remarks

The approach described here is a participatory
approach for healthcare system design, using value
as a key principle. It is shown to be distinctly useful
in dealing with multidisciplinary collaborative
exercises, with transdisciplinary framework- and
policy-level outputs. Such frameworks become
necessary in dealing in challenges that manifest in
different, siloed settings but are, to some degree,
‘global’—be this within an organisation, or systemic
in a broader sense (Swinburn et al., 2019; Wardani
et al., 2022).

There is scope for this SIM-building method to
develop further, but the participants that were involved
and the questions that were asked represented a “true
systems approach that successfully integrated people,
systems, design, and risk perspectives in an ordered
and well executed manner” (Clarkson et al., 2017). As
a whole this approach considers, through open-ended
systems appraisal, what is important to various stake-
holders and extracts understanding about what needs to
be considered, to deliver the desired impact. It does so in
a sufficiently abstract way, so as to retain transferability.
As a causal mapping, the SIM works at a level of abstrac-
tion that accommodates modelling of systems as-is and
to-be; but it represents a specific type of causal mapping
emphasising boundary definition, for multiple levels of
stakeholders.

As a systematic output, this approach identifies
opportunities for strategic improvement and
transformation. It therefore shows potential to

complement and structure subsequent quality
improvement and design initiatives. Additionally,
this approaches underlying conceptualisation of
value and shared purpose are engendered in par-
ticipants throughout the exercise, to positive
effect.

In order to develop this approach further, the
next step is to update the SIM methodology based
on the reflections and feedback gathered herein.
Subsequently, a more rigorous evaluation might
be carried out. It is of particular interest to explore
the feasibility of generating a SIM with limited
facilitation; particularly with the involvement of
a wider group of system stakeholders including
patient groups. In the specific application of the
SIM to create an assessment framework for educa-
tion and training initiatives, it would be of value to
carry out a concurrent validation exercise of the
output, with other existing frameworks as
a benchmark. With this being said, the participant
feedback received and the manner in which the
SIM was used in follow-up demonstrate the pro-
mise of this type of participatory systems approach.
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