Collaborative Project

MIRAOR

Integrated Project
Reflective Learning at Work

European Commission Seventh Framework Project (IST-257617)

Deliverable 5.1

Descriptive Framework and Capabilities for Creative Problem Solving
and Reflective Learning |

Editor Neil Maiden |
Work Package WPS5 |
Dissemination Level Public |
Status Final’

Date 30.06.2011 |



M I R @ R D5.1 Descriptive Framework and Capabilities for Page 2
Creative Problem Solving and Reflective Learning
The MIRROR Consortium
Beneficiary | Beneficiary name Beneficiary | Country
Number short name
1 imc information multimedia communication AG IMC Germany
2 Know-Center (Kompetenzzentrum fur
wissensbasierte Anwendungen und Systeme KNOW Austria
Forschungs. Und Entwicklungs GmbH) Graz
Imaginary sl IMA ltaly
4 Deutsches Forschungszentrum fir Kinstliche
Intelligenz GmbH Saarbriicken DFKI Germany
Ruhr-Universitat Bochum RUB Germany
The City University CITY UK
7 Forschungszentrum Informatik an der Universitat
FZI Germany
Karlsruhe
8 Norges Teknisk-Naturvitenskapelige Universitet NTNU Norway
British Telecommunications Public Limited BT UK
Company
10 Tracoin Quality BV TQ Netherlands
11 Infoman AG INFOM Germany
12 Regola srl REG Italy
13 Registered Nursing Home Association Limited RNHA UK
14 Neurologische Klinik GmbH Bad Neustadt NBN Germany
15 Medien in der Bildung Stiftung KMRC Germany

Version 1.0



MIRAGOR

D5.1 Descriptive

Framework and Capabilities for

Creative Problem Solving and Reflective Learning

Page 3

Amendment History

Version Date Author/Editor Description/Comments
0.1 13.05.2011 Kos Zachos Document generation with headings for sections
0.2 02.06.2011 Kristine Karlsen Completion of first draft for internal review
0.3 22/06/2011 Kristine Karlsen Edits based on internal review
0.4 30/06/2011 Kristine Karlsen Edi_ts based on feedback from 2™ internal
reviewer
1.0 30/06/2011 Kristine Karlsen Final Deliverable Submitted
Contributors
Name Institution
Neil Maiden City
Sara Jones City
Kristine Karlsen City
Kos Zachos City
Reviewer
Name Institution

Legal Notices

The information in this document is subject to change without notice.

The Members of the MIRROR Consortium make no warranty of any kind with regard to this document,
including, but not limited to, the implied warranties of merchantability and fitness for a particular
purpose. The Members of the MIRROR Consortium shall not be held liable for errors contained herein
or direct, indirect, special, incidental or consequential damages in connection with the furnishing,
performance, or use of this material.

Version 1.0




M I R @ R D5.1 Descriptive Framework and Capabilities for Page 4
Creative Problem Solving and Reflective Learning

Executive Summary

This deliverable reports results from research undertaken in year-1 in Work Package 5: Learning
Through Creative Problem Solving, which aims to extend established creative problem solving
methods, techniques, and tools with new techniques and tools that reinforce learning of the new
knowledge generated by the creative problem solving process. The deliverable is divided into 3
sections, which report the 3 major outcomes in year-1. The first outcome is a first version of a new
framework that describes the relationship between creative problem solving and learning, with a focus
on situating reflective learning both within and with respect to a wider creative process. The descriptive
model provides the basis for a first categorization of creative problem solving methods, techniques and
software support tools that have the potential to support and reinforce learning. The second outcome is
a set of results from user and design studies within a pilot residential care home within that work
domain to understand opportunities for and barriers to creative problem solving and reflective learning
(both individual and collaborative) by care staff about residents, the types of creativity techniques that
can be successful in the domain, and first evidence for the potential of technology and software uptake
to support creative problem solving in the domain. The third outcome is prototype mobile software apps
developed to support creative problem solving and initial reflective learning on recorded data by
individual carers. These results contribute to one or more partial prototypes of the software tools as
demonstrators to application partners to elicit feedback and facilitate communication within the
consortium. The deliverable ends with an outline of research planned to be build on these outcomes to
be undertaken in year-2.
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1 Introduction

One of the six primary goals of MIRROR is to extend creative problem solving during work tasks with
reflective learning processes. Creative problem solving is a means to discover novel and useful
solutions to problems (Sternberg, 1999). Novel situations necessitate the creation of new knowledge
(Shneiderman, 2000), which means that creative problem solving and learning take place concurrently.
Therefore MIRROR is developing techniques and software tools for creative problem solving by
individuals and teams extended with new strategies and techniques for reflective learning based on
creative problem solving episodes.

The aim of work package 5 is to extend established creative problem solving methods, techniques, and
tools with new techniques and tools that reinforce learning of the new knowledge generated by the
creative problem solving process. The new technigues and software tools will support both individual
and group creative problem solving. Reinforcement of learning should take place during the creative
problem solving phase, so not to impose additional load on knowledge workers. The project specifies 4
concrete objectives with which to deliver this aim:

Objective 5.1: Understanding opportunities for and barriers to reflective learning during creative
problem solving activities;

Objective 5.2: Development of creative problem solving strategies that have the potential to support
reflective learning;

Objective 5.3: Integration model of reflective learning behaviour and outcomes with existing models
creative problem solving;

Objective 5.4: Development of software-based tools that support reflective learning during effective
creative problem solving.

Research undertaken concurrently in WP5 towards the achievement of these objectives in the first 12
months was grouped in three main activities:

An exploration of the relationship between creative problem solving and reflective learning
through a descriptive framework, undertaken within Tasks T5.2 and 5.3;

The collection of user studies to collect evidence of good practice of and barriers to creative
problem solving and reflective learning, within Task 5.1;

The completion of a first set of design studies to explore the feasibility and acceptability of new
technologies and applications to support creative problem solving and reflective learning in one
of the work domains within Task 5.4.

The major outcomes of year-1 have been:

A first version of a new framework that describes the relationship between creative problem
solving and learning, with a focus on situating reflective learning both within and with respect to
a wider creative process. The descriptive model provides the basis for a first categorization of
creative problem solving methods, techniques and software support tools that have the potential
to support and reinforce learning. It also contributes to a tentative first version of a descriptive
model of learning behaviour and outcomes in creative problem solving;

User and design studies within a pilot residential care home within that work domain to
understand opportunities for and barriers to creative problem solving and reflective learning
(both individual and collaborative) by care staff about residents, the types of creativity
techniques that can be successful in the domain, and first evidence for the potential of
technology and software uptake to support creative problem solving in the domain. The reported
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results contribute to a first version of the empirical framework describing the identified strengths,
weaknesses, opportunities and constraints on creative problem solving and learning in one of
the studied work domains;

Prototype mobile software apps developed to support creative problem solving and initial
reflective learning on recorded data by individual carers. These results contribute to one or more
partial prototypes of the software tools as demonstrators to application partners to elicit
feedback and facilitate communication within the consortium. Feedback has already been
elicited and communication between partners facilitated using these prototypes.

These outcomes are indicative of the WP5 approach in year-1, which was to establish the opportunities
for and means to achieve creative problem solving in one or more of the work domains, as a foundation
upon which to build reflective learning on top of creative problem solving from year-2 onwards. The
remainder of this deliverable document is divided into the following 8 sections that report concurrent
research undertaken in year-1.

Section 2 reports the theoretical background and progress, reporting a first version of a new framework
that describes the relationship between creative problem solving and learning, with a focus on situating
reflective learning both within and with respect to a wider creative process.

Section 3 outlines the research approach adopted for the reported user and design studies.

Section 4 reports key results from one user study undertaken in one pilot residential care home, known
as Pilot-Home-A, as part of the RNHA work domain to reveal work processes, challenges and barriers
in the work domain.

Sections 5, 6 and 7 report initial results from three design studies undertaken in the work domain.
Section 5 reports an initial use of selected creativity techniques in the work domain, revealing the
effectiveness of and preference for different creativity techniques in the care of older people with
dementia. More effective techniques provide a framework for the development of software apps to
support creative problem solving and reflective learning in the work domain. Sections 6 and 7 then
report development and initial formative evaluation of two related prototype software apps. Section 6
explores the use of integrated mobile micro-blogging and speech recognition software to capture
reflective observations from care staff, then section 7 reports a software app that retrieves similar cases
to support creative thinking when managing challenging behaviour identified in people with dementia.
Evaluation results with both software apps are also reported.

The deliverable ends with a review of these year-1 results and pulls the threads of the concurrent
research together into a coherent statement of progress that aligns the development of new theories
and models, techniques and software apps, and highlights implications for research and development
in year-2.

Version 1.0



M I R @ R D5.1 Descriptive Framework and Capabilities for Page 10
Creative Problem Solving and Reflective Learning

2 Theoretical Background

2.1 Reflective Learning at Work

2.1.1 The Reflection Process

Reflective learning refers to “those intellectual and affective activities in which individuals engage to
explore their experiences in order to lead to new understandings and appreciations” (Boud et al. 1985).
In MIRROR we base our understanding of the process of reflective learning on the model of Boud et al
(1985), in which the learner re-evaluates past experience by attending to its various aspects, thereby
producing outcomes (Figure 1). This process is a core element in collaborative reflection and in
organizational learning

New perspectives on
experience

Returning
to experience

Behaviour

Change in behaviour

Attending to
feelings

Ideas

Readiness for
application

Feelings

Re-evaluating
experience

Commitment to action

Experience(s) Reflective process Qutcomes

Figure 1: The process of reflective learning (Boud et al. 1985)

In everyday as well as academic language 6 e x p e r refens looth o single experiences (of specific
events or situations) and general experience in the form of knowledge/skills/attitudes collected and
developed over time. Also, experience can be seen as a continuous “flow” of which people can be
more or less conscious.

In the reflective learning process (Figure 1) we can consider the experience returned to as a single
experience or as a set of such single experiences. A single experience is defined as the total
response of a person to a situation, including behaviour, ideas and feelings. Given the differences
between individuals, the experience of one and the same event will be different in different persons.

In the reflective process, the re-evaluation of experience requires generalization and abstraction from
the concrete experiences as well as attention to their emotional aspects. The learners’ knowledge
serves as a resource for — and outcome of - the re-evaluation.

The outcome of reflective learning can be cognitive, affective, and/or behavioural. A reflective process,
through its outcome, always results in some “resolution”, even if the outcome does not necessarily have
an immediate and/or measurable impact on the work practice in question. For our purposes (in
MIRROR) we consider reflection and reflective learning to be the same thing.

A key aspect in making a reflective process happen is the presence of triggers. Triggers are
unexpected situations (e.g. disturbances and perception of uncertainty, or positive situations like
surprising success) creating awareness of discrepancy between expectations and the current
experience. Reflection might be triggered by an external event or agent (external trigger/incident) or
might develop from one’s own thinking (internal trigger/inner need to reflect).
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2.1.2 Reflective Learning on Individual, Collaborative and Organizational Levels

Reflection can take place individually and collaboratively. For reflection to be collaborative, the
participants need to share experiences and relate to others’ experiences in their own reflection,
resulting in a spiral-like interaction between individual and collaborative reflection. Collaborative
reflection may be based on experiences of shared events and situations of collaboration between the
participants, but also on individual experiences that are not related to the same events but are
comparable through a shared context (e.g. experiences from similar, individual work tasks taking
place at different times and/or different locations). Individual and collaborative reflection has different
advantages and can complement each other in workplace learning.

Reflective learning can also be viewed on the level of the organization. Organizational learning , an
organization’s improvement of its task performance over time (Argyris and Schén, 1996), can be seen
as a consequence of the learning taking place in individuals and teams in the organization in the
context of their work, e.g. through a bottom-up learning process. Learning in an organization is also
framed by the organization’s top-down management of its processes, which may be more or less
explicit about the role of informal learning and employees’ reflection on work experience. Management
in an organization may reflect on their own performance (and that of the organization) on the basis of
data from the organization; this data may originate in processes of work but also in processes of
reflection through which the employees share their ideas and views.

In workplace learning, reflection and problem solving can be seen as closely related and feeding into
each other (Schon, 1983).

2.1.3 The Reflection Session

By reflection session we refer to a time-limited activity framing and supporting processes of reflection.
Reflection sessions range from the small, individual, spontaneous pause in between work tasks to the
scheduled, elaborately organized and facilitated workshop in a team. Key dimensions that can be
used to characterize reflection sessions are Objectives, Content, Process, Outcomes, Support, and
Timing. These dimensions, to be elaborated below, are not completely independent.

2.1.3.1 Objectives

The objective(s) of a reflection session link the reflection to work processes. The objectives may be
more or less explicit. Objectives can be characterized in more detail outlining whether they are on
individual, team and/or organization/management level, in which specific work/business
processes and the objective(s) originate (e.g. day-to-day needs of individual work practice, plan for
individual competence development,..), to which roles they relate, and what are the more specific
goals (e.g. related to sense making, problem solving, improvement or performance)

2.1.3.2 Content

By content we refer to ‘the thing reflected upon’. The content can be characterized in more detail by
outlining whether the reflection is addressing individual experience and/or shared experience (e.g.
among the members of a work team), whether the reflection is addressing a single experience and/or
a set of experiences, whether the reflection is concerned with one work process or issues that span
several work processes, which work process(es) are in focus, and whether other representations of
the relevant work practice (e.g. best practices, standards, simulations such as in a serious game) are
being used in the re-evaluation of the experience

2.1.3.3 Process
This refers to how the activities in the reflection session are being conducted. These processes can be
individual and/or collaborative.
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2.1.3.4 Outcomes

This refers to the results of the reflection session, e.g. what is being produced, some of which may be
planned and some unplanned. In characterizing the outcomes of a reflection session, the following
should be considered: Which articulated knowledge is developed/constructed (e.g. lessons learned,
creative solutions, proposed changes to certain work processes, and refined/annotated/aggregated
data from a work process), which artefacts are produced (e.g. reports and personal notes), to which
roles and processes the outcomes are relevant, which knowledge and artefacts are intended to be
shared (and with whom), and what are the actual changes in work practices

2.1.3.5 Support

This refers to support or scaffolding for reflection, which can be provided by a human coach/ facilitator
and/or by tools. Support can be characterized by the way access to data from the work process is
being provided (subject to numerous considerations regarding availability, privacy,
representation/presentation, sharing etc.) by the roles in the reflection session (e.g. is there a
facilitator), by the procedural support (e.g. guidance through certain steps), by the support for
articulating and sharing knowledge within the reflection session and in the creation of its outcomes,
and by the specific techniques/approaches used (such as creativity techniqgues and serious games).

2.1.3.6 Timing

This refers to when the reflection session takes place, in particular how it is scheduled with respect to
work processes. It also refers to the duration of the session. The timing can be characterized by
outlining to what extent the reflection session is separate from, or intertwined/concurrent with, the
work process (If reflection happens in frequent, small steps, e.g. in between work tasks, it may be
convenient to consider these steps together as one reflection session), whether the session is a pre-
scheduled activity or initiated upon need or convenience, and what are the criteria and
conditions for starting and terminating the session. The start of a session may for instance be
based on the learners’ initiative (e.g. on the occurrence of a trigger for a reflective process) and/or on
some form of prompting. The termination of the session may be based on time allocated/elapsed, the
occurrence of certain events in the work process, the completion of certain outcomes, etc.

2.1.4 The Roles of Tools in Reflection at Work

Tools may have different roles in supporting reflection at work (Krogstie, 2009). Two key categories of
tool use are gathering data from the work process and providing support for the reflection
session.

Tool support for a reflection session includes providing access to data from the work process. Some of
this data may serve to trigger reflection, other data may be used to make sense of (recall, reconstruct)
the experience(s) in question. Tool support for the reflection session may also take the form of process
guidance, e.g. guide its steps. Further, tools may support the articulation and sharing of knowledge
in a reflection session and in producing outcomes of value to the surrounding work and business
processes.

Finally, in considering support for reflection we need to consider tools that support the work process
more broadly, since tool use in day-to-day work and reflection may be closely intertwined and one may
impact on the other.

2.2 Reflection, Learning and Creativity

As described above, Boud et al (1985) argue that reflection can play a key role in learning. According to
some authors, notably Schon (1983), reflection also underpins and occurs throughout creative
processes. Schon describes ‘the reflective nature of the conversation between the designer and the
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‘artefact” (Johnson and Carruthers, 2006), arguing that ‘breakdowns’, for example due to the
complexity and open-endedness of problems to be solved, offer unique opportunities for reflection and
learning. Thus, reflection during the creative process can lead to learning. According to Resnick (2007),
creativity and reflection can also be seen as forming part of an iterative learning cycle (imagine, create,
play, share, reflect, imagine etc) that is ideally suited to a 21° century society characterised by
uncertainty and rapid change. These two perspectives on the relationships between reflection, learning
and creativity will be explored further.

The remainder of this sub-section reports research undertaken within work package 5 to associate the
baseline MIRROR reflection model and process with existing models of creative problem solving
processes. We first present some background material on the nature of creative processes. Next, we
characterise ‘creative sessions’ in a similar way to MIRROR reflection sessions, above. We then
present a descriptive framework that links reflection with models of creative processes. Finally, we use
both the characterisation of creative sessions and the descriptive framework to identify a set of criteria
that can be used as the basis for a first categorisation of creative problem solving methods, techniques
and software support tools that have the potential to support reflection and hence learning.

Overview of Creative Processes

Many authors have described creative processes in different ways. However, it is possible to identify
some commonalities amongst the different models. In Figure 2, we present an overview of some of the
most well-known and relevant models, and show how in each case, it is possible to see the process as
being made up of three main stages: Understanding the Challenge (stage 1), Idea Generation (stage 2)
and Planning for Implementation (stage 3). Each of these stages is described below.

c
«
£
(7] @ =
3 2 T | 5
i [ =
c @ e g s
& S S S S
o 17 N o= CPS (Osborn/Parnes)
Preparing Understanding the Challenge
Imagine the meeting Collect | Preparation | constructing  Exploring  Framing the
Opportunities data Problem
Idea e .
Create Geheration Create lllumination Idea Generation
Planningfor Implementation
Play, Plan for ; : : .
Shate Action Donate Verification Developing Building Acceptance
Solutions
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Figure 2: Overview of creative processes

Understanding the Challenge

Taking, for example, Osborn/Parnes (Parnes, 1992) Creative Problem Solving (CPS), the first step in
the creative process is devoted to exploring the problem, challenge or opportunity at hand, for example
by exploring available data and identifying potential opportunities or problems. At the end of this stage
of the process it is necessary to ensure that the right problem has been identified and that it has been
defined correctly. This corresponds with what Wallas (Wallas, 1926) calls ‘Preparation’ which involves
effort in understanding the problem. Shneiderman himself compares the Genex ‘Collect’ phase to
Wallas’ ‘Preparation’ phase (Shneiderman, 2000), and also describes the purpose of the ‘collect’ phase
as searching and browsing digital libraries and learning from previous knowledge/information. This
corresponds with exploring data and using it to better understand the challenge at hand as per the
Osborn/Parnes CPS framework (Parnes 1992). Synectics (Synecticsworld.com, 2010), originating in
practice rather than research, has as its first stage ‘Prepare the meeting’ where ‘meeting’ refers to a
creative session/workshop. ‘Prepare the meeting’ involves exploring the problem/opportunity with the
problem owner in order to establish a solid starting point for idea generation and usually ascertains both
that the correct problem is focused on as well as getting the problem framed correctly. Resnick’s
process (Resnick, 2007) does not explicitly support ‘understanding the challenge’ as it focuses more on
experimentation than specific exploration of data and previous knowledge. However, the ‘Imagine’
phase encourages exploration of opportunities by understanding e.g. how to use features of a piece of
technology so as to be able to imagine what can be done with it, thus encouraging the acquisition of
new knowledge in order to be able to determine opportunities.

Idea Generation

Each of the processes identified in Figure 2 have a phase that involves idea generation. This phase is
where the knowledge/information acquired about the problem, opportunity or challenge at hand in the
first phase is used to generate ideas. This phase probably has the most creativity techniques
associated with it. In Osborn/Parnes and Synectics the phase is literally ‘I[dea Generation’ and both
processes describe the purpose of the phase as divergent thinking, i.e. exploring a wide range of ideas,
followed by selecting promising ideas to develop further in an iterative manner until one or more
potential solutions are reached. Wallas calls it ‘illumination’, described as a phase for creative insight of
which the outcome is tentative solutions (Johnson & Carruthers, 2006). Shneiderman and Resnick both
have a ‘Create’ phase. In Genex (Shneiderman 2000) the ‘Create’ phase involves exploring, composing
and evaluating possible solutions. Resnick’s approach encourages physically creating what has been
imagined and using trial and error with prototypes to gradually reach a potential solution. While this is
somewhat different from the general definition of idea generation, it has sufficient similarities to be
considered an idea generation phase, including having similar inputs and outputs as the other
frameworks.

Planning for Implementation

Planning for implementation in Osborn/Parnes CPS implies that one or more potential solutions have
been found that need to be elaborated and tested. In some cases this may involve creating prototypes
or exploring market research. It will invariably involve building acceptance for the potential solutions,
which involves things like obtaining support from, for example, management or colleagues. As well as
planning how the implementation will happen, which may include marketing of the product, sales,
dissemination, future support, etc. Each of the other processes support this to some degree. Wallas
describes the ‘Verification’ phase as subjecting the tentative solutions (from ‘illumination’ phase) to
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testing, elaborating, and developing. The ‘donate’ phase in Shneiderman’s Genex process is for
disseminating the results and contributing to the libraries (from which the information collected in the
first phase originated). Synectics, again from a practical corporate point of view, describes ‘Planning for
Action’ which involves outlining the plan for how to bring the idea to fruition (product to market). Resnick
uses play as the way to test the tentative solutions.

The Creative Session

Instances of creativity or creative problem solving can be characterised in a similar way, and using a
similar set of dimensions, to reflection sessions as described above. Once again, these dimensions are
somewhat interdependent.

By creative session, then, we refer to a time-limited activity framing and supporting processes of
creativity. We consider one creative session to entail one iteration through a creative process such as
those described above. For example, working once through the three main stages of the CPS method
of creative problem solving would constitute one creative session.

Creative sessions range from the small, where an individual or small team use creativity techniques to
creatively problem solve problems in real time, to scheduled team sessions to facilitated and
elaborately organised workshops. Like reflection, creative problem solving can be both an individual
and a collaborative activity and can also take place on an organisational level. Although illumination
moments when ideas are found are often personal, the processes that lead up to the ideas are highly
collaborative.

Triggers

Creativity sessions will usually be in response to some triggering event. This can be either being faced
by a situation that requires rapid creative problem solving, such as when a resident exhibits violent or
challenging behaviour towards care staff, or a more structured response to emerging changes,
opportunities or problems, where a group or team will schedule time to work creatively to come up with
potential solutions.

Objectives

Creativity sessions may have more or less explicit objectives in the form of an opportunities or
problems to be addressed. The objectives form input to the creative sessions and can also be outlined
as to whether they are on the individual, team and/or organisation/management level, as well as to
which specific work/business processes the problem or opportunity originate.

Content

The content of a creative session can vary greatly in scope from the need to solve a single relatively
simple problem (for example, how to persuade a particular care home resident to get out of bed) to the
desire to rethink organisational strategy to recruitment.

Outcomes

Outcomes of a creative session could be seen as anything that is being produced during the session.
This might typically include new ideas or solutions to problems, new processes, services or work flow
definitions, or new products.

Support
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Creativity sessions can also increasingly be supported by tools (technology) that can, for example,
provide access to data for inputs to the creative session (e.g. Karlsen et al, 2009), help to guide the
creative process itself, or provide tools to use during the session to support the capture of ideas or
artefacts.

Timing
As for reflection sessions, creative sessions may be either separate from or concurrent with the work

process, may be pre-scheduled or initiated upon need, and may vary in duration from sessions lasting
just a few minutes, to those that continue for days or even weeks.

Creativity and Reflection

In this section, we present our framework that links reflection and creative problem solving in three
different ways. These ways are reflection during a creative session, reflection after a creative session,
and reflection on the outcomes of a creative session. Each is described in turn.

Reflection during a Creative Session

Schoén’s theory of creative design as ‘reflection-in-action’ is summarised by Johnson and Carruthers
(2006) as follows: ‘Schon states that designers both draw and talk in teaching or group situations.
Drawing and talking constitute what Schon calls the language of designing. The designer also talks
about designing — this meta-language allows reflection on the action of designing. A designer uses the
media of sketch and a spatial-action language to represent concepts thus enabling experimentation.
When a designer designs she or he ‘spins out a web’ of moves, consequences, implications,
appreciations, and further moves. Each move is a local experiment of reframing a problem. As the
designer reflects on the unexpected consequences and implications of her/his moves, she/he listens to
the situation’s back talk, forming new appreciations that guide further moves.’

Taking another well-known model of the creative process, described by Wallas (1926), we can also see
the part played by reflection, though Wallas himself does not use this term. Wallas described the
creative process in terms of four stages: preparation, incubation, illumination and verification. The
preparation stage involves deliberate effort in understanding the problem to be solved and searching for
potential solutions. The next stage, which he called incubation, but which can be seen as having much
in common with the MIRROR reflection process described above, entails little conscious effort and
involves the filtering of information from conscious awareness to the subconscious, where it forms the
basis for creative insights that happen during the illumination stage. This corresponds to reflection on
experience leading to new perspectives or changes in behaviour as in Boud’s model above. The final
stage of verification then involves testing, elaborating and developing ideas, and provides another
obvious opportunity for reflection on the outputs from illumination, in deciding which ideas to follow
through.

We can make a similar analysis in relation to another model of the creative process from Shneiderman
(2000). According to Shneiderman, the creative process involves 4 main stages: collect (searching for
information relevant to the problem to be solved), relate (consulting with peers and mentors), create
(similar to Wallas’ illumination stage and involving thinking by free associations, exploring solutions,
and composing artefacts and performances) and donate (disseminating results). In terms of
Shneiderman’s model, a particular opportunity exists for reflection between collecting and relating,
where in essence people are reflecting on what they have found (returning to ideas) and how it could
be used in subsequent creative thinking (re-evaluating the ideas in order to choose which to take
forward), or even during the relate phase, as people discuss their findings with others. Equally
important may be the opportunity to reflect during the donate stage, in order to help decide which
outputs from the create stage can most usefully be disseminated.
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In Figure 3 we present an overview of some of the key models, and show how opportunities for
reflection can be embedded within them as described above. While the most obvious opportunity
relates to the incubation stage as explained above, there are also possibilities following later stages
such as illumination or idea generation to reflect before moving on to the next stage of the process.
This has the potential to improve both the quality of the creative problem-solving itself, and that of the
resultant learning.
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Figure 3: Overview of creative processes including reflection

Note that the above models of the creative process include models that are applicable both to
individuals and groups engaging in creative problem solving. For example, although Wallas’ model was
originally developed on the basis of Poincare’s reflections on the processes that he as an individual
went through in solving mathematical problems, it is now commonly used to structure activities in
creative workshops where participants work together in groups to solve the problems at hand (e.g.
Maiden et al. 2004, Maiden et al. 2007), and Shneiderman’s model explicitly includes the notion of
individuals collaborating with their peers as part of the creative process.

Reflection after a Creative Session

According to the MIRROR model of reflection described above, Creative Problem Solving (CPS) itself
can be seen as an experience on which a person can reflect and learn from.

In Resnick’s view (Resnick 2007), reflection follows creativity as follows. Resnick explores what he calls
the ‘kindergarten approach to learning’, which he argues should be used throughout school, and life, as
it is ‘ideally suited to the needs of the 21 century, helping learners develop creative-thinking skills that
are critical to success and satisfaction in today’s society’. According to Resnick, this approach to
learning is characterised by ‘a spiralling cycle of Imagine, Create, Play, Share, Reflect and back to
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Imagine’. In this process, participants first imagine what they want to do, create a project based on their
ideas, play with their creations, share their ideas and creations with others and then reflect on their
experiences, all of which leads them then to imagine new ideas and new projects. In this process,
Resnick argues, students ‘learn to develop their own ideas, try them out, test the boundaries,
experiment with alternatives, get input from others —and ... generate new ideas based on their
experiences’.

In a similar way, we could see more explicit reflection following the verification stage of Wallas’ process
(Wallas, 1926), or the donation phase of Shneiderman’s model (Shneiderman, 2000), both described
above, as providing the basis for a further cycle of creative problem solving. A creative process leads,
by definition, to new ideas, which create a discrepancy between expectations and current experiences
and can therefore trigger a reflective process, as described in the previous section. Reflection at the
end of a process of creative thinking, where ideas generated are returned to and re-evaluated, can help
identify new issues, problems or opportunities for further exploration with creative problem-solving, as
well as providing opportunities for learning. This type of reflection may happen some time after the
initial creative thinking, once ideas generated as part of a creative problem-solving process have been
put into action, and there is the possibility of evaluating what effects they have had.

Once again, reflection after a creative session can be carried out at individual, team or organisational
levels. Figure 4 below, outlines the reflection, learning and creativity relationship when creative problem
solving (the experience) happens rapidly in response to a real-time problem, followed by reflection to
reinforce individual and collaborative learning of the new knowledge generated from the original
problem solving. In this case, CPS is often unplanned and undertaken by an individual or small group of
people in a short space of time.

Establish creative
solution to a
problem

Individual
reflection on the
solution

Collaborative
reflection on the
solution

Figure 4: Reflecting directly on creative problem solving

An example to illustrate this from one of the selected work domains might start with a resident at a care
home exhibiting violent behaviour towards care staff. The carers would then creatively problem solve
how to deal with the behaviour and try out any solutions there and then. Later, once the resident had
been calmed down, the care staff would reflect, either individually or collectively on how the solution
worked, and make notes to help deal with similar behaviour in the future, thus creating new knowledge
that can be shared. In MIRROR this kind of creative problem solving will be supported by the Carer
software app, described in Section 7.

Reflection on the Outcomes of a Creative Session

Finally, according to the MIRROR model of reflection, the implementation of new ideas from creative
problem solving can also be seen as an experience that can be reflected upon to produce learning. In
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this case, we assume a longer time frame that separates the creative thinking from the subsequent
application and testing of the new solution, and hence, the reflection.

Establish creative
solution to a
problem

Apply creative
solution to a
problem

Individual
reflection on the
applied solution

Collaborative
reflection on the
applied solution

Figure 5: Reflecting on the application of creative problem solving

Creative problem solving in this context is considered to be a planned activity that comes in response to
a perceived problem. This could, for example, be in response to changes in the mental or health status
of a care home resident triggering a need to rethink the resident’s care plan and/or potential activities
for that particular resident. The care staff would set aside some time to creatively problem solve ideas
for changes to the care plan by applying one or more creativity technique(s) appropriate for the time,
group size, resources and space available. The inputs for this process would likely include the data
gathered through the use of the micro-blogging devices described in section 6, and outcomes would be
adaptations to the resident’s care plan. Once the adapted care plan had been in place for some time,
the care staff would come together to reflect on the effectiveness of changes made to the plan through
creative problem solving and consider whether there are more general lessons to be learnt.

Methods, Techniques and Tools for Creative Problem-Solving and Reflection

In this section, we present a set of criteria that can be used as the basis for a first categorisation of
creative problem solving methods, techniques and tools. Categorising methods, techniques and tools in
this way will allow us to understand how best to integrate support for reflection and reflective learning
with support for creative problem solving. In future tool development, reflection will need to be
supported in different ways depending on where a tool fits within our framework, in particular depending
on the stage in the creative process that the tool is intended to support, and whether it is to be used by
an individual or a group as described above. For example, the type of support required for reflection
following use of a technique designed to support the first stage in a creative process (understanding the
challenge) is likely to be different from that required following use of a creativity technique in the second
stage of idea generation.

There are many different methods, techniques and tools for supporting creative thinking. For example,
the Mycoted website (Mycoted, 2011) lists 192 different creativity techniques, and Shneiderman (2007)
lists 46 different creativity support tools. Additional tools are constantly being developed. However, at
present, few techniques or tools provide explicit support for reflection, and impacts on learning have not
been explored to any great extent.

Different authors categorise techniques and tools for supporting creativity in different ways. For
example, Mycoted (2011) proposes the categories of problem definition, idea generation, idea
selection, idea implementation and processes, whereas Shneiderman (2007) suggests a top level
categorisation into ‘individual and group creativity support tools’ and ‘group and social creativity support
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tools’, with sub-categories relating, for example, to visualisation, media sharing and concept mapping.
Clegg and Birch (1999) categorise 70 different creativity techniques according to pragmatic criteria
including how long they take to use, how much training is needed to use them, what stage of the
creative process they support and how much fun they are to use.

For the MIRROR project, we have developed a new categorisation that uses criteria such as those
described above, as well as others drawn from our characterisation of creative sessions and the
framework linking creativity and reflection that was presented in the previous section. We categorise
techniques and tools according to the stage of the creative process they are designed to support, as in
Mycoted (2011). We also categorise in a similar way to Shneiderman (2007), according to whether
techniques and tools are intended for use by individuals, teams or organisations (note that this also
corresponds well with the discussion of how both reflection and creative problem solving can take place
at individual, collaborative and organisational levels - see sections 2.1.2 and 2.2.2). We use similar
pragmatic criteria to those identified by Clegg and Birch (1999) in considering what training, facilitation,
time, space and other resources are required. Finally, we add criteria relating to our definition of a
creative session, including what triggers a session (whether it is spontaneous or pre-planned), what
type of problem needs to be solved (tame, wicked or messy), whether a tool or technique is linked with
use of a specific method (such as CPS or Synectics), and whether the desired outcome is an idea, a
product or a process.

This categorisation will be used to help select between available tools and techniques depending on the
demands of particular situations in particular testbeds, to help focus our efforts in incorporating more
explicit support for reflection, along the lines described above, into those tools that are judged most
appropriate, and to guide our investigations into the extent to which they support learning.

The criteria we will use are shown in the following Table 1. To demonstrate how they will be used to
categorise methods, techniques and tools in the next stage of the project, the criteria have been used
to present an initial categorisation of the tools presented in the Sections 5, 6 and 7 of this report, this
categorisation can be viewed in Appendix A: Categorisation of Creativity Techniques and Tools Used in
Design Studies.

Spontaneous A trigger is spontaneous if it is an unplanned rapid response to
a real-time problem.

Pre-Planned The trigger that is in response to an emerging
problem/opportunity for which a creativity session is planned. Or
a creativity session held at regular interval e.g. weekly creativity
sessions for exchanging ideas and opportunities within a team.

Trigger

Individual A creativity session that is undertaken by one individual

A creativity session that is undertaken by a team (with 2 or

Synchronous . . L
more team members) in a same place same time situation.

A creativity session that is undertaken by a team (with 2 or more
Asynchronous team members) in an asynchronous way, e.g. working on the
same problem at different times/locations.

Team

A creativity session that is undertaken at the organisational
level in a same place same time situation. This could e.g. be a
big brainstorming session with representatives from all areas of
the organisation in the same room at the same time.

Synchronous

Organisatio

Context
n
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Asynchronous

A creativity session that is undertaken at the organisational level
in an asynchronous way, e.g. having an online forum for which
to share ideas.

Content

Tame Problem

Tame problems are convergent by definition. A convergent
problem promises a solution. The more it is studied, the more
various answers sooner or later converge. Tame problems are
solved through analytical methods, breaking things down into
parts, fixing components and assessing the probability of known
sequences of failures leading to an accident. We organise
ourselves to solve tame problems through specialisation.
Culturally, tame problems enjoy consensus: everybody pretty
well agrees why something needs to be done and the right way
to go about doing it.

Wicked Problem

Wicked problems are termed as ‘divergent’ as opposed to
‘convergent’. A divergent problem does not promise a solution.
The more it is studied, the more people of integrity and intellect
inevitably come to different solutions. Given that many people
care about or have something at stake in how the problem is
resolved, the process of solving a wicked problem is
fundamentally social and solving a wicked problem is
fundamentally a social process. Most wicked problems involve
lots of stakeholders.

Messy Problem

Messes are convergent if we agree on what overlaps, on
appropriate strategies, and on the kind of ‘climate’ we wish to
maintain. Problems, which cannot be solved in relative isolation
from one another form messes. We sort out messes through
systems methods, through focusing on processes and through
interdisciplinary approaches. Rather than simply breaking things
down into parts and fixing components, we examine patterns of
interactions among parts. We organise ourselves to sort out
messes through such things as cross-functional teams,
redundancy, and so-called ‘learning organisations’

Wicked Mess

Systems of interlinked problems interact with the
misunderstandings, divergent assumptions, and polarised
beliefs of different groups of people. Improving communication
and trust among different camps is not enough; people are still
likely to focus on symptoms rather than deeper causes and
pursue low-leverage changes. Conversely, even if deeper
understanding of the systemic forces at play is achieved, such
understanding will be viewed with suspicion by the different,
competing interests and mental models.

Process

Understanding the
challenge

Stage

Technique/tool is devoted to exploring the problem, challenge or
opportunity at hand, for example by exploring available data and
identifying potential opportunities or problems. At the end of this
stage of the process it is necessary to ensure that the right
problem has been identified and that it has been defined
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correctly

Idea generation Technique/tool takes the knowledge/information acquired about
the problem, opportunity or challenge at hand in the first phase
and focuses on generating ideas. This phase probably has the
most creativity techniques associated with it.

Planning for Action | Technique/tool that supports the further development of potential
solutions. In some cases this may involve creating prototypes or
exploring market research. It will invariably involve building
acceptance for the potential solutions, which involves things like
obtaining support from, for example, management or colleagues.
As well as planning how the implementation will happen, which
may include marketing of the product, sales, dissemination,
future support, etc.

CPS Is the technique associated with the CPS methodology?

(Osborn/Parnes)

Resnick Is the technique associated with Resnick’s model of creativity?

Synectics Is the technique associated with the Synectics methodology?

Shneiderman Is the technique associated with the GENEX methodology?

“‘GENEX”

©
2 Poincare/Wallas Is the technique associated with the Poincare/Wallas
g methodology?
Description of a potential solution to a defined
Idea :
problem/opportunity
(]
g Product A physical product.
O
g Process Changes to organisational processes or procedures.
<1 hour Creativity technique can be used in less than one hour
<0.5 days Creativity technique can be used in less than half a day
<1 day Creativity technigue requires approx. one day
multiple days Creativity technique requires more than one day to do
g’ . The creativity technique or tool is intended to be used on an
Ongoing . .
,E ongoing basis.
Training required? Y/N Do participants need training before using this technique/ tool?
Facilitator required? Y/N Does the technique/tool require a facilitator?
Resources required A list of resources that is required for the technique/tool.
@ Space requirements Description of space requirements for using the technique/tool.
% Input required Desc_rlptlon/type of input required for the creativity
1S3 technique/tool.
—
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Table 1: Framework for categorising techniques and tools for creative problem solving

The process of categorizing known creativity technigques using the criteria reported in this model has
begun, and some initial results are reported later in this deliverable. Subsequent sections of this
deliverable report selected and applied creativity techniques and software apps that support creative
thinking. The ongoing categorization is demonstrated using these techniques in relevant sections of the
deliverable.

An Emerging Framework describing the Relationship between Creative Problem Solving and Reflective
Learning

The analysis reported in this section reveals that some reflection is likely to take place throughout all
creative processes. Opportunities to support and increase the effectiveness of this reflection in terms of
promoting learning exist particularly as part of the incubation (Wallas 1926) or relate (Shneiderman
2000) phases of the process, prior to idea generation; following idea generation, during idea verification
(Wallas 1926) or donation (Shneiderman 2000); and also after the creative process as a whole, where it
may form the basis for further creative activity. It is also possible to reflect later on the outcomes of
creative processes. We have used both our characterisation of creative sessions and our descriptive
framework linking creativity and reflection to identify a set of criteria that can be used as the basis for a
first categorisation of creative problem solving methods, techniques and software support tools that
have the potential to support reflection and hence learning. Sections 5, 6 and 7 describe preliminary
trials with a range of creativity techniques and tools with the potential to support reflection and learning
in different ways in the testbed organisations. Although the focus in year-1 has been to understand,
establish and provide software support for creative problem solving, each section also demonstrates
and provides insights into reflective learning during creative problem solving.
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3 Research Interests and Research Approach

3.1 Research Interests for the User and Design Studies

For the user and design studies, work package 5 was interested in (i) understanding how creative
thinking and problem solving currently takes place in the work domains, even if it is informal and not
normally documented, and (ii) what opportunities for new creative problem solving exist in the domains,
based on the new capabilities that the future MIRROR software apps will offer. In terms of current
creative problem solving, the work package sought to discover where current reflection related to the
problem solving happens - before the problem solving as a trigger for it, or potentially afterwards to
reinforce the new knowledge generated. In particular the research sought answers to the following four
research questions:

What is the current work context of users in the testbeds in terms of interaction and communication,
and the context of the socio-technical MIRROR solutions to be developed within the project?

What are barriers to and enablers of effective and integrated creative problem solving?

Do learning cycles of imagining, creating, playing, sharing and reflecting process lead to learning by
knowledge workers in workplace domains?

What new opportunities exist for effective and integrated creative problem solving and reflective
learning?

3.2 Research Approach

The research in the user and design studies was undertaken in three key stages: (i) context modelling;
(i) user studies; (iii) design studies. Each is outlined in turn.

3.2.1 Context Modelling

In the first stage we sought to understand, scope and describe each of the work contexts of the
application domains relevant to WP5 — domains in which creative problem solving was an important
element. To analyze the work context of the users in the testbeds and the context of the socio-technical
solutions to be developed within MIRROR, context modelling was used as a technique. A context
model is a graphical representation that shows different candidate boundaries for:

The technical systems, expressed in terms of software and hardware actors;
The redesigned work system, expressed primarily in terms of human actors;

Other actors which are strongly influenced by the redesign of the new system, although they do not
interact directly with it;

Systems that interact with elements of the new socio-technical system but are not strongly influenced
by its redesign are shown outside the outer boundary.

A context model was created for each of the application domains, and provided important inputs for the
subsequent user studies. That said the context models were developed as part of work package WP1,
and are not reported as part of this deliverable.
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3.2.2 User Studies

In the second stage we undertook user studies in order to understand current practices, opportunities,
barriers and issues related to creative problem solving and associated reflective learning. A range of
techniques were used, including observations in testbed sites related to one or more application
domains, unstructured and structured interviews with stakeholders in these domains, interviews with
discipline experts not associated with the testbed sites, contextual inquiry and focus groups. To guide
the observations and interviews we identified several characteristics of reflection as manifest in creative
problem solving. For example, reflection could manifest itself in shared knowledge that is externalized
in some way. Indicators include:

Shared new knowledge generated by creative problem solving, and shared with a community of
knowledge workers after a period of validation of the new knowledge which happens during the
reflection;

Explicit documentation of the results of reflection after creative problem solving in an external artifact
that can be shared.

We sought direct evidence of this knowledge in terms of social artifacts (e.g. whiteboards documenting
care home), re-shared electronic artifacts (e.g. patient records, draft business contracts and physical
notes) that was then analyzed. We also needed to understand how these artifacts are produced and
used directly, some direct data gathering about the use of the artifacts was essential. Observation-
based techniques combined with more directed techniques such as contextual enquiry were used.
Another indicator for reflection is an individual cognitive and collaborative social process. This process
can be observed, recorded (audio and video) and, itself, reflected on, so the use of different types of
retrospective interviews or, if resources permit, retrospective protocols. In order to identify opportunities
for future creative problem solving, WP5 used techniques of cultural probes, creative thinking,
storyboarding and low-fidelity prototyping with selected creativity techniques.

Results from the user studies are reported in Section 4 of this deliverable.

3.2.3 Design Studies

In the third stage we undertook a series of design studies in which prototype techniques and software
apps were inserted into the testbeds of the application domains in order to explore their feasibility and
knowledge worker acceptance of them, as well as collect data about reactions to the technigues and
apps, problems that arose and opportunities to improve them from the knowledge workers themselves.
The focus was on formative evaluation — capturing data with which to revise the techniques and
software apps — in the spirit of user-centred design.

Results from the design studies are reported in Sections 5, 6 and 7 of this deliverable.
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4 A User Study to Investigate Creative Problem Solving
and Reflective Learning in the Care Home Work Domain

This section reports user studies undertaken into the care of dementia undertaken at 3 residential care
homes situated in the UK, focusing on opportunities for and barriers to creative problem solving in care
development and delivery. The user studies were undertaken in the context of a wider user-centred
design process, in which a domain is analyzed expressly to design and introduce one or more design
artefacts into that domain. The main focus of the user study is one residential care home made
available by the application partner the RNHA. Throughout this deliverable we refer to this residential
care home as Pilot-Home-A.

4.1 User Study Method

The User-Centred Design (UCD) data collection techniques employed for the empirical research in this
project relied on qualitative research techniques. The ambition of this project was to provide an insight
into whether the problems staff encounter while caring for people with dementia can be solved through
creative problem solving which is not something that can be measured by facts and figures. As Bell
(2005 p. 8) asserted: “Researchers adopting a qualitative perspective are more concerned to
understand individuals’ perceptions of the world. They seek insights rather than statistical
interpretations of the world.”

“Qualitative research is inherently multi-method in focus” as explained by Denzin and Lincoln (1994).
Within it, data triangulation is used in an “attempt to secure an in-depth understanding of the
phenomenon in question...The combination of multiple methodological practices, empirical materials,
perspectives, and observers in a single study is best understood, then, as a strategy that adds rigor,
breadth, complexity, richness, and depth to any enquiry.” (ibid.) A mixture of data collection
techniques were employed to achieve this richness and depth including interviews, attendance at
meetings, observation and the use of a broad range of secondary sources.

The sources for this research were selected through a form of convenience sampling, using sources
that were available to the researcher by virtue of their accessibility (Bryman, 2008). Many sources
were made accessible through the MIRROR project, which provided an exciting opportunity to speak to
a range of experts within the domain and to engage a care home in a field study and a trial of a creative
problem solving strategy. Participants were also able to recommend further avenues of enquiry and
useful people to talk to.

The empirical research of the care home required a flexible approach. Care homes have staffing issues
and time is a precious resource so flexibility was essential. Findings from the My Home Life (My Home
Life, 2010) initiative suggested that the most successful approach to getting feedback and engagement
in the care home domain is through an Appreciative Enquiry, that is, to focus on what works well rather
than what is wrong. An attempt was made to approach the study from perspective of care staff in order
to try to gain acceptance by designing a strategy based on their experiences. The aim was to produce
a method that the care staff would perceive as positive and helpful and not a means of imposing a new
way of working on them designed to improve their performance.

4.1.1 Contextual Inquiry

In a study by Mao et al (2005) surveying 'The State of User-Centred Design Practice’, respondents
cited field studies (including Contextual Inquiry) as the most important UCD method in practice “on the
basis of their actual impact on product development (including user satisfaction, results in the market,
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and cost savings).” To design a creative problem solving strategy that would fit with the working
practices of a care home, ultimately providing a usable intervention, required a deep understanding of
the work and the context in which that work occurs.

Beyer and Holtzblatt (2005) recommend that an entire contextual inquiry should involve two or three
people for each job role in each of four to six organisations but this was beyond the scope of this
project, focusing as it does on one care home only. However the technique is flexible and modular and
elements of its methods for structuring the observation at Pilot-Home-A and analysing its output were
employed.

“The core premise of Contextual Inquiry is very simple: go where the customer works, observe the
customer as he or she works, and talk to the customer about the work. Do that and you can’t help but
gain a better understanding of your customer.” (ibid.)

4.1.2 Interviews and Observation Work

Through interviews with Dr Jackie Bridges, Professor Julienne Meyer and Malcolm Rose, a RNHA
consultant, the managers of three BUPA care homes, attendance at a Dementia Interest Group
meeting, documents from MIRROR research partners, a MIRROR testbed visit and a meeting with a
documentary film maker directing a film about the experience of people with dementia living in care
homes, knowledge was built up to provide contextual information. The context of care homes is a
complex one and there are a huge number of issues surrounding the care of people with dementia so
the perspectives of a number of experts, combined with field work and a study of the literature were
required to develop a rich picture.

Interviews are a common method of data collection in the preliminary phases of the user centred design
framework, used to gather information related to the needs and expectations of users. The first
interview was with Dr Jackie Bridges, Senior Research Fellow at the School of Health Sciences at City
University London, chosen for interview because of her special interest in the care of people with
dementia and her research expertise. It was predominantly unstructured, allowing the researcher to test
out her preliminary understanding of the issues involved while allowing for the opportunity for further
understanding to develop. The primary objectives of the interview were to find out which stakeholders
within the care home domain should be involved in further research, the potential areas of sensitivity
the researcher should be aware of, to discuss appropriate research methods and approaches for the
domain and to discuss the literature. (The interview guide is available in appendix B1: Unstructured
interview guide; Dr Jackie Bridges and the transcript of the interview is in appendix B4: Unstructured
Interview Transcript; Dr Jackie Bridges.)

The next interview with Professor Julienne Meyer, Director of the My Home Life (My Home Life, 2010)
Initiative was semi-structured, allowing for flexibility in following associated leads and new issues as
they arose, but allowing for the data from it and subsequent interviews to begin to be structured along
common themes for analysis. Dr Bridges had recommended speaking to Professor Meyer because of
her specialism within the care home domain and, through the interview, she was able to provide
detailed knowledge about the care home domain, reading direction and opinion on how to approach
empirical research within it. (The interview guide is available in appendix B2: Semi-structured interview
guide; Professor Julienne Meyer and the transcript of the interview is in appendix B5: Semi-structured
interview transcript; Professor Julienne Meyer).

Professor Meyer facilitated a meeting with a documentary film-maker from robur.tv to review films that
were being made for My Home Life and to discuss the worksheets they produce to help carers discuss
the issues being covered in the films.
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Professor Meyer also presented the My Home Life initiative to a Dementia Interest Group meeting held
at City University London, where observations of a wide variety of stakeholders within the care home
domain were noted.

RNHA technical consultant, Malcolm Rose was able to provide more contextual information about
RNHA homes and, through whom, the involvement of a care home for the research could be
negotiated. It was suggested that the management team of the care home being visited for a MIRROR
testbed visit was interested in implementing creative solutions in their care home so therefore might be
interested in becoming involved with the empirical research required for this project. (The follow up to
this semi-structured interview is available in appendix B6: Semi-structured interview follow up; Malcolm
Rose, RNHA Technical Consultant through which an approach to Pilot-Home-A was made.)

Parallel to this, three visits to BUPA care homes were arranged through BUPA'’s involvement with the
MIRROR project. BUPA is a large British healthcare organisation, with bases on three continents and
more than ten million customers in over 200 countries. It runs its own hospitals, which are medically
accessible only to those in the UK who hold private health insurance policies. The main focus of these
were semi-structured interviews with the managers of each to gain contextual information about BUPA
care homes but, because they took place in the care home, they also provided an opportunity to begin
exploring the care home domain through observation. The care homes each specialised in dementia
care but were of a very diverse nature, specialising in dementia care for early stage dementia, late
stage dementia and dementia care for those with pre-existing mental health diagnoses respectively.
They were therefore able to provide a broad picture of the issues surrounding care for people with
dementia and illustrate the heterogeneous nature of the care home domain. The interview guide for
these interviews is available in Appendix B3: Semi-structured interview guide; BUPA Care home
managers * 3 & RNHA Technical Consultants and the notes and observations are in Appendices B7:
Semi-structured interview and observation summary: BUPA and B8: Semi-structured interview and
observation summary: BUPA Home-2 .

The MIRROR testbed visit to Pilot-Home-A nursing home was a session provided for the partners of the
MIRROR project, detailing the business case for the MIRROR project and outlining some of the base
requirements of the RNHA. The management of the home gave presentations, answered questions and
lead a tour of the nursing home. It provided an opportunity to gain further contextual information, to
observe the home during the tour, and also to begin to negotiate the involvement of its dementia
specialist, sister nursing home, Pilot-Home-A into this research study. This involved Pilot-Home-A
agreeing to permit more detailed observation of its work with the view to designing a creative problem
solving strategy appropriate for its requirements and then trying out the resulting design there before
evaluating it. Notes from this meeting are available in Appendix B9: MIRROR test bed visit notes; Pilot-
Home-A.

4.2 User Study Results

The user study results primarily report findings from the observations, interviews and contextual inquiry
undertaken at the Pilot-Home-A care home, drawing on data from other sources to support the results
obtained.

4.2.1 The Registered Nursing Homes Association

MIRROR Apps will be implemented, tested and validated within nursing homes belonging to the
Registered Nursing Home Association (RNHA).
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4.2.2 Current Situation

The mature economies of Western Europe have increasing numbers of elderly people and an
increasing proportion of those of great age suffer from some form of dementia. However, care for
people with dementia is in its infancy with sufferers typically ‘managed’ rather than ‘cared for'.

The relationship between care staff and resident provides challenges particularly to inexperienced
carers. From their perspective as expert practitioners, RNHA have identified a suite of business needs
to help improve care. For example, the carer must actively take into account the unique history of the
patient to adequately handle situations occurring in day-to-day interaction. These are set out under
‘Goals and Challenges’ below.

The sector has historically been a slow adopter of new technology but recent rapid advances have led
to an increasing perception that certain technologies may assist in the introduction and development of
the processes of reflection and learning from reflection when caring for people with dementia.

Constraints include the limited spread of Information and Communication Technology (ICT) within care
homes where there is a culture of face-to-face communications; and multi-tasking managers with little
senior support or time to network with others, and the fact that each care home is different.

4.2.3 Business Process

The business process takes place in the context of private sector nursing homes. These homes aspire
to deliver high quality services to residents whilst generating a commercial return. To protect the
vulnerable service users the homes are externally inspected and must carry out and report on their own
annual quality assessments. The specific work process to be supported by MIRROR Apps is the end-
to-end process of providing care to people suffering from dementia. It covers all the sub-processes
necessary to provide the best possible care. Within each sub-process a learning environment will be
stimulated where all stakeholders (workers, residents and managers/owners) can work together and
satisfy their respective objectives of quality of life and financial return.

4.2.4 Goals and Challenges

RNHA identified the following 5 business needs at the kick off meeting and at the initial meeting for
technical partners at Pilot-Home-A: creating a life history of the service user, small targeted mobile
training elements, virtual reality (serious) games, help with challenging behaviour, and the creation of a
virtual ‘rummage box’.

The success of MIRROR Apps can be measured at the individual, team and organisation level. For
individuals, ‘before’ and ‘after’ questionnaires will provide an indication of usefulness whilst at the
organisation level the application of the Star Rating Tool methodology (developed as part of the Prolix
EU framework 6 project) will provide an indication of usefulness for the organisation.

425 The Pilot-Home-A Care home

Pilot-Home-A specialises in care for people with dementia. The user study reported in section 5, as well
as the design studies reported in sections 6, 7 and 8 all took place at Pilot-Home-A.

The care home is composed of 26 resident rooms and a day room divided into spaces using screens
and chairs. There is also a reminiscence room where residents spend time with visitors and watch
DVDs. To encourage a sense of homeliness the residents are free to wander in and out of all of the
rooms, and doors are only closed when confidential matters are being discussed. As a result there is
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limited space in which care staff can solve problems with confidential issues. An annotated floor plan of

the home is shown in Figure 6.

FiKE 20NES
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Figure 6: Pilot-Home-A floor plan

Management would like their staff to understand that they are experts who have the ability to be
decision makers but both the results of interviews and comment from RNHA suggest care staff remain
highly task orientated. Although they appreciate the need to provide stimulating activity for the
residents, they believe that organised activities are the responsibility of the activity co-ordinator. Both
management and the care staff are constantly aware of the surveillance by the Care Quality
Commission and know that any considered breaches of these standards could result in a loss of
business through a bad report, leading to a possible reluctance to engage in activities that could be

considered risky.
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Figure 7: A flow model of work from a care assistant’s perspective

Care staff in the home includes nurses, care assistants and an activity coordinator who encourages
residents to participate in activities and organizes entertainment and outings. Nurses and care
assistants work in shifts, and during one shift each care assistant cares for up to five residents under
the supervision of one or more nurses. At the start of each shift the nurses give the care staff a paper-
based worksheet on which to record data about the residents. This data is input manually into the
electronic care system at the end of or during quiet periods of the shift, and then made available in
printed form in each resident’s room. Resident preferences are also shared in paper form, for example
on the tea trolley about how much milk and sugar each resident likes, and on the kitchen notice board
about dietary preferences.

Breakdowns and bottlenecks can occur. There are only two desktop PCs that the care staff can use to
enter notes into the system, which can result in care staff queuing at the end of their shift. Moreover
staff finds it difficult to enter data into the system and extract information from it. At the end of each shift
the nurses run a handover meeting in which each resident is discussed. However the meeting normally
only lasts 30 minutes, so the information communicated during the meeting tends to be medical.

As a consequence sharing new knowledge about residents during and between shifts is not systematic
and not supported by the electronic care system. More challenging residents have behaviour charts to
aid staff to understand triggers for their challenging behaviours. This means that residents who do not
exhibit this behaviour are less likely to demand the attention of care staff, so extra attention is needed
so that they are not overlooked.

The managers of the care home want the staff to perceive themselves as expert decision-makers about
resident care. However the interviews revealed that the staff remain task-orientated in part due the risk-
averse climate in the home: taking risks is perceived as a threat to the good ratings from the Care
Quality Commission (CQC) and could lead to a loss of business. The managers are seeking to change
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this climate with incentives such as bonuses to reward successes such as new qualifications and
resolving difficult situations. The care assistants are also appraised informally every eight weeks but
this is deemed inadequate by the management as proof of quality improvement.

4.2.6 Opportunities for Creative Problem Solving

The data collected from the observations and interviews revealed three distinct opportunities for
creative problem solving in the care home:

1. Managing challenging behaviour: the care staff encounter challenging resident behaviour during their
shifts. Examples of such behaviour include residents refusing food, drink and medication, and verbal
aggression. Creative problem solving can be used to analyze data about this behaviour to discover its
causes then compare with previous episodes of challenging behaviour to propose possible resolutions
to it.

2. Adapting to an evolving understanding of each resident: understanding a resident is the major
challenge in dementia care and best achieved through reflection on the resident’'s past life and
reactions to the present one. The interviews revealed that the process of understanding residents is not
formulaic because new information about residents is learned every day. Rather care staff are required
to think on their feet in response to new evidence, thereby establishing new opportunities for creative
problem solving to understand a resident more effectively and personalize the care that is given and
received.

3. Devising stimulation to residents with advanced stage dementia: most residents at the care home
have advanced dementia, which makes devising and engaging residents in activities challenging.
Creative thinking offers opportunities to discover new forms of stimulation through all five senses for
these residents within one major constraint — limited staff time.

Care managers believe that successful creative problem solving in these areas can increase care staff
confidence when making decisions to personalize care. People with advanced stage dementia are at
risk if care routines are not personalized to their needs. Such personalization can involve risk, and staff
must recognize that risk-taking is a normal part of life, so long as it is informed and positive.

4.3 User Study Conclusions

The user study undertaken in one pilot care home in the RNHA domain revealed important
opportunities for creative problem solving in the care for older people with dementia in residential home.
The three opportunities for creative problem solving — managing challenging behaviour, adapting to an
evolving understanding of each resident, and devising stimulation to residents with advanced stage
dementia — provided an important agenda for subsequent research in the work package and the
application domain. The data collected in the user study provided important evidence of barriers and
constraints to both creative problem solving and reflective learning in the work domain. Furthermore,
the data triangulated with data collected from the other BUPA residential care homes collected through
observations and interviews. As such, the user study results provided a strong foundation upon which
to undertake three major design studies.

The next section reports a first design study that sought to implement creative problem solving
techniques to achieve one or more of the identified opportunities in the care home work domain.
Results were intended to demonstrate the feasibility or otherwise of creative problem solving to achieve
one or more of the opportunities.
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5 A Design Study to Investigate the Use of Creativity
Techniques in Care Homes

This section reports a design study undertaken to investigate the feasibility and effectiveness of
different creativity techniques in the care of residents with dementia. The study investigated creative
problem solving in the context of the three opportunities for creative problem solving in dementia care
uncovered in the previous user study reported in Section 4.

5.1 Design Study Method

More creative thinking with which to understand residents, manage their challenging behaviour and
devise stimulations was encouraged during one session that lasted 2.5 hours and was led by one of the
authors of the deliverable. Different creativity techniques were used in a three-stage process to
understand the situation, generate ideas and prepare for action. The techniques were described to the
care staff as problem solving rather than creative thinking to stress their practical relevance. The six
participants were one activity coordinator, one nurse and four senior care assistants from the Pilot-
Home-A care home. The care home’s objective for the session was to increase the confidence of care
staff in their decision-making, whilst the authors were seeking to observe the effectiveness and ease of
use of the technigues and elicit care staff perceptions about them. Full details are available in
MacManus (2011).

The care staff worked with a case study called why won't lan get up? from Stokes (2001). To
understand lan’s situation the care staff first worked with the ‘Lotus Blossom’technique (Michalko,
2006) to break down the challenge into areas that could be causing this fictional resident to stay in bed,
such as emotion and mobility. Each area was explored in turn to generate as many as ideas about lan’s
behaviour shown in Figure 8. Ideas that could not be true were eliminated, and the remaining ideas
were implemented through adjustments to lan’s room so that he would get up and be more inclined to
venture out of his room. The ideas provided a baseline for subsequent creative thinking in the session.
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Figure 8: An overview of results from the ‘Lotus Blossom’ technique

5.1.1 Candidate Techniques with which to Generate Ideas

To facilitate the use of the creativity techniques, care staff selected rules from the ‘What-if’ technigue
(Innovation Company, 2002) and displayed them on an A2 foam board fixed to the wall. Pens that
made a noise were used as alarms if staff observed the rules being broken. The care staff then used
three techniques for creative thinking selected to be quick to use, simple to learn and applicable without
resources such as facilitators or creativity support tools not available in care homes.

The first technique used was ‘Brain-writing’ (Higgins, 2006), a combinatorial creativity technique used to
capture ideas that already exist so that they can be built on. Its selection recognized that care staff are
learning and solving problems about residents all of the time and creative thinking will normally be
applied to existing problems. The care staff all tended to generate the same ideas with this technique,
leading one of them to comment “we’re all well-trained; we've said the same thing”.

The second technique used was 'What-if?' - a transformational creativity technique with which to break
rules to give participants a fresh perspective on a problem. Its selection recognized that the focus on
individual care and limited time might lead care staff to scope a problem too narrowly and miss possible
diagnoses and resolutions. In the session the care staff identified constraints that inhibited them from
knowing the residents — constraints such as poor hearing and the large day room. These constraints
were then challenged to generate new ideas. An overview of the ideas generated is shown Figure 9.
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Figure 9: An overview of results from brain-writing, ‘What-if?’ and ‘Other Worlds’ creativity techniques on the right

The third creativity technique was ‘Other Worlds’ (Innovation Company, 2002), an exploratory creativity
technique that encourages analogical reasoning in different domains. Its selection recognized the
potential for case-based problem solving in the care for dementia (Houts et al., 1996). The care staff
generated ideas to solve problems analogical to ones encountered in dementia care in four domains -
social life, research, word of mouth and different cultures, then transfer these ideas to the care for
dementia. The care staff then randomly picked a fifth analogical domain from politics, tennis, flying and
army (Michalko, 2006) and repeated the idea generation process.

5.2 Design Study Results

The care staff clustered the ideas created with the techniques into seven themes that included
communication in care home and how the residents feel. Voting then took place using stars, and the
two most popular ideas — learning about dementia and volunteers to help — were selected for further
work.

The care staff applied the ‘What/How’ technique (Higgins, 2006) to force detailed thinking about how
each of the ideas could be implemented. The idea volunteers to help led to three further ideas
advertise, word of mouth, and families, which the staff then implemented in different ways. Most of the
ideas generated for volunteers described how to engage families to volunteer and become more
involved in the home. In contrast the care staff were unable to generate ideas about how to build on
word of mouth, so the idea was broadened to social networks, and some care staff generated ideas in
which relatives could send photos and messages via a social network.
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The care staff used all of the creativity techniques provided to them, although some were perceived to
be more effective than others. The ‘Other Worlds’ technique was judged to be the most effective as well
as the most interesting to care staff. It created more ideas than each of the other techniques, and two of
these ideas were deemed sufficiently novel and useful to implement in the care home immediately.

The brain-writing technique was also reported to be popular although it did not generate ideas new to
the care staff. The ‘What-if?’ technique was unpopular: the ideas were small in number and deemed not
to be novel, and none of the care staff enjoyed using it. On the other hand the ‘Lotus blossom’
technique used to understand the situation appeared to be a natural fit to dementia care. One of the
care staff reported that the care staff already undertook this process, and a second reported that it
would help care staff during training.

More generally it was important to situate the creativity techniques in a wider process, as some care
staff reported only understanding the roles of the techniques during the clustering of ideas at the start of
the prepare for action stage. The care staff responded positively to the session as a whole. Some said
that they had enjoyed sharing the positive ways in which they worked, and that it was refreshing to
have meetings to discuss topics other than what was going wrong. They thought that less-experienced
care staff could benefit from thinking some of the generated ideas through, the implication being that
they had had to think these issues through already because of their experience.

5.3 Design Study Conclusions

In conclusion the session revealed an appetite and potential for the explicit use of creativity techniques
reported in the literature. Having demonstrated feasibility, we are currently reviewing a wider range of
techniques to embed and evaluate them more thoroughly in the care home’s staff training and
appraisal, data analysis and shift handover processes. Furthermore the success of the ‘Other Worlds’
technique, combined with the evidence for the role for case-based reasoning in dementia care (Houts
et al., 1996), led us to prototype a software app for creative thinking via case-based and analogical
reasoning to achieve the managing challenging behaviour opportunity in the same care home. The app
is described in Section 7, along with a first evaluation of the software app.
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6 A Design Study to Investigate Mobile Software Apps for
Reflective Observations in Care Homes

This section reports a design study aiming to support care staff to achieve one of the three
opportunities identified in the user study reported in section 4 - adapting to an evolving understanding
of each resident. In keeping with the approach described in the descriptive approach we undertook
early prototyping and formative evaluation. We developed a software app that was installed on mobile
devices and made available to care staff in the pilot residential care home to use and report on the
feasibility and effectiveness of.

6.1 The Problem: Capturing Reflective Observations about Residents

It has long been a requirement for care staff to record the care they have delivered to an individual and
the health status of that person at any point in time. When significant events occur this is a relatively
obvious and straightforward activity. The member of care staff must ensure that the information is
comprehensive and describes fully both what has occurred as well as the actions and tests undertaken
as a result. In contrast, when considering the care of an individual with long term and chronic conditions
who is relatively stable, there is an increased risk that care staff describe the current status of a
resident as no change for a particular aspect of the condition or care provided, because it can be
difficult to identify a very gradual change in the individual’s condition which may occur over a longer
period. However it is vital to identify that gradual change in order to take effective action and amend the
care provided.

One current solution to achieve more effective recording of conditions and care is the framework
captured in the acronym CART - recording that must be complete, accurate, relevant and timely. Staff
are encouraged to use this acronym as a memory jogger to improve the quality of records of care,
leading to replacement of statements such as the individual ate well by accurate statements of what
was eaten at which meal and with or without assistance. However the effectiveness of CART relies on
successful training and reinforcement to ensure that care staff record information with all four qualities.
Furthermore the current acronym does not directly support reflection about current successful and less
successful care so that good practices can be learned and poor practices avoided. Another current
solution is to ask care staff to role play the investigator of a complaint about the care of a resident
based on their own records. This reflection leads them to appreciate the paucity of information available
from an incomplete record. However, this reflective practice has its limitations, and cannot be applied to
support all of the care staff on a regular basis. Therefore, in MIRROR, we are pursuing a different but
complementary strategy based on the use of mobile devices running apps that enable care staff to
record information about care in situ at the time that it is generated, thereby ensuring that the
information is relevant, accurate and complete. In addition the apps support more reflective learning
about the care that is given by encouraging the care staff to reflect on and record the information using
a different structure designed to encourage reflection.

6.2 Design Study Method

To undertake the design study we adopted a simple two-stage approach:

Early prototyping of an integrated software app based on existing software services, apps and mobile
devices;

Training and rollout of the prototype software app in situ to undertake a formative evaluation of the app
and the underlying concepts, approach and design assumptions.
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In the first stage of the approach we identified, designed and implemented a prototype software app to
support reflective observation for use by care staff in residential care homes based on ideas and
requirements that emerged from the MIRROR creativity workshops held in November 2010. The basic
concept was to exploit the reflective qualities encouraged by restrictive social media such as Twitter as
a mechanism to encourage reflective observations as a precursor for creative problem solving in the
care home work domain. An early prototype — working and robust — was developed and installed on a
series of mobile devices for use in one pilot care home.

In the second stage we rolled out the mobile devices supporting the software app — in this instance
Apple iPod Touches) to care staff in Pilot-Home-A pilot for a limited period to replace the current
manual observation techniques in place. At the end of the process we analyzed the observation data
guantitatively and qualitatively, compared it to comparative data collected with existing techniques, and
undertook a retrospective focus group with care staff to elicit their feedback and recommendations.

6.3 The Software App

We trialled supporting more reflective observations by care staff through the use of micro-blogging — in
essence each member of care staff micro-blogs each observation in real-time using Twitter. Twitter
restricts each blog to a maximum length of 140 characters. We exploited this length restriction as a
design feature with which to encourage reflection. We anticipated that documenting an observation with
such a limited number of characters would require the person who is blogging to reflect on the content
and structure of each blog to ensure that it is complete and coherent, rather than provide a less
structured monologue. It is this length restriction that we exploit in MIRROR to encourage care staff to
reflect about the care being given. We then exploit other features of the micro-blogging app to share
care staff observations in real-time to other staff using the same system to provide an overview of the
care being given during a shift and redirect resources as needed. Unlike regular tweets that can be
followed by members of the public, each observation in our study was posted using locked accounts
that can only be accessed by the other devices being used by care staff and the shift supervisor. Unlike
the current process with paper notes, each observation is shared in real-time as shown on the right-
hand side of Figure 10, thereby increasing communication between the care staff in the residential
home and directing support to residents quickly.

Twitter also offers the capability for a shift supervisor to monitor the tweets made by care staff. We set
up one shift supervisor with a laptop running TweetDeck, a free application that allows the user to view
tweets by Twitter user accounts or as a continuous stream of all users they follow. TweetDeck also
allows users to search for tweets relating to specific key words, e.g. a resident identifier.
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Figure 10: Twitter overview (left) and tweeting using Dragon Dictation (right)

Each member of care staff is guided to write an observation in three parts: (i) the room number of the
resident as his or her unique identifier; (ii) the observation made, and; (iii) his or her own reflection,
encouraged by the prompt — what does this mean? This prompt was chosen based on discussions with
care staff to encourage reflection in language familiar to most care staff. One example reflection in this
format is: 23d: washed, brushed hair and provided breakfast but did not eat much. Need to look again
at whether diet is right? Another is: 4: disruptive to other residents during lunch, and verbally abused
staff. Need to talk to family about background issues. Care staff are prompted to use this reflection
structure by a visual prompt attached to each mobile device. Care staff enter these observations
directly in situ using the mobile device and Twitter app shown on the left-hand side of Figure 10. The
observation is entered using the device’s digital keyboard shown in Figure 10.

The effective documentation of reflective observations via a keyboard assumes that care staff have
both the time and skill to type their observations. However, our studies of current work practices
revealed that this will not always be the case. During observed busy periods there was little time to
write observations, let alone type them. Furthermore care staff cover the full age range and there was
concern that older care staff less familiar with digital technologies would not want or be able to type
observations. Therefore we implemented speech recognition software on the mobile devices to accept
spoken observations from care staff then generate text versions of each observation that the staff can
review and tweet with minimum effort. We installed the Dragon Dictation app on each device because
of its reliability and interoperability — a care staff member can tweet a text version of a spoken
observation with just two clicks — one to end the recording, the second to tweet the parsed text,
assuming that it is correct.

To enable an early feasibility study, all the apps chosen for this design study were available to
download for free through the iTunes App Store. This gave flexibility to implement the solution quickly
and deploy in the care home environment to explore feasibility and to discover requirements. The Apple
iPod Touch was chosen to be portable by care staff during a shift: it is only 4.4 inches tall, 2.3 inches
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wide, 0.28 inches wide and weighs only 100 grams. The iPod Touch was locked to provide only the
capabilities needed by care staff during a shift.

Care staff at the Pilot-Home-A care home were asked to use the iPod Touch devices over the course of
a week. One senior carer received training in using the devices and the installed applications (Twitter
and Dragon Dictation). This senior carer then each morning for three days trained different members of
the care staff to use the devices and monitored their tweets during the day using TweetDeck.

For the purposes of this first evaluation, the software apps were not connected directly to the in-house
Electronic Care System (ECS). Instead, updates to the ECS still had to be done manually, so that
carers could see that this would be an easier way for them to record more complete care notes and
reduce the bottleneck at the end of each shift when carers queue to input their notes into ECS.
Sufficient resources were put in place in the residential care home so that this was neither a bottleneck
or a concern during the trial period.

A one-week trial period was set up. The first day was set aside for training and follow-ups. The
remaining four days were allocated to use of the mobile devices and software apps. A total of 3 devices
were made available to any one shift, so that 3 care staff could use the devices and software apps in
any one shift. A total of 8 care staff used the devices and software apps during the trial period. Semi-
structured interviews were carried out with these care staff following the completion of the trial week. In
particular the evaluation explored the feasibility of the use of mobile devices and the software apps with
respect to four potential constraints:

The acceptance by care staff of mobile devices

The acceptance by care staff of blogging resident care notes with Twitter;

The capability to restrict twitter feeds to ensure resident confidentiality;

Whether care staff can accept to use micro-blogging technologies for reflective observation purposes.
Results are reported to address these potential constraints.

6.4 Evaluation of the Software App

The evaluation collected data about care staff use of the mobile devices and software apps, their
perceptions about these apps, and the entered observation data that was captured by the software
apps during the four-day trial.

6.4.1 Acceptance by Care Staff

The care staff responded well to the mobile devices and software apps. With only small amounts of
training the senior carer was able to train colleagues to use the device to tweet notes using both
Dragon Dictation and the Twitter app. Feedback through interviews indicate that given the choice
between the paper notes and the devices + micro-blogging, all but one of the eight care staff chose the
devices if the devices would allow them to capture notes and reflections throughout the shift, then
record the notes and reflections in the ECS. All the carers bar one preferred the keyboard entry. This
was in large parts down to the Dragon Dictation software app not being able to accurately translate
what they said. It was easily disrupted by noises or other voices, and did not understand words that
describe body parts in medical terms.

However, carrying the mobile devices was an issue. The care staff were able to carry the devices
around with them, but the uniforms that the care staff are required to wear do not have pockets, so staff
ended to leave the mobile devices wherever it was convenient. However this meant that, sometimes,
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the devices get left in the resident’s rooms when they are cleaning, in the main office or sometimes
even in the common area. That said, however, no mobile device was lost during the trial week or
misplaced for a long period.

6.4.2 Usage Patterns by Care Staff

During the trial period the care staff provided with the mobile devices reported that they used the
devices at specific times that permitted its use, including:

After getting a resident out of bed;
After giving a resident a bath;

After getting a resident to the day room, when the care staff would return to the resident’s room to finish
the task, and take time to enter the reflective observations.

Care staff reported that the rooms provided a quiet and private time to think about the care provided as
well as the behaviour of the resident — it was the obvious reflection space needed after the task upon
which reflection was needed. The results indicate that finding private time and space within the work
space and activities in which to make reflective observations is critical to the success of new
technologies to support it. The work patterns observed and the fit of the use of the mobile devices in the
trial week did reveal that these periods do exist for care staff in residential care homes.

6.4.3 Reflective Observation Information Recorded by Care Staff

During the trial period a total of 56 separate observations were recorded in 12 user sessions. Of these
56 observations 8 were invalid: there were 5 duplicates, 2 were ‘spoiled’, and 1 was a test observation.
Therefore our analysis was undertaken on the remaining 48 observations. The observations ranged
from brief, for example “all care given”, to complex, for example “room 4 all care given. Washed all
over, creams applied, teeth cleaned, assisted to dress. To dayroom made cup of tea, no problems.”

A domain expert who had not participated in the trial exercise categorized the information recorded in
the observations into 1 of 5 categories decided as important by the domain expert:

The general status of the resident, for example “no problems” “had a good night” and “confused this
morning”;

Factual detail about the tasks that had been completed, for example “wash, hair brushed, creams
applied”, and “changed dressing”;

An assessment or comment about the resident’s mood, for example “enjoyed shower”, “cheerful mood
singing to her music” and “agitated at times while bathing”;

Professional care issues, for example “pressure sore noticed” and “sore from itching”;

Instances of low-level challenging behaviour encountered in a resident, for example “refused his lunch”,
“agitated, would not go to the dayroom” and “did not want to change his clothes today”.

By coding each of the 48 valid observations, and recording how many ‘packets’ of information were
recorded in the observations, and of what type, we can see a profile of the information thought valuable
to record by care staff. The 150 information packets in 48 tweets gave an average of more than 3
packets of information per observation. However, not all observations were of similar length or
contained an average number of packets. As noted above, some were brief and simple, others more
complex. Fifteen of the observations, or almost a third, contained 5 or more pieces of information. The
most useful observations would appear to be balanced, containing a general status, detail of factual
caring, a mood assessment or description and noting any professional issues, for example “room17
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was confused this morning talking about moving his stuff to car & back! assisted with washing face,
groins & dressing, settled after.” A quantitative analysis of the 150 information packets is reported in
Table 6.1.

Information packet category Number of | Percentage of total
instances instances

General status of resident 28 19

Factual detail about task 84 56

Assessment or comment on resident mood 14 9

Professional care issues 20 13

Challenging behaviour 4 3

Table 6.1: Instances of information packets by category in the resident observations

Over half of all information packets provided details about the task undertaken, indicating that the
guidance given to care staff to structure their observations to include reflections might not have been
followed as much as possible. Almost one in five packets of information described the general status of
the resident — information which can be used as a basis for more reflective observation, a conclusion
that we also draw about the 9% of information packets that describe an assessment or comment as a
resident’'s mood and the 13% of professional care issues. Interestingly, only a small percentage of
information packets described challenging behaviours. Reasons for this were unclear, and more
research into the frequency of encountered challenging behaviours needs to be researched further.

Overall the care staff did not follow the guidance of observation followed by reflection. Possible reasons
for this range from lack of training, the relatively short duration of the trial and the poor reminders
(attached to the back of the devices) to the possible lack of reflections deemed worthy of documenting
and sharing with other care staff on this shift.

6.4.4 The Use of Tweet Deck by Senior Care Staff

The use of tweet deck by the senior member of care staff during each shift gave rise to some emergent
positive outcomes that were positive for communication about residents that were not anticipated prior
to the trial. Tweet deck was configured to sort observation information by resident, and then
chronologically provides a very useful view for the care staff taking over responsibility for the resident in
the next shift. For example the following observation information was documented in the chronological
order shown in Table 2, and the collected observations allowed the care staff to draw the possible
conclusions.

Room 1

15/3 room one pressure sore noted

15/3 Room 1 pressure sore noticed.

16/3 room 1- requested to stay in bed, wash, change pad, dressed and turned
Room 22

16/3 rm 22 all care given to her in bed, quite pale and tired so remaining in bed today.

18/3 room twenty two requested to stay in bed
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18/3 room 22 all persanol care given adgitated would not go to dayroom (sic)
Room 27b
15/3 Lady in27B did not wish to get up today

15/3 Room 27b had a bath today. However she wanted to go back to bed, nurse
informed.

18/3 room27b washed & dressed in cheerfull mood singin 2her cd while getting
dressed settled in dayroom

Table 2: Three examples of chronologically-order observations by resident room

For example, in the same of resident in room 1, the request to stay in bed after pressure sores had
been reported indicated the need for potential additional care. Likewise, for the resident in room 22, the
latter observation that the resident was agitated suggest might have been associated with earlier
observations about the resident’s poor health. And in the case of the resident in room 27b, the ordered
observations reveal that the resident is recovering from an earlier period of possible illness.

6.4.5 Usability Problems Encountered by Care Staff

In keeping with a formative evaluation, the trial revealed a number of usability problems that impact on
acceptance and inform future design and implementation of the software apps. Key reported usability
problems were associated with the Dragon Dictation software app:

It was not sufficiently reliable within one week of use by individual care staff. For example, the
verbalised word sore was passed as saw each time, which meant that generated text sometimes had to
be edited significantly using the mobile device keyboard. Although the software app does adapt to the
user’s accent over time, the trials were too short for this to take place;

The reliability of the software app reduced markedly when there was more than one voice speaking in
the room. This implied that a quiet space, such as the resident rooms, would be necessary for the app
to work;

Care staff were not experienced at verbalizing their observations and some expressed a concern that it
felt like speaking into an answering machine and felt under pressure. Preparation was needed before
speaking. In contrast the keyboard gave more of a sense of having time to think, reflect and edit. Of
course, encouraging the care staff to prepare, and hence reflect in a smaller number of words, was one
of the original design decisions behind the use of micro-blogging apps such as Twitter, hence the
training and support for such preparation and reflection will need to be revisited.

Other experienced usability problems associated with the software apps were minor and did not impede
use.

6.4.6 Privacy Concerns Expressed by Care Staff

Care staff also expressed concerns over the privacy of observations recorded with the mobile devices,
and not being overheard by other residents. The staff also expressed concerns regarding the privacy of
using an open tool like Twitter. Even with the closed accounts that were set up specifically for the trial
evaluation, and the use of resident identifiers rather than names, carers were worried and hesitant
about what to put in, this could have had a significant effect on what they put into the tweets and
ultimately the richness of the tweet content.
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6.4.7 Issues and Implications for Future Use

Results from the user trial revealed several important issues and implications for the use of the mobile
devices and the software apps to be addressed in year-2:

A permanent means of carrying the mobile devices during care shifts need to be found. Possible
solutions include, arm straps, hanging the device around the neck, belts and bum bags;

The presence of the mobile devices did remind care staff to take the time to make notes about the
tasks they had just completed, although it did result in the observations being more task oriented than
reflective. More training and encouragement is also needed for care staff to focus more on reflection
and become more skilled in the language of micro-blogging. For example one member of care staff
recorded: “Lady in room three is staying in bed she doesn't feel very well and has a sore throat”, which
could be shortened to “3 staying in bed w/sore throat”;

Formalising some of the observation input could improve the quality of the information, i.e. deciding
what to record, and developing software to assist the care staff. Options include pick-lists of tasks and
moods, traffic lights to indicate status, bar codes or sensors to automatically record the resident room
number and save space in terms of observation characters;

The senior member of care staff did report that the Dragon Dictation software app could be beneficial
for the carers once they had become more familiar to the software app and the software was trained to
the voices to the individual care staff;

The senior member of care staff also found it beneficial to have direct real-time access to observations
made by the carers she supervised because it provided a better overview of the mental state of the
residents;

Capabilities available to senior care staff to group and review all ‘observations by resident and topic
provide those responsible for a care home to obtain a bigger picture, and whether some more strategic
response is required, perhaps through collaborative reflection based on technigues being researched in
work package WP6.

6.5 Design Study Conclusions

The research reported in this section demonstrated the potential for the use of mobile devices and
software apps by care staff by residential care homes. Results demonstrate that creativity support and
reflective learning tools could be implemented through mobile devices, although changes to the
devices, software apps and work practices will be needed to make them properly effective. The results
also demonstrate the potential of software apps for micro-blogging from social media, allowing the care
staff to adapt to an evolving understanding of each resident, as identified in Section 5. Having the
mobile devices on hand during care work with easy-to-access software apps provided important
reminders to the care staff to undertake tasks designed to encourage reflective learning. However, the
analysis of the actual data collected from 8 care staff over a first four-day trial period revealed that,
although much of the data collected is useful in terms of what to reflect on, the care staff provided few
concrete reflections. More support, in the form of training, process guidance and direct application
support will be needed to encourage effective reflective learning.

Furthermore, collected observation data has the potential to seed and inform creative problem solving
about managing challenging behaviour. Although only a small percentage of the observation
information packets were categorized as descriptions of challenging behaviour, related observations
about mood and general staff can provide contextual information around descriptions of challenging
behaviour to be solved creatively.
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7 A Design Study to Investigate a Software App to
Support Creative Thinking in Care Homes

The delivery of English adult social care services by 28,000 organizations and 1.6 million staff makes it
difficult to share information about challenging behaviour. Senior staff and staff working in specialized
services are known to have strategies to resolve problem situations, but these strategies are not
accessible to less-experienced care staff in a timely and effective manner. Therefore we prototyped one
mobile app designed to support creative thinking by care staff in situ based on the transfer and
application of knowledge about previous similar episodes of challenging behaviour. The app is called
Carer.

7.1 Design Study Method

To undertake the design study we again adopted a simple two-stage approach:

Early prototyping of an integrated software app based on existing software services, apps and mobile
devices;

Training and rollout of the prototype software app in situ to undertake a formative evaluation of the app
and the underlying concepts, approach and design assumptions.

In the first stage of the approach we identified, designed and implemented a prototype software app to
support creative problem solving by care staff in residential care homes based on ideas and
requirements that emerged from the MIRROR creativity workshops held in November 2010 designed to
achieve one of the identified three opportunities for creative problem solving — managing challenging
behaviour. The most success creativity technigue for use by care staff identified in the first design study
was other worlds, which supports similarity-based reasoning about problems solving effectively in other
domains with varying degrees of similarity to the management of challenging behaviour in residential
care homes. Again an early prototype — working and robust — was developed and installed on a series
of mobile devices for use in one pilot care home.

In the second stage we again rolled out the mobile devices supporting the software app to care staff in
the Pilot-Home-A pilot home for a limited period to replace the current manual observation techniques
in place. At the end of the process we analyzed the observation data quantitatively and qualitatively,
compared it to comparative data collected with existing techniques, and undertook a retrospective focus
group with care staff to elicit their feedback and recommendations.

7.2 The Software App

The app built on concurrent research as described in Section 8 exploring whether care staff were able
to carry and use mobile devices during their shifts in the same care home. Care staff were willing and

able to have mobile devices with them and use them during a shift. Therefore we designed the Carer

app to be accessible through the same devices, i.e. iPod touch and iPhone devices.

7.2.1 Creative Problem Solving with Carer

Carer supports two forms of creative problem solving with previous strategies for managing challenging
behaviour. The first is case-based reasoning with descriptions of cases solved successfully in the same
domain, i.e. challenging behaviour in dementia care. Carer supports the care staff to adapt solutions
developed initially for other people to residents in their own care, as reported in (Houts et al. 1996). It
retrieves descriptions of previous challenging behaviour problems and solutions that care staff can then
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map onto the current challenging behaviour, adapt to fit with situation and apply. Adapting solutions
undertaken by known care staff has the advantage of not needing to distinguish between situations for
creative problem solving and seeking advice from experts reported by Houts et al. (1996). The second
form of creative problem solving that Carer supports is analogical reasoning with descriptions of cases
solved successfully in other domains — either another social care domain such as daycare or unrelated
domains such as policing and teaching. Carer supports care staff to reason analogically with then
transfer and apply knowledge from the source domain to manage the current challenging behaviour, as
achieved with the ‘Other Worlds’ technique. For example, a description of good policing practice to
manage disorderly revellers can provide analogical insights with which to manage challenging
behaviour in dementia care.

Carer distinguishes between these two forms of creative problem solving using two similarity measures
specified in Gentner’s (1983) Structure Mapping Theory (SMT). These measures use attributional and
relational predicates extracted from natural language descriptions of challenging behaviour queries and
descriptions of successful strategies. The attributional predicates state properties of objects in the form
PredicateValue (Object), for example asleep (resident) and absent (relative). The relational predicates
express relations between objects in the form PredicateValue (Objectl, Object2), for example abuse
(resident, care-staff) and remain (resident, room). According to the SMT, a literal similarity is a
comparison in which attributional and relational predicates can both be mapped from a source to a
target. In contrast an analogy is a comparison in which relational predicates but few or no attributional
predicates can be mapped. Therefore, in the first form, Carer retrieves cases that have high matching
scores for both attributional predicates and relational predicates, for example cases in which residents
are asleep and abusing care staff. In the second form Carer retrieves cases with high match scores for
relational predicates and low match scores for attributional predicates, for example a match with the
predicate abuse(detainee, police-officer) and no match with the predicate drunk(detainee).

In the remainder of this section we describe the first form of creative problem solving — case-based
reasoning with the dementia care domain implemented in the Carer app.

7.2.2 Case-Based Problem Solving with Carer

Carer enables individual care staff using an iPod Touch or iPhone device to describe a current
challenging behaviour situation in natural language, retrieve and browse cases of previous good care
practice for similar situations on the device, then select and adapt one recommended practice to solve
the current situation creatively. The cases of good care practice are also expressed in natural language
as documented by care staff. An example description of new challenging behaviour might be:

Mrs. X acted aggressively towards other residents at breakfast. Suspect underlying insecurities to new
people.
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Figure 11: Screenshots of the Carer App for iPod Touch, showing how a member of care staff describes and tags a
challenging behaviour exhibited by a resident

Figure 12 shows how the three most similar retrieved case studies are displayed to the care staff, who
receive an ordered list of case studies and view the details of each one by clicking on it. The details of
each case are presented in one frame of two parts — the situation encountered and the resolution

applied — that the care staff can scroll between.

[ WIND GR 3G 10:) =

-WIND GR 3G

10:21 =2

-

s

. Quey | Res|

The following past experien

ettings

Loss of resident independe

Non-compliance with home

Late stage dementia and vig

.,

Name

u_. WIND GR 3G 10:22

Late stage dementia and viol
Situation encountered

Miss Green, a resident exq
frequently lashes out at sta
supporting her to get washed
the staff and to the resident
made to find creative ways t
tried different approaches, tor
behaviour continues. Externg
been sought. The behaviour
of anger directed at any sped
task being undertaken.
Observed Behaviour

e

Resolution applied

Ultimately, in discussion with relatives and outside agencies, it
has been agreed that the resident lacked capacity to make
decisions, and that, subject to ongoing assessment and
exploration of alternative strategies for supporting the
resident, a gentle holding down of the arm while the resident
is assisted with daily activities was acceptable. Good
praticestudy found evidence of staff demonstrating high levels
of competence in their ability to reduce aggression, anxiety
and distress among residents which, in themselves, had the
effect of minimising the need for restraint. Their negotiating,
listening and general communication skills were notable.
Managers demonstrated how they actively identified members
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Figure 12: Retrieved cases of challenging behaviour as presented by Carer a member of care staff

Although use of natural language enables care staff to use the app more effectively, entered
descriptions are often incomplete and ambiguous, so Carer uses information retrieval techniques to
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disambiguate each query term with its correct meaning then extend the query with extra terms with
similar meanings to increase matches to terms in descriptions of existing cases. For example, the query
is incomplete because the nature of the observed aggressive behaviour is not defined and ambiguous
because insecurities could have different meanings such as the state of being subject to danger or
injury, or the anxiety you experience when you feel vulnerable and insecure. Therefore in MIRROR we
combine natural language processing and information retrieval techniques to provide new means of
similarity-based creative thinking.

Carer has three components shown in the architecture shown in Figure 13: (i) a mobile app on a mobile
device that care staff interact with; (i) a central repository of descriptions of cases of good care
practice; and (iii) the discovery service. Carer passes a query generated from an entered challenging
behaviour description to the discovery service that automatically disambiguates each query term,
expands it with new terms with similar meanings, and then fires the expanded query at the central
repository to retrieve an ordered set of matched case descriptions. A maximum of three case
descriptions are returned to the app that the care staff can browse and select, as shown in Figure 11.
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Figure 13: The carer’s app architecture

The app that care staff use to describe challenging behavior and browse retrieved case descriptions
was developed using ASP.NET and the open source iWebKit framework for the iPod touch (iWebkit,
2011). The central repository structures natural language descriptions in XML based on the structure of
dementia care case studies reported by the Social Care Institute for Excellence (Owen & Meyer 2009).
The repository is implemented using eXist, an open source native XML database featuring index-based
XQuery processing that the discovery service queries using XQuery, a query language designed for
processing XML data. The discovery service has two important capabilities based on our earlier EDDIE
algorithm described at length in (Zachos et al. 2007):

Query expansion — the addition of terms in the query that have the same or similar meaning to existing
guery terms, to make the query more complete;

Term disambiguation — selecting the meaning, or sense of each term in the query to enable query
expansion, thus making the query unambiguous.

For example the query Mrs. X acted aggressively towards other residents at breakfast. Suspect
underlying insecurities to new people is incomplete because it does not define the aggressive
behaviour observed, and it is ambiguous because it does not define what the meaning of underlying
insecurities. There are several possible meanings of insecurity, for example the state of being subject
to danger or injury, or the anxiety you experience when you feel vulnerable and insecure? To make this
guery more complete expansion techniques are applied to generate more complete case queries, and
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term disambiguation techniques from information retrieval are applied to generate unambiguous
gueries.

7.3 Evaluation of the Software App

If Carer was to be able to support care staff to solve challenging behaviour problems creatively it would
need two key capabilities. The first is to retrieve cases perceived as relevant by experienced care staff.
The second is to support care staff during creative thinking to understand each retrieved case, map it
the current situation, then transfer the mapped good practices to the situation. To evaluate whether
Carer retrieves relevant cases for challenging behaviour queries generated by care staff, we
investigated its precision and recall. One experienced member of care staff from the pilot care home
specified 4 prototypical challenging behaviour descriptions that were entered in the app to retrieve the
best-fit three cases from a repository of 20 cases of good practice populated from Social Care Institute
for Excellence (SCIE). To evaluate the results 4 people experienced in dementia care independently
judged how well each case in the repository could be applied to each of the 4 challenging behaviour
gueries. We applied traditional precision-and-recall measures to measure the extent to which Carer
retrieves all relevant cases (recall) and the extent to which Carer retrieves only relevant cases
(precision). Precision can be seen as a measure of exactness, whereas recall is a measure of
completeness. In simple terms, a high recall means Carer has not missed any relevant cases, whereas
a high precision means that everything retrieved by Carer was a relevant case. Results indicated that
Carer was able to retrieve on average 81% of correct cases among all cases that actually belong to the
relevant subset (recall), while Carer was able to retrieve on average 58% of cases that are actually
relevant (precision). These evaluation results revealed that Carer was capable of discovering cases of
good practice that people experienced in dementia care identified as relevant to the prototypical
challenging behaviour queries.

To evaluate whether retrieved cases of good care practice can support creative thinking we made the
app available to care staff during a one-week trial at the pilot care home. Although staff reported
enthusiasm during demonstrations and practice sessions with the app before care shifts started, there
was little direct use of app during the week — only a small number of queries were made. Data suggests
that such a major change to care practices cannot be made using a software app alone. Processes,
reward mechanisms and training all need to be adapted for such case-based creative problem solving
to be effective.

7.4 Design Study Conclusions

The research reported in this section revealed opportunities for more systematic creative problem
solving in the care of people with dementia. It prototyped one software tool to improve the management
of challenging behaviour based on the success use of the other worlds creativity technique by care
staff. The Carer mobile app supports case-based reasoning with natural language descriptions of good
practice in dementia care by parsing these descriptions, disambiguating term senses, expanding
gueries using other terms with similar meanings, and query matching based on attributional and
relational predicates using a vector-space model. An initial evaluation revealed that Carer can both
retrieve previous cases of good care practice that experienced practitioners deem relevant.

One issue is whether a precision rate of a little over 50% is sufficient to support care staff to creative
individualized care to manage instances of challenging behaviour. Carer currently presents the 3 most
similar challenging behaviour cases to the user, meaning on average that each set of returned results
will on average include 1 of 2 cases that are relevant, but also 1 of 2 that are potentially not relevant.
Currently we lack data as to whether this will impede uptake of the app and/or work undertaken by busy
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care staff, although we believe that the design of the software app is simple, intuitive, and the effort to
browse and select between the 3 retrieved cases is minimal. There are also wider process and training
changes need to be made if the app is to be used effectively.
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8 Discussion

This discussion chapter summarizes the results reported in this deliverable and their contribution to
planned outcomes, discusses the implications for the potential and nature of integrated creative
problem solving and reflective learning, and outlines the refined work plan for year-2.

8.1 Summary
In summary there were three major outcomes from this work package in year-1:

A first version of a new framework that describes the relationship between creative problem
solving and learning, with a focus on situating reflective learning both within and with respect to
a wider creative process. The descriptive model provides the basis for a first categorization of
creative problem solving methods, techniques and software support tools that have the potential
to support and reinforce learning. It also contributes to a tentative first version of a descriptive
model of learning behaviour and outcomes in creative problem solving. The framework is
described in Section 2.2. It contributes to enable a first categorization of creative problem
solving methods, techniques and software support tools that have the potential to support and
reinforce learning, which is demonstrated in terms of the specific creative problem solving
techniques applied and reported in other sections of the deliverable. It also contributes to a
tentative first version of a descriptive model of learning behaviour and outcomes in creative
problem solving;

User and design studies within one pilot residential care home within that work domain to
understand opportunities for and barriers to creative problem solving and reflective learning
(both individual and collaborative) by care staff about residents (reported in Section 4), the types
of creativity techniques that can be successful in the domain (reported in Section 5), and first
evidence for the potential of technology and software uptake to support creative problem solving
in the domain (reported in Sections 6 and 7). The reported results contribute to a first version of
the empirical framework describing the identified strengths, weaknesses, opportunities and
constraints on creative problem solving and learning in one of the studied work domains;
Prototype mobile software apps developed to support creative problem solving and initial
reflective learning on recorded data by individual carers (also reported in Sections 6 and 7).
These results contribute to one or more partial prototypes of the software tools as
demonstrators to application partners to elicit feedback and facilitate communication within the
consortium. Feedback has already been elicited and communication between partners
facilitated using these prototypes.

Research and development in the work package sought to establish a strong baseline of creative
problem solving activities, techniques and software apps upon to which to build effective strategies and
apps for reflective learning in year-2. Progress has been good, leading to achievement of the required
WP5 deliverables for year-1 and contributing to the four objectives for the work package:

Objective 5.1: Understanding opportunities for and barriers to reflective learning during creative
problem solving activities — this has been substantially achieved in one of the five application domains —
residential care;

Objective 5.2: Development of creative problem solving strategies that have the potential to support
reflective learning — again this has been achieved in one of the five application domains through the
design study reported in Section 5, which investigated then prototyped creativity techniques acceptable
and more likely to be effective in residential care homes;
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Objective 5.3: Integration model of reflective learning behaviour and outcomes with existing models
creative problem solving — a first version of the framework consistent with the project’s central model of
reflective learning has been established;

Objective 5.4: Development of software-based tools that support reflective learning during effective
creative problem solving — two related sets of prototype software apps have been prototyped to the
extent of being available for use in one of the application domains for one week during the first year of
the project.

Indeed, the successful implementation of ambitious prototype software apps in one application domain
suggests that the last objective has been exceeded. These successes, as well as related insights
gained, provide important implications for year-2 research in the work package.

8.2 Implications

The results reported in this deliverable demonstrate the potential of selected creative problem solving
techniques and software apps in one of the five application domains, and provide early formative
feedback with which to refine, design and select further creative problem solving techniques and
software apps in year-2. The results also demonstrate the potential of prototype software apps to
collect observational data from knowledge workers as inputs to creative problem solving and reflective
learning. As such, results generated in this work package also have direct implications for research in
work packages WP4 and WP6. The results establish the opportunities for and means to achieve
creative problem solving in one or more of the work domains, as a foundation upon which to build
reflective learning on top of creative problem solving from year-2 onwards. Implications for year-2
research are discussed by task T5.1 to T5.4.

At the end of year-2 task T5.1 will deliver an extended version of the creative problem solving
framework based on the use of advanced collaborative technologies such as interactive tabletops,
walls, e-beams and other technologies that will emerge in common use during the first 24 months of the
project. We believe that the selection of these advanced collaborative technologies in WP5 is
dependent on inputs from several sources: (i) research outcomes from WP6, which is research
collaborative reflective learning; (ii) the work and technology requirements emerging from the
application domains in WP1; (iii) the observed and reported constraints on the use of these
collaborative technologies identified in the user studies also part of WP1. Results available to the
project already suggest that the potential application of larger technologies such as interactive
tabletops, walls and e-beams in MIRROR will be limited, due to the physical space constraints in work
spaces such as residential care homes belonging to the RNHA and open plan offices at BT. Therefore,
although such technologies will be still be part of the extended framework, we will respond to user study
findings and emerging application domain requirements through greater focus on mobile technologies
including tablets such as the iPad2.

At the end of year-2 task T5.2 will deliver a subset of the creative problem solving methods and
techniques that are adapted to the requirements and learning processes in the target application
partner domains, to be used alongside the software apps to be developed in Task 5.4. Progress
towards this outcome has already been made for one application domain — residential care homes — as
reported in Sections 4 and 5 of this deliverable. Whilst work in this application domain will continue in
year-2, we will broaden the delivery to one or more other application domains, depending on two
constraints. The first is the set of application requirements being established in work package WP1 —
not all application domains require or are able to support creative problem solving. However, in
response to these requirements, planning is already underway to deliver creative problem solving
methods and techniques to the consulting domain with BT. The second constraint is the resource
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available in WP5 to support concurrent research and development in multiple application domains. We
anticipate that concurrent support for more than three application domains will not be possible.

At the end of year-2 task T5.3 will extend the model of learning behaviour and outcomes to fit with the
creative problem solving methods and techniques adapted to the target application partner domains
from Task T5.3, to be used alongside software apps to be developed in Task 5.4. Research in this task
is heavily dependent on the development of the model of reflective learning under development in WP1.
Whilst research in this work package has provided regular contributions to the development of the
model of reflective learning during year-1, creative problem solving is not a central component of
reflective learning. Therefore, to remain consistent with project objectives, research in this task
depends on the evolution of the model of reflective learning. With the completion of a first version of the
model at the end of year-1, we anticipate much greater progress in this task in year-2. The next stages
of research will be through a new Working Group in the Management of Challenging Behaviour
established in month m11. The purpose of this short-term working group is to explore synergistic
research and integration of research and development from WP3-9 around one concrete problem
solving and reflective learning problem that applies across application domains — how to manage
challenging behaviour. Although originally identified in the residential care application domain (see
results in Section 4) similar classes of problem were identified in other application domains. Therefore,
by the end of month m14, the integration of creative problem solving and reflective learning models will
be analyzed in depth in the context of managing challenging behaviours. We envisage that the
outcomes from this concrete integrated research activity will inform much of the subsequent year-2
research in this task.

At the end of year-2 task T5.4 will deliver more complete designs and prototypes of these apps,
extended to incorporate and support creative problem solving methods and techniques from Task T5.2
and the learning model from Task T5.3. Results from year-1 have provided some critical insights that
inform the evolution of the current software apps and design of new ones needed to support the other
creative problem solving techniques identified in Task T5.2 and the emerging learning model in Task
5.3. These insights include user acceptance of mobile devices and software apps to replace current
paper-based work in residential care, and the technical feasibility of these software apps to run
effectively in the application domain environments. Therefore the concrete research directions currently
planned in Task T5.4 are:

Substantial evolution of the Carer software app to: (i) support a large repository of cases reporting good
practice in the management of challenging behaviour in a range of domains including selected
application domains (dementia care, consulting staff management) as well as other domains deemed
relevant for creative problem solving (e.g. policing and teaching); (ii) full implementation of the
analogical matching service to support creative problem solving of challenging behaviour cases through
knowledge transfer across domains. At the time of writing this new service has been implemented in
Carer but has yet to be tested; (iii) design, implementation and testing of new features and functions
with which to support knowledge workers such as care staff to reason about and transfer knowledge
from retrieved challenging behaviour cases, obtain creative insights and learn through reflection. This
last activity is dependent upon results about the emerging model of learning behaviour from task T5.3;

Redesign and implementation of the reflective observation software app reported in Section 6, both to
support reflective learning more effectively and to develop the app on top of a more secure service that
Twitter. A number of business-oriented micro-blogging services have become available in the last 12
months, and the software app will be re-implemented on top of one of these services, thereby ensuring
greater reliability and privacy of reflective observation data;
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Development and evaluation of new software apps already identified in the application domain
requirements in WP1. These apps include the ideas room, a new app that support collaborative
creative thinking between teams of people who are distributed and working asynchronously. A first
version of the software app has been prototyped, and will be introduced in the first half of year-2 to one
of the application domains;

Follow-up design activities with selected application domains to investigate new opportunities for
software apps based on results from the design studies reported in Sections 5, 6 and 7 of this
deliverable. Again, the emergence of mobile technologies in the residential care domain as a feasible
and acceptable delivery mechanism for creative problem solving and reflective learning software apps
creates new opportunities not foreseen so clearly during the initial requirements process in WP1.
Therefore, a series of design visits to new residential care homes will take place in m13, with similar
visits being made to other application domain testbed sites in the following months.

Furthermore, we will explore emerging research and development opportunities across work packages.
These opportunities include:

New research at the intersection of creativity and serious games, in work package WP7. Match funding
from City University London and MIRROR partner IMA has been combined with existing MIRROR
resources to create one new full-time MIRROR doctoral student to run for the last 3 years of the project.
The resources enable research on the embedding of creativity techniques and software tools within
serious games, applied to the residential care application domain;

Planned research into collaborative creativity and reflective learning, with work package WP6. The
opportunities for creative problem solving in residential care indicate the need for collaboration, and the
emerging software apps can also support collaborative observation, problem solving and reflective
learning. We will explore these opportunities in year-2;

Planned research into closer ties between individual reflective learning and creative problem solving,
with WP4. The reflective observation techniques as enablers for creative problem solving, on their own,
can be seen as reflective learning at an individual level, Therefore we will explore these research and
development opportunities in year-2.

8.3 Outlook

The outlook for WP5 is good. The successes of year-1 provide a strong scientific starting point and
applied design platform upon which to make substantial progress in year-2. We envisage at least the
following outcomes consistent with the planned deliverables at the end of year-2:

A first full integrated model of creative problem solving and reflective learning, which informs the design
and implementation of the software apps;

A complete categorization of available creative problem solving techniques based on the model,
providing a set of recommended creative problem solving techniques to each application domain
partner that both recognize the specific constraints of each domain and supports reflective learning as
described in the model;

At least four prototype software apps that support creative problem solving and reflective learning
available for use, and a thorough formative evaluation of each in at least one of MIRROR's application
domains. |
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Appendix A: Categorisation of Creativity Techniques and
Tools Used in Design Studies

Technique:Brainwriting
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Figure 14: Categorisation of Brainwriting Technique
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Figure 15: Categorisation of Other Worlds Technique
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Technique: What/How

Input Required: Starting

problem/opportunity statement

Figure 16: Categorisation of What/How Technique

Tool: Micro-Blogging in Care Home
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Figure 17: Categorisation of Tool for Micro-blogging in Care Home
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Tool: Carer App
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Figure 18: Categorisation of Tool for Exploring Similar Cases — Carer App
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Appendix B: Supporting documents from User Study

B1: Unstructured interview guide; Dr Jackie Bridges
Areas for discussion:

Stakeholders: who’s involved, who/what do | need to consider?

What are areas of sensitivity — what should | be aware of?

Explain research strategy — does this sound ok? A sensible approach?
My Home Life: Quality of life in care homes

P 51 talks about “ensuring a creative learning environment for staff and residents is necessary to
promote person-centred care and the best possible well-being for both staff and residents”

How do you envisage this happening? What do you think a “creative learning environment” means?
What are they ways that creativity is currently being fostered? How effective are they?

p 52 “a number of creative learning initiatives have been developed for care homes which are designed
either to be delivered in the workplace or as part of a community development initiative.”

What are these?
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B2: Semi-structured interview guide; Professor Julienne Meyer
Seeking advice and feedback.
Summarise proposal.

Can a set of creative problem solving methods and techniques be adapted to effectively support
the carers of people with dementia to deal with the challenges they encounter?

Gain an understanding of the workplace and opportunities for, barriers to and constraints on creative
problem solving within the care home domain.

Review existing creative problem solving strategies and select a set appropriate for the workplace.
Attempt a trial application of this set of creative problem solving strategies in the workplace.

Attempt to evaluate the effectiveness of the selected creative problem solving strategies being applied
in the workplace.

Is this an appropriate data collection method?

Talk to care home manager, and also possibly training manager and/or activity co-ordinator.
What are the key things to find out from then (other than feasibility of study)?

Need to discover organizational environment and recent history.

What to ask about.

Info kept on residents — access to this?

3 * 3 * focus groups — Understanding - Pilot Testing- Evaluation
2 hours each — minimum of 4 people - unrealistic? If so, what else could work?

Understanding:
What questions should be asked? What are key questions? What do | need to know?
What would you like to know afterwards? What would be helpful?

Want to foster a sense of “extracting their expertise”, they are experts in developing
relationships/communication with people with dementia — how can | best learn from this.

Factual question:

1 Tell us who you are, how long you’'ve worked here and what you enjoy doing most when you’re
not looking after the residents here.

Introductory question:
1 Can you describe your first day working as a care assistant/etc?

Transition questions:
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1 What did you know about dementia when you started working in care?

Key questions:

Important things to answer:

Key characteristics of successful interactions with residents with dementia

How do you come up with the ideas that lead to successful interactions?

Key characteristics of unsuccessful interactions with residents with dementia

What would you have liked to have known when you started? What would have helped you?

Times, places, activities, technologies at which MIRROR can be provided.

Are these key things right? How would you go about asking them?

Focus on developing relationship centred care through creative problem solving i.e. maintaining
identity, creating community, sharing decision making — creative problem solving not appropriate for

other areas — is that right?

=A =4 4 -4 =4 4 - I

Managing transitions

Maintaining identity: see who | am
Creating communities: connect with me
Sharing decision-making: include me
Improving health & healthcare
Supporting good end-of-life

Keeping workforce fit for purpose

Promoting a positive culture

Summarise and ask for feedback.

This group will be used to build up personas and scenarios that will feed into my Creative Problem
Solving research to produce the methods used in the Pilot Testing sessions.
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B3: Semi-structured interview guide; BUPA Care home managers * 3 & RNHA
Technical Consultants

Exploratory visit, to understand the nature of work of care workers in the homes, and investigate what
possible opportunities for technologies exist.

Goals:

1 Find a home that wants to help to develop and evaluate a creative problem solving approach to
help its staff in their interactions with residents with dementia.

Currently, it appears that creative problem solving is taking place within the care home domain but that
this may depend on the ingenuity of individual management teams and care staff.

We want to research with care staff to determine the effectiveness of both transferring knowledge and
changing attitudes through using creative problem solving techniques that have been designed
specifically with the care home domain in mind.

Examples of the challenges of caring for residents with dementia where creative problem solving within
MIRROR could potentially help:

Accessing sufficient knowledge about the person’s life, interests, routines etc
Providing meaningful and stimulating activities
Discerning triggers of ‘challenging behaviour’

Getting staff to change from a task driven approach to allowing resident to take risk and choose

= =4 =4 =4 =

Manage risk to responsible levels i.e. not remove all risk as then life becomes boring

In order to do this we need to understand where MIRROR can be provided:
Activities: what staff does?

Places: where they do it?

Times: when they do it?

When and where are there opportunities to reflect?

How:

1 Spend a couple of hours in the care home (potentially shadowing somebody) to scope the
problem — seeing what the opportunities for, barriers to and constraints on creative problem
solving are within care homes - and to better understand where MIRROR could intervene.
This will include a description of the physical environment and activities.

91 Design a set of creative problem solving approaches for evaluation.
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1 Take a session with care staff to introduce the creative problem solving approaches and gather
initial feedback.

9 Evaluate the effectiveness of the creative problem solving approaches — possibly by asking
management to feedback after a couple of weeks.

Staff and residents
What % of residents have dementia?
Ratio of residents with dementia?

What is the ratio of care staff to residents?

Average length of service? Impact?

Cultural issues with either staff or residents?

Training

What kind of training do the staff undergo?

Is any focused on relational aspects of care?

Does any training take place within the care home?

What would care staff find most useful before they start?
Do staff have role models? How do they learn from them?

Current problem solving

Examples of problems that care staff encounter in their interactions with residents with dementia?
How is problem solving currently approached?

Is this mainly Individual or collaborative?

What works well?

What not so well?

How confident are staff with regard to problem solving — what could make them more so?

How important is leadership? What is motivating?

Where do care staff need more support with problem solving?

Activities

How can you find out about what residents with dementia want to do?
How much time do they spend engaged in activities?

Do they get involved in any tasks within the home — what? How?
How is care made individual? What are the issues here?
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How do care staff find out about residents’ personal histories?
How is this shared?

What are relationships like within the care home — between residents and between care staff and
residents?

What about the wider community — is there any involvement there?
How much do care staff get involved in decision making in the care home?
Is it possible to get residents involved in decision making in the care home?

Reflection

How much do care staff work together and share?

What opportunities are there for care staff to reflect and share reflections?
How is information disseminated with in the care home?

What kinds of meetings are there?

How hierarchical is the care home?

Meetings with relatives?

What paperwork are care staff expected to complete? How long do they spend on this?

Environment
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B4: Unstructured Interview Transcript; Dr Jackie Bridges

Senior Research Fellow: School of Community and Health Sciences, Alexandra Building, Philpot
Street, London E1 2EA.

Monday, July 5th.

“I was giving you a broad overview of the kind of research that we do and although we see the care
home strand and acute hospital strand as separate we share many concerns and we do work together
in lots of ways so | know there’s going to be some focus on dementia within the MIRROR project which
is going to be involved in the care home side, we’ll keep a close eye on what goes on there but equally
acute hospital have their own, certain unique characteristics and so merits how you translate ideas
between sectors to address those different characteristics.

So in terms of dementia, I'm a nurse and I've worked a lot clinically with people with dementia but until
recently I've been more interested in general care of older people and people with dementia keep
emerging as a group who are particularly vulnerable to poor experiences of care and poor clinical
outcomes so for the last 6-12 months I've been talking to people with different areas of expertise trying
to build up interventions to improve the quality of care of people with dementia.

One of the focuses is particularly on communication and relationships and the other focus is on a more
complex bundle of interventions which would also look at improving the quality of clinical care so a
medication review and assessment and multi-disciplinary team working”

“I think for a long time in health care a traditional model has dominated — you tell people how to do
things differently and then expect them to get on and do that and that’s been the model for evidence
based medicine for a while. | think it's being increasingly recognised that you have to engage with
people in different ways and there are opportunities through learning through their direct day to day
working but these ideas are quite new and don’t really predominate within the sector.

Another approach that we’ve often taken, for example in our action research projects in the past is
going in and finding out what the problems are and then working with staff to address those problems
and now we recognise that we have to work from a much more appreciative point of view so using the
starting point of finding out what works well already even if it's one practitioner being able to do it just a
few times a day — what works well, what helps that to work well and how do we spread the help wider
among the staff group so very much working with where they are and what they see the constraints as
being. If you think about the care home sector as a whole, and Julienne is in a far better position to
address this than me, but public image wise it has a very poor image, about the quality of care within
care homes and again, there’s been a lot of bashing of the sector — ‘this is what they need to do’, ‘this is
what they need to improve’ and the difference with the “My Home Life” project is that we got providers
around the table to say “Right, what would you like to do — here’s the actual space, what are the
support systems that you need to help improve things” and it's a very different way of thinking and
working and it’s a very collaborative, participatory, with a focus on good relations rather than bashing
people over the head saying “this is what you have to do”. So | think something like creativity, creative
problem solving fits really nicely because it’s starting off with the user of the program.

Described diary study 7 would this work?
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“I think it's a good starting point because you're starting with them but | wonder if the material you might
end up with would be a list of “| did this and | did that” — how do you get them reflecting on what the
issues actually are or how things could be different. | think to expect to get the level of material that you
want is probably too high an expectation. The richer material needs to be got by engaging with people
— getting together in a room, getting to focus on them or focusing on particular patients who they are
very satisfied with their care with or having difficulties with or find very challenging.

Focus groups?

“Perhaps yeah, I've done some work with staff in a rehabilitation setting, mid point between acute care
and going home or into a care home — it was older people generally but the model we set up was, as a
nurse specialist was “Tell us about the patients you would like a bit of extra help with or that you'd like
to see things done differently with or you just want to understand a little more about if you haven’t got
the time to find that out” and consistently people referred to people with mental health difficulties also
with communication difficulties so it was the people that nurses had difficulty interacting with and finding
out who that person was and what it was they wanted. And then I'd spend time going through the
notes, talking to the person, talking to the relatives and then present that back in a group meeting with
nurses where we’d talk about that person’s care and what it was like to look after that person, what was
important, what was challenging, what was satisfying and what they’d like to do differently. That sort of
engagement where you’re creating a space for people - in acute settings but also in care home
settings it's enormously difficult for staff to have time away from patients or residents to actually
process what it is that’s happening, but without that space it’s very difficult for people to develop on
from where they are — there’s something about creating a space for people to reflect on rather than just
providing a means of recording — but if you want a “this is what | did, this is what | did next” then that’s
what you’ll get.

Another way in is the power of a case study, the story so — is there a resident you have a particularly
strong connection with or that you find particularly challenging or that you find yourself avoiding and get
them to tell you the story of that resident and them with the resident.

What about focus groups 7 would it encourage discussion or would people be afraid of being
judged by colleagues?

It needs to be an atmosphere of trust where people feel that if they share something that people are
going to respect that it stays within that group so you need to set ground rules at the beginning but you
never know if people are still holding back but often within a nursing team, people are quite used to
sharing — it depends on the relationships really. Maybe a bit of both, some focus group work and some
one-to-one.

Apart from the care home manager and staff who are the other stakeholders i who else should |
be involving?

There’s the companies themselves that run the care homes — | don’t know how many of these you're
going to talk to but depending on the range of care homes that you want to involve | would say that the
corporate side of things is really important to talk to because obviously you’d need to know the thinking
that drives the sector and leads to the decisions that are made. Relatives, if possible the staff that visit
the homes, for example if the home has a link to a GP or a district nurse they might have something
fresh to offer and all care homes have an inspection system through the Care Quality Commission so
whether there’s a local inspector to talk to? Julienne may have more to add here.

What sensitivities should | be aware of T willther e be an el ement of Afwho

di fferent ways of working??od
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Sometimes a fresh perspective is really welcome, as a relative outsider it's much easier to ask the
guestions that people perhaps have given up on asking. If | were to take it from a psychoanalytic angle
because we use some of that thinking here within the team, there are defences that people put up
working with around working with particularly complicated patients where there’s lots and lots of pain
and death and be aware that there might be reasons for the behaviour that you see that feels outside
their control. | wonder if | can give you any gentle reading about it because sometimes it feels a bit
magical and mystical to people but, for example, Isobel Menzies did some really classic work in the
1950s/1960s and it’s called something like “Social Systems in the Defence against Anxiety” and what
her theory was that in hospitals the whole set up is to protect individual staff in the organisation from the
pain and anxiety that’'s associated with delivering care to people of this kind — the underlying message
being that it’s really, really hard for individual human beings to be exposed to that much disability and
death and horror on a daily basis and when people are doing this all the time they build up defences of
their own so that they’ve got some emotional distance from what they’re doing every day so they feel a
normal person outside and they’re not going home and weeping every night. Also that organisations
set up values to help to protect staff and help to protect other people in the organisation so you could
interpret it as, managers who never visit the clinical setting, you could interpret it as the separation we
have between physical health and mental health within the health service, the fact that registered
nurses often delegate their work to health care assistants and that’s the way the system is organised,
the way that shift patterns work, the way that allocation of work is, so that people aren’t in contact with
the same patients for any length of time. It's a perspective but | think what’s important to take away
from it is that it’s really, really difficult work to do to work with people with dementia. It's horrible
because you recognise that that could happen to you or to members of your family and there may be
defences that staff put up to stop them engaging in the way that you think they could be engaging. And
if you think that’s happening to be aware that there might be some other support you might need with
managing the group. | don’t know if I'm going over the top here but it is well recognised within
dementia care that it is hard work in that really emotional burden sense.

How do you communicate with people with dementia?

It's really, really hard — and there’s no easy solution but what can work is getting to know people over a
long period of time so you learn what their particular patterns are, what it is that’'s important to them and
you’ll find staff in care home settings in particular who are real experts in knowing about a particular,
individual patient and what works for them and what it is that they want so I'd say that that relationship
building over a long period is really important.

Are there any ways you can envisage where creative problem solving could help care staff
particularly those without that sort of experience?

Because it's hard work, the less experienced people tend to try to avoid long term interactions because
it's so hard — somebody wants to wander round and round, keep taking their clothes off or whatever,
people naturally get out of that situation if they can and it’s trying to encourage people to take the risk to
engage with that individual and to get to know them so staff often lack confidence: “I don’t know what to
do about this, | don’t know how to stop that person taking their clothes off or stop them shouting or
comfort them when they’re clearly distressed” so it's a natural reaction to walk away from that or to
solve it in a different way by giving someone a sedative and so it's about encouraging them to take a
risk to get to know the person and actually when you get to know them then that lays the basis for
helping sort through what is distressing them or understanding their behaviour in a different way. So
somebody that’s nicking the paintbrushes might well be a painter — just having that understanding of
what they’re doing and why they’re doing it can relieve staff anxiety about “Why are we doing this?” and
it's really disruptive but you can say OK and let them get on with it so | think it's about encouraging
people to take the risk to engage with these people and to get to know them and perhaps identifying
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members of staff who are more experienced, who do do it well and perhaps can mentor people who
don’t have the confidence.

Again, thinking about the care home sector, with their public image, | think they’re really undervalued
for the work that they do do and the expertise that they do have so hospital staff can be very sniffy and
say “Actually, she could have stayed in the care home because all she needed was...” So the hospital
staff have all these clinical and technical skills but actually it's the care home staff who know how to
deal well with people with dementia and | guess that’s another route worth developing. We talked
about a skills exchange, we're accessing the expertise within care homes from hospitals to try and
boost people’s public image but also to try and get some of their skills transferred across to hospital
settings where staff have even less confidence in dealing with people with dementia.

AMy Homealkkeé@doatbout having a ficr eaitwhatdoybwesaatmis ng env
as being?

I guess I'd reiterate what I'd said before, it's about building on where staff are and on their own
experiences to share case studies and perhaps reflecting on case studies, it's about having that space
to take time away from the ‘hands-on’ work. Maybe these days we do need to think more creatively
about “maybe it’'s not possible to get everyone in a room for an hour a day or an hour a week, maybe
there’s a different way we need to be thinking about how groups work together and solve problems.
Because our traditional model, with shift patterns, in hospital there used to be a couple of hours in the
afternoon where the shifts overlapped so that created a natural space where you could get together to
do training or reflection and that’s gone now. | don’t know about the situation in care homes but |
imagine they have similar challenges in finding that space. | don’t know if there’s some sort of online
facility or whiteboard where people can use that instead of getting together in a room, so a more
creative equivalent that would have the same quality as discussion and reflection.

While you may be able to get some staff together or directly involved in whatever way you won’t
capture everybody so how do you roll out to all the staff of the care home. Do you charge the people
that are involved with rolling out or are there ways to make people feel that they’re a part of it.

What range of care homes do | need to consider in order to get a broad perspective?

Well | know that some specialise in people with dementia and some don’t but will have residents with
dementia living there so | think you’d want to consider both because obviously the ones that specialise
will have a greater confidence in their skill level and will have strategies to keep that expertise up
whereas the ones that have people with dementia but aren’t specialist will probably struggle more with
the confidence and skill levels.

Will there be a willingness for the non-specialist homes to get involved.

Oh yeah — I'm sure they would — it's widely recognised as an issue. It's not just the independent for
profit organisations but also not-for-profit charities that run care homes as well. Then charities like Age
UK who are the new Help the Aged and Age Concern — they will have a perspective on the care home
sector.

Creative learning initiatives i do you know about any of these?

Better to talk to Julienne and Tom about these but | guess it’s less about ‘in the classroom’ teaching
sessions and they’ve been developing residents videos with real life residents and real life carers
because the power of that individual real life story can really get people thinking and talking and
motivated even if it's not necessarily something from their own home. So | would say that’'s more of the
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creative type of materials that you're thinking of but there’s obviously further to go with help from
yourself.

Areas | need to investigate include wunder sitiessnding s
understanding triggers of inappropriate or challenging behaviour, encouraging risk taking and
managing that risk. Any important areas that 1 &m n

Maybe | should talk to you about some of the theory — has anyone talked to you about Relationship
Centred Care? | know there’s a lot in the literature about person-centred care but where we’re coming
from as a team is recognising that staff can’t care adequately for other human beings unless they're
well cared for themselves and you think about organisations as webs of relationships that create a
community where care is delivered but also everyone’s experience within that community so staff,
residents, relatives, patients so that’s all important when you’re determining quality of care that’s
provided. Relationship centred care is really saying we need to look at the well-being of others, not just
the residents and patients. Within the literature you’ll have seen there are 8 themes — maintaining
identity, creating community, sharing decision making and 5 others — we’re focusing on those 3 in
particular because they provide a guide for how staff can develop relationships with residents and
relatives through which high quality care can be delivered.

We’ve done some parallel work in the acute setting and this is where we’re up to but maintaining
identity becomes a message from residents or patient saying “See who | am, recognise who | am as a
person, what’s important to me”. And for me, that’s about staff getting to know that person to inform the
care they deliver. Creating communities translates into “Connect with me as a human being. | want
you to use your relationship with me as a way to feel that I'm safe, I'm significant, that | belong here,
that my care’s going to be continuous, that you think | matter as a person.” That’s about taking that
risk, as a person, you’re going to engage with this person in a more than superficial way, you're actually
going to get in there and use yourself to create the relationship. So “See who | am, Connect with me”
and then “Involve me”, which again is difficult to do with people with dementia and this maps onto
“Sharing decision making — I've got a systematic review which | can send onto you, the involvement is
self evident but very hard to do with people with dementia because of their cognitive impairment and
sometimes their lack of ability to communicate but to get the bottom of what people need and want.

We feel that relationship centred care feels a more comprehensive approach than person-centred care
because it recognises the well being of everybody and that those relationship aspects of care are really,
really key — See who | am, connect with me and involve me and unless you’ve got those in place it's
really difficult for other care to properly follow and people with dementia are particularly vulnerable to
receiving poor care.

How do you find out about residentsd6 past | ives oth

People with dementia’s long term memory is often more intact than their short term memory. You can
get people to look at old photos or music to get people thinking and sharing. Often what people do in
care home settings, | don’t know how widespread this is, is gather aspects of people’s life histories, like
photos or important relatives and important objects and then that is kept with them and used as a basis
for discussion.

There’s a new website called History Pin, and it’s jointly run by Google and a social enterprise called
“Wearewhatwedo” who Tom and | have been to visit a couple of times but we haven’t yet found an
opportunity to work together. They want to change the world in tiny, tiny steps so it’s things like “Teach
your granny how to text” which is a book that came out a couple of Christmas’s ago — it was for children
and it was 50 tips to encourage children to do in their everyday lives, so that if all children everywhere
did them it would make a really big difference to water consumption or older people interfacing with
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technology — so they try to get lots and lots of people to make really small changes. History pin is
about people sharing online, old photos of somewhere, like your local high street and then that’'s
superimposed on the current photo of your high street and you can flick back in time to see what it
looked like in the 1920s, 1930s once the resource has been developed but | think that’s a great idea in
terms as a resource for reminiscence because of course you can customise it time wise as to where
somebody was, when they were there and maybe use that as the basis to start off some discussions.

Access to technology in care homes?

| couldn’t say — my guess would be that there’s a computer in the manager’s office but that might be
hopelessly out of date.

And comfort with technology?

Well | wonder — often the care staff is from overseas so whether that would increase or decrease their
comfort with technology | don’t know — everyone of working age has a mobile phone these days.

Could standards of written English be poor?

Yes — which may be another reason not to go for written material.
Strategy so far...
1 Talk to first point of contact — care home manager
1 Try to understand ethos of care home
1 Understand challenges — opportunities, constraints, barriers
1 ldentify areas where more problem solving may be needed
1 Determine what'’s feasible in terms of research

1 Look at environment — what impact that may have

And things like looking through documentation, seeing what kind of thing is recorded. If something
happens all the time it would probably be part of their profile but one off things like a fall or medication
would be recorded. | don’t know if you would be allowed to have access to this, you’d have to talk to
the manager.

Whatdéds in the profile?

I think you'll find that it varies. It's moving much more towards having people’s life histories and a
profile called “All about me” so their preferences are recorded.

| think a couple of hours just walking round the care home would give you a really good feel for what
goes on, the day to day activities and the culture in a way that interview based, or documentation
wouldn’t — it could fill in some of the gaps.

If you want to come back before you carry out any qualitative interviewing I'd be very happy to work
with you on trigger questions.

Remember My Home Life is a national programme that goes across all the 3 countries and has a
strong network aimed at sharing good practice across the care homes so that’s something to bear in
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mind as you’re developing this resource — to what extent could it be easily rolled out across the sector
and what implementation would be required in each setting. The potential’s there — the network is in

place.
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B5: Semi-structured interview transcript; Professor Julienne Meyer
23/07/2010 West Smithfield

Think about whether we should bring these two things together — in some shape or form, either wholly
or just a little bit.

| direct My Home Life which is a UK initiative to promote quality of life in care homes.

You'll see from that material is that we’ve developed a vision for what best practice is in care homes
and this vision is fully endorsed by the care home sector. It's quite a simple vision, it comprises of 8
themes, two of which are what managers need to do to get their staff to deliver the other 6. 7 & 8 are
aimed at managers.

Managing transitions

Maintaining identity: see who | am
Creating communities: connect with me
Sharing decision-making: include me
Improving health & healthcare
Supporting good end-of-life

Keeping workforce fit for purpose

© N o Ok wdhR

Promoting a positive culture

3 of these are about the personalisation of care — an approach to care (2, 3,4).

Creative problem solving — trying to engage people and help them move forward does fit in with these
but you have to understand also that the other 3 (1, 5 and 6) are about why people are in care homes —
because they’re frail, dependent and can’t manage at home on their own and it's about navigating them
through the system, providing the support them in their journey of care. So 1 is about transitions — but
not just about transitions into the care home but managing the frailty and the loss of body and mind.
Secondly the other theme is about improving health and healthcare — that's why they’re there — to have
their healthcare improved. And thirdly, recognising that most people in care homes will die there, so
supporting the loss of life. So 2 are for managers, 3 are an approach and the other 3 tell us about why
people are in car homes and how we can support those through their journey of care.

So do you imagine that creative problem solving can be used in those other areas (not just 2,3
and 4)?

Yes — that’s where | think we have a really good opportunity. I've been approached by the National
Care Forum (NCF) which represents not for profit care homes and they’ve asked if we can turn our
material into educational material which will then link to something that they’ve established called
Quality First which is part of an international quality governance initiative linked to an organisation
called AAHFA. They want us to turn this vision into educational resources that can be accessed via the
internet. | have put a bid in through the Health Foundation to see if we can make that happen — if |
don’t get the funding from them | will have to find another way to do it and | think it would be fantastic to
do it together because, providing education in the workplace, providing it in a creative way, providing it
in a problem solving way fits absolutely with the evidence base or how you need to support and
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educate people in care homes with another literature review that’s not yet part of the website which
gives us the evidence base for transformational practice and what you’re doing fits in with that. There’s
only one thing wrong with what you’re doing and that’s not all care homes have access to computers so
you’re a bit ahead of yourselves — care homes have not really got there but they will.

There is also another piece of work which the Social Care Institute for Excellence (SCIE) are doing
which is called something like “Get Connected” and Annie Stevenson who’s working on that helped to
set up My Home Life so there’s some real opportunities here where SCIE have something to help care
homes get connected to the internet. If we could pull all these things together | think we would be onto
something really quite strong.

Last thing to say is that the MIRROR project is supported by the RNHA and | have very good
relationships with all the umbrella organisations that represent care homes have come behind My
Home Life so | don’t see any issues around lan and what I'm proposing.

Mentioned meeting up with Malcolm Rose and Kevin Pudney

It's not just the RNHA who would be interested in this, there would be 7 organisations, of which the
NCF is one so if you wanted to think big scale and bring all of this together, | think we could get
something really quite substantial.

Can a set of creative problem solving methods and techniques be adapted to effectively support
the carers of people with dementia to deal with the challenges they encounter?

[you need to distinguish between paid for carers or relations who would also be called carers]

You need to be more specific, especially when you think about dementia, a lot of people are cared for
by relatives and friends and they’re called carers.

The other thing | should mention is that we’re working very closely with Dementia UK — if you want | can
connect you with them.

[Gain an understanding of the workplace and opportunities for, barriers to and constraints on creative
problem solving within the care home domain.

Review existing creative problem solving strategies and select a set appropriate for the workplace.
Attempt a trial application of this set of creative problem solving strategies in the workplace.

Attempt to evaluate the effectiveness of the selected creative problem solving strategies being applied
in the workplace. ]

You're going to explore the issues are that will facilitate and what the issues are that will inhibit the use
of problem solving within that setting and you’re going to select , from the literature, the most
appropriate type of problem solving to meet the need. In terms of doing that, do let me know if | can
help in any way because | have an advice group which is of Education and Training Facilitators
[connected to My Home Life] who work in care homes across the UK. Some attached to big corporate
groups and some attached to much smaller ones and if you wanted to come and treat them as a focus
group and talk to them about your ideas and see that as a kind of data collection | could help set that up
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and if you want any access to care homes to do any field work or whatever, we could probably help
with that.

Plan i talk to points of contact at the care home initially to understand the ethos of the care
home, could be the manager, training co-ordinator, activity co-ordinator

One of the first things you must remember is that care homes are hugely heterogeneous, it's a mixed
economy so you have ma and pa homes that have 2 or 3 beds and they’re running it as well as owning
it and then you have these massive, international corporate groups so be careful....What’s your vision,
these educational materials are they going to go onto the net or are they going to be freely available to
everyone?

Itds more about t he r es eqaireméntsPmcenspftiieeedentuahdesignoth e R
the system

You need to get your head around care homes and | don’t think sitting in one care home is going to do
it. You might be interested in a piece of work that’s just been produced that’s called...it's Open
University and it’s a repeat of a piece of work that’s done by Peter Townsend and it's something like
“Care Homes Revisited” and historically, researchers from the Open University went into care homes
and looked at what they are like and described the institutionalisation and the context — that piece of
work has very recently just been repeated and you could look at that document and that would give you
a very good contextual understanding of where care homes are at today.

I think another way would be talking with a focus group that brings together people from a really wide
range set of care homes, that could be the educational and training facilitators group. | think also the
RNHA has probably got another group which could provide an opportunity where you could talk and
then | think you could get inside a care home — not to see it as being representative but to feel it, how
it's going to be as a researcher to be doing work in care homes because that is actually quite a unique
experience. At the moment I'm funded by the NIHR which is to help researchers going into care homes
for the first time — putting together some guidance and some top tips about what you need to think
about and if you'd like to read a draft of that...the problem is people are going in to do research in care
homes and the context is extremely difficult to be in — so email me and I'll send you that — the very fact
that NIHR have asked us to produce it shows you that it's an issue and to consider some of the
methodological issues involved.

You have to ask yourself questions around ethics and whether you should be getting ethical approval
for your work and there’s a social care governance initiative that | can tell you about — you might find
that you shouldn’t be doing what you're trying to do by going inside — you might find that you should be
inviting people to come in and talk to you — you might be crossing some ethical boundary. You have to
think about the material that will come out of this because you’re using examples — if it’s real life stuff
you have to be careful — you need informed consent. | don’t want to put you off and you might be able
to get away with it but | need to alert you to the fact that there is an ethical governance procedure for
social care research so | suggest you check out whether you’re within the guidelines.

And inviting people out to a neutral space ¢é?

It feels different to me but if you're taking what they say to you away, then using it as data to write a
publication then that makes it research and then maybe at the very least you should have gone
through the University ethics committee but this is really what Neil should be advising you on. | feel a
moral responsibility just to flag it up.
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My intention would be to use the information to come up with personas and scenarios that
collate the experiences of the care staff

The other thing you might like to do is to look at the DVD stuff on the website. If we were to end up
doing something together, you might want to use some of this case study material both visually and
story wise to turn it into educational material to problem solve. We have 1000s of photographs and all
the clippings from this, so if you wanted to do something cheaply, I'm always looking for the value
added, you could use the filmings, the stories, the photographs — have a look the quality is really good,
we filmed in 8

different care homes across the UK so it’s quite unique — most educational material is done by actors
but this is real and the stories were told from the perspectives of the residents and the staff — the guy
who’s done it has done it very sensitively and got to the heart of the issues, | think. Then afterwards,
he got the experts in, so these are the stakeholders, the representatives, the commissioners, talking
about the themes. There’s a new DVD being made funded by the Department of Health called “Living
alongside dementia” and it's about what'’s it like for residents in care homes who do not have dementia
and what can we do to help them. What is it like to be a relative visiting a care home for the first time
who have never come across dementia, what can we do to help. What is it like to go and work in a
care home — that’s being filmed at the moment — and again, if we were doing a product together which
would be on the internet, linked to the themes, the creative problem solving expertise that you have, |
haven’t got, we’ve got a lot of material.

My key questions:
1 Key characteristics of successful interactions with residents with dementia
1 How do you come up with the ideas that lead to successful interactions?
1 Key characteristics of unsuccessful interactions with residents with dementia
1

What would you have liked to have known when you started? What would have helped
you?

1 Times, places, activities, technologies at which MIRROR can be provided.

My film maker is about to set off —he’s identified the stories, it could be that if you worked together he
could tease out some of the questions you want to be answered. I'm about to view what he’s done on
the Depression, Delirium and Dementia DVD and as soon as that’s done he starts on the Living with
Dementia one — and that will be done in the next few months. | don’t want to replicate and duplicate — if
we can be a bit more creative and put resources in together we can get better materials. [Meeting
Monday morning at 9am]

Just to confirm: You think that doing focus groups within care homes could be ethically dodgy
and may be replicating some good work that is already available

Possibly
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..perhaps the route to go down is to use existing material as data and perhaps to have focus
groups]

...of very experienced people involved in education and training — they are care staff who have a
responsibility to train other care staff so they have a lot of knowledge about the level, capability and
understanding of care staff]

So involve them in the focus groups and potentially the RNHA group?

Yes — | think I'll talk to lan about who he thinks you would be best to talk to and how that could be
facilitated.

I think if your purpose of going into a care home is to understand what a care home is like and to talk to
staff about what it is they might want, a single focus group in a single care home just doesn’t do the job
well enough and there are also issues about what is the next step and what it is you do and whether
that is starting to contravene ethical governance process — I’'m not saying it will be an issue just raising
it — it's one of those grey areas. I'm suggesting to you that perhaps because we’re making a film which
is about living alongside dementia, there might be a way of combining these — it seems similar but he
may have his own agenda, in which case, end of story.

Key questions match those of Living alongside dementia

We have a particular approach which is called Appreciative Enquiry where we focus on what works
best and what you find by doing that approach is that you still uncover what doesn’t work. You'll get
where you want to go but you’ll do it in a much more engaging and trusting way.

There’s a book by somebody called Dawn Brooker - will have person centred in the title — she worked
with Tom Kitwood at Bradford Dementia Centre and that | would say is the most up-to-date book on
where dementia care is now.

Dementia UK is a charity in London, we’re working on rolling out My Home Life across London and
we’re doing some partnership with them and they’re wanting to set up a London Dementia Centre —
here at City and again if you wanted to talk with people from Dementia UK who are experienced
trainers who work with people in care homes then | can make that happen. They’re going to allocate
somebody to come and work with us and that might be a very good resource and there’s also
somebody doing a PHD with me — so we have at our fingertips, real experts on dementia.

If you and Neil thought that the results from your research could be feeding into the development of
educational materials that were linked to the themes and My Home Life could be disseminating it, then |
would work with you on setting up those processes because we have those already in place groups to
be used for focus group work] so you could work with these groups for a broader picture. You need to
go back to Neil and seeing if there could be more benefit in doing this in partnership — | will also talk
with him. Will the product of this be for sale? Who owns it?

Donot know.

Anything that we get involved with has to be for free, so if it's for free, and | assume that you’d want to
disseminate something as widely and quickly as possible, that's where My Home Life is very useful. It
it's for sale then we can’t be associated with it. So if you could see us as a knowledge translation arm
and that adds strength to these proposals provided they’re not being used to sell a product. | think it
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might be more complicated by it being a European project. | think if we don’t come together then we’ll
be doing some very similar work in the same university — if | get the funding, I'm going to be producing
educational material, working with the care homes to find out what they want and | want to do it in the
best, most creative and engaging way.

What do you see as creative learning environments?
It touches the hearts and the minds and it stimulates action.

It helps people to be more relational with each other, involve them and connect with them in order that
they can support residents throughout their journey of care.

Do you think my focus should be on tapping into the excellent creative problem solving the
already happens or that it should be about trying to enable people to come up with new ways of
thinking?

| think there are a lot of training and education providers, some of whom are very good and some of
whom have very little to contribute and they’ve been working in silos and the Social Care Institute for
Excellence is trying to pull it all together and that’s the work of Annie Stevens to create a library — the
National Skills Academy which is taking that over — there are people who have delivered educational
materials on the web — Peter Ashby comes to mind — how good they are, | don’t know, what we do
know is that the materials, the care home staff are saying to us, do not help them develop relationships
within care and that’s what they’re liking about My Home Life — they’re liking the relational aspects of it,
they like the fact that it's underpinned by the ...] framework, they like the emphasis on the approach to
care — not just the tasks typically that the educational and training is about task and action rather than
actually about how to engage and how to relate, how to involve — it’s the relational aspects of care that
education and training seem to be missing.

There’s a lit review that | could send you, but it would have to be for your eyes only, that somebody
sent to me that pulls together the literature on the education that’s needed for transformation in care
homes so it could point you in the right direction in terms of where the state of thinking is at as regards

education in care homes. What the central message of that literature review would point you to the fact
that what you’re trying to do is exactly what, with the exception of the reliance on the internet, is the
best way for care homes to address these needs.

When you read the literature review about education and training in care homes, leads you to the
question “what do you mean by training”, if it's a didactic course that doesn’t engage hearts and minds,
that doesn’t help people to ‘think outside the box’, to be reflective and to then be motivated into action
then...

So training can be provided by any met hodé

Exactly - a key issue for you | think is, within the MIRROR project, is are you going to link this to any
educational qualification and if so, at what level and | would suggest you should because if you don't,
care homes will focus on ..if a dictate comes from up high saying 50% of your staff have to be educated
to NVQ Level 2 then that is what they respond to. How I'm going to do mine, is that I’'m going to make it
optional, I'm going to think through the themes, | think the first 3 themes Maintaining identity, Creating
communities, Sharing decision-making] should be taught to everybody — the chef and everybody and |
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think that should be bottom, basic level. The next 3 themes, transition, health care and end of life, | see
as being the integration of health and social care - | think that’s the higher level, the team leader level
and the last 2 themes, about promoting positive culture and around workplaces fit for purpose are
around manager levels and needs to come from the university. So we need to think about optional
accreditation not just with the university but with NV Qs which are changing to be within the
Quiality Credit Framework — so we’ve got to keep our eye on the ball here but ‘optional’ is the key thing

for me here — it shouldn’t be required.
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B6: Semi-structured interview follow up; Malcolm Rose, RNHA Technical
Consultant

The RNHA involvement in MIRROR is driven by 5 specific business requirements that it wants
MIRROR to help solve:

1 Life History

1 Rummage Box

1 Challenging Behaviour

1 Simple learning ‘nuggets’

1 More complex learning nuggets

Rachel Fitton (lan Turner’s daughter) at Pilot-Home-A along with Linda Moden the training manager are
very keen on creative approaches to support the care of residents with dementia.

“Can Gerry Robinson Fix Dementia Care?” has good examples of creative approaches that can be
used. David Sheard (an ex-colleague of Kevin’s) was involved in the programmes.

http://www.dementiacarematters.com/

Currently creative problem solving in care homes relies on individual ingenuity. | intend to research
whether introducing some creative problem solving prompts could help care staff in their interactions
with residents with dementia.

I've included an example of a creative problem solving technique used in software development that
could be adapted to the care home domain as an example at the end of this document.

I need to be mindful about the pressures on care home staff and ensure each stage of the research
within care homes is carefully planned in order to maximise the time spent. Time is a precious
resource and taking care staff away from their normal day-to-day work can have an impact on other
workers and the care of the residents. | need to be prepared for meetings to be cancelled at short
notice.

I am going to use a “User-Centred Design” design approach to designing and evaluating creative
problem solving approaches. Atthe moment I'm hoping to:

1. Have a semi-structured interview with the initial point of contact at the care home.

2. Spend a couple of hours in the care home (potentially shadowing somebody) to scope the
problem — seeing what the opportunities for, barriers to and constraints on creative problem
solving are within care homes - and to better understand where MIRROR could intervene.
This will include a description of the physical environment and activities:

1 What do staff do?
1 Where they do it?
1 When they do it?
1 When and where are there opportunities to reflect?
3. Design a set of creative problem solving approaches for evaluation.
Take a session with care staff to introduce the creative problem solving approaches and gather
initial feedback.
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5. Evaluate the effectiveness of the creative problem solving approaches — possibly by asking
management to feedback after a couple of weeks.

B7: Semi-structured interview and observation summary: BUPA Home-1

Date: 9th August
Time: 10.00 am

From latest Commission for Social Care inspection: April 2008
176 residential places.

Dementia specialists.

£900 - £1275 pw

Staff and residents

Currently Meadbank has 150 residents.

70 are classed as dementia patients. Most of the other 80 also have some form of dementia.
There is no staff shortage.

There isn’t a particularly high turnover of staff at Meadbank.

All of the care staff speak English well.

Current problem solving
Problem solving is currently split 50/50 between individual and collaborative problem solving.

Care staff are good at picking up on what residents need. However, they fall down in adapting their
care to the individual.

M Mwants care staff to see themselves as being skilled problem solvers - they need to recognise their
successes in dealing with residents with dementia more, consider themselves experts and have the
confidence to try out new approaches.

The advanced dementia unit has a dynamic leader who helps the team but need to equip staff to think
creatively when he isn’t there.

Staff could benefit from skills in talking to residents e.g. “X” may be covered in chocolate and have
unbrushed hair when her relatives arrive but if the staff can prepare the relatives and explain before
they see her, the situation will have a more positive outcome.

Flash cards are used to communicate with residents who can’t speak English — this doesn’t happen
very much. Some care staff can be matched to residents in terms of language skills but this isn’t
guaranteed.

Residents try to run away — have to be physically brought back.
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Dementia makes them disinhibited — the painters and decorators were getting “sexually harassed” by
the ladies when they were in.

The nursing team on the 3" floor will tell you exactly what they think.

Training
All staff undergo BUPA induction, including kitchen and maintenance staff.

Care staff also undertake dementia training in house — there’s a handbook. It’'s a 4 day training
programme and covers diagnoses, management, thought processes — we may be able to see a copy.

There is Personal Best training.

“The Personal Best programme has led to changes that help residents feel more at home, for example,
getting chickens for the home’s garden for a resident who had kept livestock all his life, a care home

manager volunteering to be shaved by female care assistants so they could get feedback on the best
way to shave male residents, and laundry staff sitting and talking to residents in their room while
mending clothes...

Bupa’s Personal Best programme was launched in March 2004 and involves staff physically putting
themselves in their residents’ shoes for example by being blindfolded and fed, pushed in a wheelchair
or hoisted by colleagues, all of which helps them empathise with the residents they look after.”

http://www.bupa.co.uk/about/html/pr/261006 personal best award.html

Reflection

Care staff are very good at filling in residents care plans. They write in stories about what has
happened each day. These are not shared.

A concern about introducing a creative problem solving approach would be in maintaining motivation to
use it and consistency in application.

Staff have monthly meetings.
There are meetings that involve relatives.
There is one large staff room where all members of staff can interact.

Staff have daily handover meetings — these will vary depending on nature of the team there. These
happen at 8am and 8pm.

On the third floor — advanced dementia unit — X engages staff and talks about individual residents and
what’s happening that day.

Night staff make the morning staff a cup of tea.

The first floor is the early onset of dementia floor and is much more task oriented and hierarchical in
approach. It may be beneficial to shadow both change overs to view the contrast.

There’s a Relatives Association.
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Meadbank doesn’t use the Quest system — this is a paper system that is used to record residents'
needs across a range of areas, including communication, lifestyle and preferences about the care they
receive. M says they are “not that advanced”.

Activities

The reception was decked out in bunting — they have a cruise at the moment and visit different
countries each week. They were last in Brighton — but they’ve been to China etc and will eat food from
that country one day and have dancing and relevant entertainment on another day.

M thinks the staff enjoy it more than the residents.

BUPA have the big 12 — each month they will have some event to celebrate — the care home manager
introduces these.

The Activity co-coordinator will facilitate activities and introduce activities outside of the Big 12.

There was an activity board in reception — there is some laid on activity every morning and afternoon
e.g. hand massage, trip to the park etc.

M thinks that the activities can be patronising.

NAPA activities

http://www.napa-activities.co.uk/

National Association for Providers of Activities for Older People — M sounded sceptical about the
benefits of activities arranged via this body. Residents are not engaged at the same level — may not like
group activities.

When M started it was all about the environment.
Bedroom doors painted as front doors — is not going to help someone who'’s really confused.
There also used to be tactile fiddle boards.

Residents get involved in some tasks in the home, e.g. dusting and gardening but not all.

Environment

Reception is decked out in bunting in keeping with the theme of this week’s cruise (union jacks and
suns).

There’s an activity board in reception with an activity listed for every morning and evening.

There are photo albums of activities in reception — mostly of outings by residents e.g. to the Chelsea
Flower Show.

The only computer available is in the managers office but M doesn’t think the care staff would have any
barriers to using technology.

The Advanced Dementia Unit is on the 3 floor. The lift requires a code to operate.

Research involvement
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Met with manager of Advanced Dementia unit — keen to be involved — didn’t have a problem with me
coming in to shadow someone for a few hours — in fact | could come in a couple of times.

Understood what | would do to follow up.
M said that they would soon tell you if they didn’t want to be involved.

B8: Semi-structured interview and observation summary: BUPA Home-2
Date: 9th August
Time: 2.00 pm

From latest Commission for Social Care inspection: 2009
80 registered places
£650 - £750 a week.

Staff and residents

Currently Collingwood Court has 71 residents.
Only 4 are classed as having dementia.

26 have mental health diagnoses.

The residents tend to have dementia and mental health issues. They are one of only 2 homes in
London that cater for such residents.

There can be a very high level of staff to resident ratio — one resident has 24 7 365 one to one care —
otherwise it ranges from 5 to 1 care to 2 to 1 care depending on the time of day.

In the high end mental health unit residents receive 12 hours minimum of 1 to 1 care per day.

Staff are mostly non-British and V. sees cultural issues in the way that this affects her staff’s
interactions with the residents.

There is a problem filling the roles at Collingwood Court, both for care staff and nurses and they cannot
afford to be too choosy - staff are often not prepared to “go the extra mile”

Current problem solving

There are lots of people who have been alcohol and drug abusers. This lifestyle is likely to lead to
some form of dementia which can happen at a relatively young age. They accept residents from 50+
whereas Meadbank only accept residents who are 65+.

The nature of the residents means that care has to be very regimented. If they say tea is at 11am than
it must be at precisely 11am otherwise the residents may become very agitated. This is in contrast to
Meadbank where M tries to make her staff much less regimented — they tend to follow process too
much and she’d rather they were more relaxed.

Family members give the best insights into the residents and their histories.

Version 1.0



M I R @ R D5.1 Descriptive Framework and Capabilities for Page 86
Creative Problem Solving and Reflective Learning

V. believes that many of her care staff come from societies where they will only do as their told and
won’t think for themselves. This is why some of the care is so rigid — they don’t respond to situations
flexibly enough — if they are told to give someone lunch at 2pm one day they will do this every day
because “this is what they were told to do”.

Training

V. spoke about the fact that they’d all had de-escalation training but that this has little impact in the way
they deal with residents when situations arise.

Reflection
There isn’t much collaborative problem solving — staff don’t tend to share.
There are 10 minute handover meetings but these tend to be task oriented.

If the charge nurse is pro-active she will give the care staff a précis on every resident at hand over.
F1

There are care plans which are well maintained and shared. However key information can be missed if
a staff member misses a meeting.

E.g. Arelative told the care staff that the resident would not sleep with the curtains closed, all the staff
therefore kept the curtains open and they were starting to get the resident to have some hours of sleep
every night (up to 4). One staff member was not in the meeting and therefore closed the curtains and
they’ve never been able to get the resident to sleep without medication since. BUPA avoid medicating
patients as far as possible so this is seen as a failure.

Care staff often find it difficult to treat different residents in different ways — individualising their care and
this is crucial.

Would be good if care staff knew how what they had done was successful — need to measure things in
terms of positive minutes — they might not think that a resident falling asleep on them is positive but it
is.

There are Relative meetings but they are poorly attended despite best efforts e.g. holding them at the
weekend. They are now held during the week once again as attendance didn’t improve.

Staff work 12 hour shifts — care staff will spend about 2 hours on paperwork and nursing staff will spend
about 4 hours. Nurses particularly need to make sure that all their decisions are evidence based and
noted as such. Everything goes into the residents’ life histories.

Activities
Residents with dementia do not like group activities.

They do not tend to get involved with any tasks around the home — the residents tend not to have had
very domesticated backgrounds and have lived chaotic lives so they don’t find comfort in carrying these
out.

One woman “lays the table” every day i.e. she moves everything around once the care staff have set
the table.

They do implement BUPA’s 12 days activities as at Meadbank but these aren’t very successful as any
sustained activity is not good.

Photos work well.

They have tried art, massage, etc but less effectively.
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There is almost a 50 year gap between the oldest and youngest residents so it can’t be assumed that
everyone will enjoy the same thing and like the same music. There is also a cultural difficulty here.

Community is not involved to a great extent — they’ve been banned from a church!
Priests tend to come in but by and large the residents are very religious.
The residents are often very disinhibited which makes interacting with the community problematic.

Environment

The home is in the middle of a council estate behind Clapham High St.

The people know about the home but don’t know about the kind of residents that stay there.
There are only computers in the managers offices.

BUPA will not allow computers into the staff rooms for the next 5 years- they don’t want information
being shared e.g. some people have been sacked recently due to comments written on Facebook and
there isn’t the trust that staff wouldn’t abuse the privilege of having internet access.

Many of them have Blackberries so she doesn’t think there is any barrier to technology use.

Research Involvement.

Keen to be involved — anyone else coming in with another perspective is welcome. If they can take one
positive thing away that would be useful.

Probably not appropriate for my project as the residents special requirements are atypical and
introduce a further layer of complexity — need to keep V. informed though. Perhaps use the home for
something else within the project.
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B9: MIRROR test bed visit notes; Pilot-Home-A
Date: 20th August
Time: 09.00 am

Pilot-Home-A CQC Report: 21/07/09
34 residential places
£400 - £620 per week

Pilot-Home-A CQC Report: 11/09/09
54 residential places
£580 - £680 per week

Staff and residents

There are 2 homes on site.

30% of Pilot-Home-A’s residents have dementia.
100% of Pilot-Home-A’s residents have dementia.
Dementia homes are state funded.

RNHA homes typically are run by a husband and wife team — they do not have the infrastructure of a
large scale organisation like BUPA.

Pilot-Home-A has 160 staff. 35 — 40 are needed at one time.

Care staff have a vocation to care (in contrast with the BUPA homes visited). E. said this was not the
case 5 years ago but they have tried to move staff on who were unmotivated, they take on younger
staff and pay above average, including bonuses.

Training
Staff are never all at the home at the same time.
Staff all undergo dementia training.

There is a 3 day induction for new staff every 4 weeks — this is not typical for a home but they are large
S0 can do this.

They use personas, George and Anne in the training and try to relate all the content to them, to
personalise it and make it real and understandable.

Care staff are initially paired up with a more experienced member of staff for 8-12 weeks after they
start.

In the US staff are required to undertake 8 weeks of training before they start work.
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They try to wheedle out staff during the induction process — the job isn’t for some people and the
sooner you know this, the better it is for everyone.

The sector drop out rates is 20 — 25% a year.

Current problem solving

Good care requires creative thinking as each case of dementia is unique and changes from day to day
— there is no formula and staff are required to think on their feet.

The key is reflecting on a person’s past life and reflecting on their reactions in their present day life.
The biggest challenge is understanding the resident.

The later the resident is admitted in their stage of dementia, the more difficult it is to care for them.
F2

The first few days are critical.

Families don’t know to tell the home relevant information.
The first few days the resident receives 1 to 1 care.

Care staff need to observe the person.

E.g. one resident couldn’t form sentences and became very agitated. The staff discovered he’d played
football to a decent standard and through playing or watching he was able to communicate. They set
up goals in the garden so he could have a kick around and played him recordings of football matches —
some matches enabled him to communicate whereas others just made him more agitated.

To find these triggers, if the resident is female and has no friends or family you can start with household
tasks, ask the company housekeeper and look for clues. Start to put together progress of care and
record it in the care plan. Reactions need to be recorded so that staff can begin to piece together
what’s happening.

Dementia residents are supervised at all times.
Care staff can’t impose their reality on the residents. How do you interpret reactions?
Musical triggers can suggest the time of day.

Activities
See Environment.

Reflection
Pilot-Home-A homes use a computerised care plan — this is not typical of RNHA home.

Care plans are not completed adequately — the home needs complete records to protect themselves
against accusations of poor care.

Audio or digital writing could help here.

Version 1.0



M I R @ R D5.1 Descriptive Framework and Capabilities for Page 90
Creative Problem Solving and Reflective Learning

Any application needs to be very simple and usable. Staff can be technophobic and few even have an
email address. They have computers at home but their self-perception is that they are not computer
literate.

Staff are discouraged to use Facebook, Twitter and mobiles and there have been sackings as a result
of privacy concerns.

There is a care planning system on 4/5 machines in the home — they are deliberately not internet
connected because of security concerns. Staff often stand waiting to input their care plan info because
somebody else is on the machine.

Mechanisms are required to give staff time to reflect on why things are happening and to share this.
They require technology to change attitudes not impart knowledge.

Opportunities for sharing take place during

Handover

Staff meetings

Nursing office

6 weekly care meeting

12/15 weekly meetings to share with other care home

=A =4 =4 =4 -4 A

There’s a requirement to hold supervisions (appraisals) 6 x a year. This legislation expires in
October and they intend to hold these 4 times a year after that.

Staff avoid supervisions and resulting notes are inadequate. Tools and techniques could aid here.

Bonuses are paid if it is noted that you have done well in a particular area (e.g. new qualification or
dealt well with a difficult situation) and these should be picked up during supervisions.

Environment

Pilot-Home-A was designed with dementia residents in mind.

There is a large lounge with different activities taking place in clusters and lots of buzz.
There’s an activity timetable posted on the wall.

There’s a TV, a screen with photos revolving, a kitchen, pets, a touch screen device that plays music
and has photos and video — this isn’t personalised though, there are craft activities going on and each
group of activity has a member of staff leading it and engaging with each of the residents.

In the garden there’s a shed with tools — the gates out to the rest of the grounds have codes written on
them.

There are lasers to detect people leaving unsupervised so that they can be protected.

In the residents bedrooms there are personal artefacts, and pictures on the wall to orientate them e.g.
“You are in Pilot-Home-A Nursing Home. You came here 02/08/09.” There are also pictures of things
that that resident likes — this not only helps the resident but helps care staff understand more about the
individual.
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Pilot-Home-A is different — the residents there do not have dementia and are there mainly for medical
care so they don’t want the buzz — therefore it’'s much calmer with less focus on group activities.
There’s a kitchen where residents can make themselves food and drink. Staff will generally sit in while
that’s going on to make sure they are not harmed but they try not to make this obvious and make it

more sociable.
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Appendix C: Publications related to reported research

C1: Introducing Creativity Techniqgues and Software Apps to the Care of People
with Dementia

Accepted to CC 2011 - 8th ACM Conference on Creativity and Cognition.
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1. ABSTRACT There are currently 750,000 people with dementia in the
This paper reports the results of research to introduceUK, a figure projected to rise to over 1,735,000 by 2051,
creative problem solving techniques and software into thewhen dementia is likely to affect hitd of the population
care for people with dementia in residential homes. It either as a sufferer, relative or care staff [Knapp & Prince
reports conclusions from observatiomsd interviews that ~ 2007]. Even now twahirds of all residents in care homes
revealed opportunities from creative problem solving in the have a form of dementia [Knapp & Prince 2007]. Caring
care for dementia that we then sought to fulfill through new for these residents can pose complex and diverse problems
creativity techniques and a new mobile software app trialedfor those who care for them.

at one residential care home. Care staff expressedD
preferences for creativity techniques that support analogical
reasoning with different domains. The software app
supports casbased and analogical reasoning with previous
examples of good care practice to solve problems of
challenging behavior creatively. Arét evaluation revealed
that the app retrieved cases that experienced care sta
deem relevant when creatively solving new challenging d
behavior situations in residential care homes.

ementia is progressive and the symptoms can vary widely
from person to person, requiring care to be individualized.
Individual care means that care staff often need to think
creatively to deliver the novel and effective treattaeand
support that each individual resident needs. We assert that,
r this to happen effectively, care staff need new forms of
reativity training, techniques and apps adapted to the care
omain, even though the work is frequently afforded low
status andpoor pay [AlFParty Parliamentary Group on

2. Keywords ) . ) Dementia, 2009]. It is a need that we are seeking to meet in
Creative problem solving; catmsed reasoning; analogical the EUfunded FPMIRRORIntegrated ProjectMIRROR
reasming; dementia care; mobile smart devices 2011].

3. DEMENTIA CARE AND CREATIVITY Research being undertaken MIRRORaims to overcome

Dementia is a condition related to ageing. After the age of 4,9 challenges in the creative care fpeople with

65 the proportion of people with dementia doubles for jementia. The first is to implement creativity techniques
every five years of age, so that almost one fifth of people ihat can support the care for dementia in residential homes
over the ag of 85 and a third of people over the age of 95 gftectively. These techniques need to be effective within
are estimated to be affected [Alzheimers Society 2010]. the constraints that residential care homes impose. One
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constraintis the low status and limited training of the care [Wimo & Prince 2010]. Caring for people with dementia
staff i most are not professional care staff and their will remain a societal challenge throughout th& @antury.
turnover is high [AltParty Parliamentary Group on g Challenges Caring for People with Dementia

Dementia, 2009]. As a result many do not consider their pegple with dementia experience increasing difficulties in
work to be creative in nature, and there Bmited creative  ynderstanding what is being said to them and going on

problem solving skills in place in most residential care around them. They operate in their own version of reality
homes. Another constraint is the lack of resources availablehat s often hard for care staff to int@ r e t [ Al zhei
for creative thinking. Care staff have little time 0 gociety 2010]. As a consequence caring for people with
undertake activities often associated with creative thinking gementia is complex, and care staff are expected to have
such as incubation [Poincare 1928]. Even resources getajled knowledge of the ageing process, the skills needed
common to creative problem solving in other domains, for t encourage participation of older people and families in
example shared artifacts and physical spaces, are often NQfare, and the capabiliies to meet a wide range of needs
present in residential homes. Therefore, MIRROR we  associated with conditions such as nutrition, incontinence,

are developing creativity processesldechniques that can  gkin and mental health [Fitzpatrick & Roberts 2004].

be effective in these constrained care home environments. . ) -
However caring for people with dementia is also one of the

The second challenge is to develop new software apps thalyest paid occupations in theKU[Machin & Wilson

can support effective creative thinking with the techniques 2004], and care staff turnover at-28% per annum [Adl

to be implemented in care homes. High turnover of staff paity parliamentary Group on Dementia report 2009] has
means that sharing knowledge about good care practicegeen cited as a major hindrance to the development of a
that we perceive as a peendition to effective creative  gkijlled workforce. The problem is compounded by
thinking is difficult. In England alone the care is delivered minimum training to cee staff because of the lack of
by over 28,000 different services and 1.6 million staff. regulations setting out the training that dementia care staff
Mobile devices have beerdentified as one means of ghould receive. This low status and lack of training poses
sharing knowledge about good care practices with- less major challenges to the adoption and success of creative
experienced staff during resident care. Therefore in problem solving in dementia care, although ingkhe role

MIRRORwe are developing new mobile apps that enable more creative could raise the status of care work.
care staff to undertake cabased reasoning with previous

solutions to the same problem [Kolodner 1993] and
creative thinking through analogical reasoning with similar
problems [e.g. Maiden & Sutcliffe 1992]. These apps build

on existing analogical reasoning tools developed to Supportconceptualized [Balwin & Capstick 2007]. It introduced

creative thinking in other domains ge.Zachos & Maiden the _notions ofpersqncentred ‘?afeaﬂ‘?' personhoodin
2008]. relation to people with dementia, driving forward a more

usercentred approach to care delivery. The four major
In this paper we report initial research to overcome the tWoglements of persecentred care are: (i) a value bakat
challenges in one pilot residential care home. We reportasserts the absolute value of all human lives; (ii) an
observations and interviews that revealed opportunitiesingjvidualized approach that recognizes the uniqueness of
from creative problem solving in the care for demethtét each resident; (i) understanding the world from the
we then _sought to fulfill through new creativity techniques perspective of the service user, and; (iv) providing a social
tnalgd with care staff at thg home. We then report the environment that suppis psychological needs [Brooker
design of a new app running on a mobile device thatp007]. The dementia care mappingpproach identifies
supports casbased and analogical reasoning with reported greas for care improvement through detailed, skilled and
good care practices. Midd devices running the app were ¢ mpathic observation of a per :

made available to care staff at the pilot home for one week,ang interactions with staff. The aim is to provide ferson

then precisiorandrecall trials with the app demonstrated i t h dement i a 6 sMy pome hifénitiative v i e w.
its effectiveness for retrieving similar cases deemed aspyilt on this with eight positive areas to improve the quality
relevant when handling challenging behavior. of life of older people in homes. These include creating a

4. CARING FOR PEOPLE WITH DEMENTIA sense of community in care homes, sharing decision

In 2010 it was estimated that 64% of the 418,000 UK caremaking among madents and staff, and working with

home residents have dement feadentsAol help tbemmmaintdirsa sdnisesoé identidy [Help t h
most common form [Laing &Buisson 2010]. Worldwide  The Aged, 2007]. The emerging focus on persemntred

the number of people with dementia is currently estimatedcare means that more effective creative problem solving

at 35 million, a figure expected to double each 20 yearsmight be possible at the level of single resideatsating

In response to these challenges, modern care practices are
evolving. For example the Bradford Dementia Group has
altered how dementia and the provision of care services are

Version 1.0



M I R @ R D5.1 Descriptive Framework and Capabilities for Page 94
Creative Problem Solving and Reflective Learning

an individual approach that contributes to maintaining a Overall, however, there has been little systematic, concrete
sense of identity. support for ceative problem solving to individualize care
6. Creative Problem Solving in Nursing Care when it is needed. Therefore we undertook empirical

Osborn reported that creative problem solving courses werd€s€arch in one care home that is a member dfitRROR
introduced in nursing and occupational therapy programs agonsortium to explore concrete opportunities for creative
early as thel960s [Osborn 1965]. More recently Le Storti Problem solving in dementia care, and trtae use of
[1999] reported a program that fostered the persona|sele_cted creativity techn_lqu_es and software apps. The next
creative development of student nurses, challenging themrSection summarizes findings from observations and
to use creative thinking to solve nursing problems. This interviews taken at the care home to discover concrete
required a shift in nursing education fraaskorientation ~ OPPOrtunities for creative thinking in the care home.

to role-orientation. The program established a higher level 8. INTRODUCING CREATIVITY INTO DEMENTIA

of nursing practiced a level that treated the nurse as a CARE

creative and innovative member of the health care teamWe collaborated with one care home in the east of England
Arbesman and Puccio [2001] also put the case for creativelo observe and undertake interviews about current care
problem solving by nursing administrators. They argued practices and introduce new creativity techniques and
that creative problem solving is most crucial for healthcares o f t war e apps. The UKOds Car e
leaders who set the tone in a work unit, and how othershad recently rad the care home apodin all areas. As
undertake creative work. such it provided a good baseline for introducing the new

Elsewhere Houts et al. [1996] proposed a prescriptiveteChniques and apps.

problemsolving model to help family caregivers deliver 9. Observed Dementia Care Practices _
care to people with chronic diseases discharged fromThe dementia care home is composed of 26 resident rooms
hospital. The model was tailored to the healthcare domainand a day room divided into spaces using seresmd

from the OsborfParnes creative problem solving model chairs. There is also a reminiscence room where residents
[Osborn 1965]. Crucially it distinguished sitims in spend time with visitors and watch DVDs. To encourage a

which creative problem solving could be used from sense of homeliness the residents are free to wander in and
situations in which advice needs to be sought from expertsout of all of the rooms, and doors are only closed when
Case studies were used to teach care staff a problengonfidential matterare being discussed. As a result there is
solving process in which they adapted solutions developedlimited space in which care staff can solve problems with
initially for other peopleto family members in their own  confidential issues.

care. Care staff in the home include nurses, care assistants and an
7. Calls for Creative Practice in Care Homes activity coordinator who encourages residents to participate
Previously there have been calls for creative approaches tén activities and organizes entertainment and outings.
be used in the care of people with dementia. Indeed it isNurses and care assistants work in shifts, and during one
anticipated that successful creative problem solving couldshift each care assistant cares for up to five residents under
counteract the negative and stressful effects that are dhe supervision of one or more nurses. At the start of each
frequent outcome of caring for people with dementia [Help shift the nurses give the castaff a papebased worksheet

the Aged, 2007]. Several dementia care learning initiativeson which to record data about the residents. This data is
are creative in their approach. One is the adoption ofinput manually into the electronic care system at the end of
training courses in whicbare staff are put physically into  or during quiet periods of the shift, then made available in
the residents shoes [BUPA 2006, Davis 2010]. Anotherispr i nt ed form i n eaclpreferenses dent
the use of guided fantasy exercises in which participantsare also shared in paper form, for example on the tea trolley
are encouraged to experience life mentally through the eyeibout how much milk and sugar each resident likes, and on
of someone with dementia [Brooker 2007]. Cgrifor the kitchen notice board about dietary preferences.

people with late stage dementia is recognized to requiregreakdowns and bottlenecks can occur. There are only two
more creative approaches. Interventions sucBramzelen  gesktop PCs that the care staff can use to enter notes into
provide sensory stimuli to stimulate the primary senses ofthe system, which can result in care staff queuing at the end
sight, hearing, touch, taste and smell. A common theme isof their shift. Moreover staff find it difficult to enter data
the need to adapto the individual, and the importance of into the syste and extract information from it. At the end
gathering life history information is important for of each shift the nurses run a handover meeting in which
understanding behavioral patterns and habits [College ofeach resident is discussed. However the meeting normally
Occupational Therapists, 2007]. only lasts 30 minutes, so the information communicated
during the meeting tends to be medical.
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As a consequence sharing new knowledge about residentsivolve risk, and staff must recognize that riaking was a
during and between shifts is not systematic and notnormal part of life, so long as it is informed and positive.

supported by the electronic care system. More challengingrhe next two sections of this paper report the resdis f
residents have behavior charts to aid staff to understanqegearch intended to achieve the revealed opportunities.
triggers for their challenging baliors. This means that e first reports use of creativity techniques by care staff to
residents who do not exhibit this behavior are less likely to 5.pieve all three. The second reports a new mobile software
demand the attention of care staff, so extra attention isapp running on mobile devices to achieve thanage
needed so that they are not overlooked. challenging behavioopportunity more creatively through
The managers of the care home want the staff to perceiveeasebased reasoning.

themselves asxpert decisiormakers about resident care. 14 APPLYING CREATIVITY TECHNIQUES

However the interviews revealed that the staff remain-task pore creative thinking with which to understand residents,

orientated in part due the rislverse climate in the home:  manage their challenging behavior and devise stimulations
taking risks is perceived as a threat to the good ratings fromyas encouraged during one session that lastech@urs

the CQC and could lead to asosf business. The managers a3 nd was | ed by one of the p
are seeking to change this climate with incentives such agyreativity techniques were used in a thséege process to

bonuses to reward successes such as new qualifications anghderstand the situatiorgenerate ideasind prepare for

resolving difficult situations. The care assistants are alsOaction The techniques were described to the care staff as
appraised every eight weeks but this is deemadéquate  problem solving rater than creative thinking to stress their

by the management as proof of quality improvement. practical relevance. The six participants were one activity

10. Opportunities for Creative Problem Solving coordinator, one nurse and four senior care assistants. The

The data collected from the observations and interviewsc ar e homeds objective for the
revealed three distinct opportunities for creative problem confidence of care staff in theiedisionmaking, whilst the

solving in the care home: authors were seeking to observe the effectiveness and ease

1. Managingchallenging behaviorthe care staff encounter of use of the techniques and .eIicit care staff perceptions
challenging resident behavior during their shifts. Examples @Pout them. Full details are available in MacManus [2011].

of such behavior include residents refusing food, drink and12. Understanding the.Situation
medication, and verbal aggression. Creative problemThe care staff worked Wi a case study calledhy won o't
solving can be used to analyze dabaw this behavior to  lan get up?f r om St okes [2010]. To

discover its causes then compare with previous episodes osituation the care staff first worked with thaus blossom
challenging behavior to propose possible resolutions to it. technique [Michalko 2006] to break down the challenge

2. Adapting to an evolving understanding of each resident into areas that could be_ causing thi_s fictional resident
understanding a resident is the major challenge in digmnen stay in bed, such @“O“O”f‘“d mobility. Each area was ¢
care and best achieved t hr%ﬁ%.hohrr%q Ithbf;dhaidgjgnp’:ﬁ otllglgnﬁhétéi §e
past life and reactions to the present one. The interviews € I?i |ortsb 0\;\/” on the i N ‘;" de 0 dl?hure - laeas 'da
revealed that the process of understanding residents is no\(/fvc::e irr]r? Ie?nerllet?a c\;verr]ereémdnai ' ar; d € Lrjersn?lngge lnetass ¢
formulaic because new information about residents is P gh ad]

learned every day.&her care staff are required to think on that he would ggt up and b? more |ncl|n<_ad to venture out of

their feet in response to new evidence, thereby establishin%zart?voerqhiggﬁ '?ﬁ?ﬁe F;r:svsl?fnd a baseline for subsequent

new opportunities for creative problem solving to 9 '

understand a resident more effectively. 13.  Generating Ideas o .
To facilitate the use of the creativity techniquesre staff

elected rules from thevhatif technique [Innovation
ompany 2002] and displayed them on a A2 foam board
xed to the wall. Pens that made a noise were used as
alarms if staff observed the rules being broken. The care
staff then used three tedlques for creative thinking
selected to be quick to use, simple to learn and applicable
without resources such as facilitators or creativity support
Care managers believe that successful creative problemools not available in care homes.

solving in these areas can increase care staff confidencel.
when making decisions to personalize care. People with
advanced stage dementia are at risk if cantines and are
not personalized to their needs. Such personalization ca

3. Devising stimulation to residents with advanced stage
dement: most residents at the care home have advance
dementia, which makes devising and engaging residents ir|¢i
activities  challenging.  Creative  thinking  offers
opportunities to discover new forms of stimulation through
all five senses for these residents withone major
constrainf limited staff time.

he first technique used wasain-writing [Higgins 2006],
a combinataal creativity technique used to capture ideas
r%hat already exist so that they can be built on. Its selection
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recognized that care staff are learning and solving problemghe staff then implemented in different ways. Most of the
about residents all of the time, and creative thinking will ideas generated fovolunteersdescribed how to engage
normally be applied to ésting problems. The care staff all families to volunteer and become more involved in the
tended to generate the same ideas with this techniquehome. In contrast the staff were unable to generate ideas
| eading one of webem -wdnédr eveabobtnhbw téd build orword of nouth so the idea was
wedbve saidothe same t hing broadened tosocial networks and some care staff

The second technique used wastif?, a transformational generated i(_jeas in _which relatives could send photos and
creativity technique with which to break rules to give MeSSages via a social network.

participants a fresh perspective on a problem. Its selection1b. Outcomes and Perceptions of Care Staff

recognized that the focus on individual care and limited The care staff used all of the creativity techniquesigeal

time might lead care staff to scope a problem too narrowlyto them, although some were perceived to be more effective
andmiss possible diagnoses and resolutions. In the sessiothan others. Thether worldstechnique was judged to be
the care staff identified constraints that inhibited them from the most effective as well as the most interesting to staff. It
knowing the residents constraints such gsoor hearing created more ideas than each of the other techniques, and
and the large day room These constraints were then two of theseideas were deemed sufficiently novel and
challenged to generate nesleas. An overview of the ideas useful to implement in the care home immediately.

generated is shown on the rigiend side of Figure 1. The brainwriting technique was also reported to be popular
although it did not generate ideas new to the care staff. The
whatif? technique was unpopular: the idessre small in
number and deemed not to be novel, and none of the care
staff enjoyed using it. On the other hand libteis blossom
technigue used to understand the situation appeared to be a
natural fit to dementia care. One of the staff reported that
the care staff already undertook this process, and a second
reported that it would help care staff during training.

Figure 1. An overview of results from thelotus blossom ~ More generally it was important to situate the creativity
technigue on the left, and thebrain-writing, whatif? techniques in a wider process, as some care staff reported

and other worldscreativity techniques on the right only understanding the s of the techniques during the
The third creativity technique washer worlds[Innovation clustering of ideas at the start of the prepare for action

Story 2002], an exploratory creativity technique that stage. The care staff responded positively to the session as

encourages analogical reasoning in different domains. Its? whole. Some said that they had enjoyed sharing the

selection recognized the potential for chssed problem pc:csnn;]e_ Wayshln which 'they WgFKEd' and'that r:t W%S
solving in the care for aeentia [Hoults et al 1996]. The refreshing to have meetings to discuss topics other than

care staff generated ideas to solve problems analogical tg" hat was going wrong. They thought that lesperienced

X ) . o care staff could benefit from thinking some of the
ones encountered in dementia care in four domasoxial did h h the imolication bei hat thev had
life, research word of mouthand different cultures then generated ideas through, the implication being that they ha

transfer these ideas to the care for demeftia. staff then had to think these issues digh already because of their

randomly picked a fifth analogical domain fropolitics, experience.

tennis flying andarmy [Michalko 2006] and repeated the In conclusion the session revealed an appetite and potential
idea generation process. for the explicit use of creativity techniques reported in the
literature. Having demonstrated feasibility, we are currently
reviewing a wider range of t¢aniques to embed and
evaluate them more thoroughly
training and appraisal, data analysis and shift handover
processes. Furthermore the success of difer worlds
technique, combined with the evidence for the role for
casebased easoning in dementia care [Houts et al. 1996],

) ) o led us to prototype a software app for creative thinking via
The staff applied thahat/howtechnique [Higgins 2006] to  casebased and analogical reasoning to achieve the
force detailed thinking about how each of the ideas C0U|dmanaging challenging behavicmpportunity in the same

further ideasadvertize word of mouthandfamilies which

14. Prepare for Action

The care staff clustered the ideas created with the
techniques into seven themésitt includedcommunication

in care homeandhow the residents feelloting then took
place using stars, and the two most popular iddearning
about dementiandvolunteers to help were selected for
further work.
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16. A SOFTWARE APP TO SUPPORT CREATIVE extracted from natural language descriptions of challenging
THINKING ABOUT DEMENTIA CARE behaviorqueries and descriptions of successful strategies.
The delivery of English adult social care services by 28,000 The attributional predicates state properties of objects in the
organizations and 1.6 million staff makes it difficult to form PredicateValue(Object), for examlsleep(resident)
share information about challenging behavior. Senior staffand absent(relative). The relational predicates express
and staff working in specialized services are known to haverg|ations between objectin the form PredicateValue
strategies to redee problem situations, but these strategies (Object1,0bject2), for examplabuse(resident,carstaff)

are not accessible to lesgperienced care staff in a timely  andremain(resident,room)According to the SMT, a literal
and effective manner. ThereforeMiIRRORwe prototyped  similarity is a comparison in which attributional and
one mobile app designed to support creative thinking by relational predicates can both be mapped from a souee to
care staff in situ based on the transfer and application oftarget. In contrast an analogy is a comparison in which
knowledge about previous similar episodes of challengingrelational predicates but few or no attributional predicates,
behavior. The app is callé€arer. can be mapped. Therefore, in the first fofayer retrieves

The app built on concurrent resefa exploring whether ~ cases that have high matching scores for both attributional
care staff were able to carry and use mobile devices duringeredicates andelational predicates, for example cases in
their shifts in the same care home. Previously we undertookwhich residents are asleep and abusing care staff. In the
a oneweek trial during which care staff replaced paper second formCarer retrieves cases with high match scores
based notes with iPod touches that enabled them to uséor relational predicates and low match scores for
tailored tweets and speech recognition software to type ancpttributional predicates, for example a mateith the
voicerecord observations about residents with dementiapredicateabuse(detainee,poliegfficer) and no match with
[Karlsen et al. 2011]. The trial was successful. Care staffthe predicat@runk(detainee)

were willing and able to have mobile devices with them |n the remainder of this section we describe the first form
and use them during a shiftherefore we designed the of creative problem solving casebased reasoning with the
Carerapp to be accessible through the same devices. dementia care domain implementedte €arer app.

Carer supports two forms of creative problem solving with 17. Case-Based Problem Solving with ~ Carer

previous strategies for managing challenging behavior. TheCarer enables individual care staff using an iPod Touch or
first is casebased reasoning with descriptions of cases iPhone device to describe a current challenging behavior
sdved successfully in the same domain, i.e. challenging sjtuation in natural language, retrieve and browse cases of
behavior in dementia car€arer supports the care staff to  previous good care practice for similar situations on the
adapt solutions developed initially for other people to device, then select and adane recommended practice to
residents in their own care, as reported in [Houts et al.solve the current situation creatively. The cases of good
1996]. It retrieves descrijons of previous challenging care practice are also expressed in natural language as
behavior problems and solutions that care staff can thendocumented by care staff. An example description of new
map onto the current challenging behavior, adapt andchallenging behavior might be:

apply. Adapting solutions undertaken by known care staff
has the advantage of not needing to distinguish between br
situations for creative problem solving and seeking advice
from experts reported by Houts et al. [1996]. The secondAlthough use ohatural language enables care staff to use
form of creative problem solving thaarer supports is  the app more effectively, entered descriptions are often
analogical reasoning with descriptions of cases solvedincomplete and ambiguous, @arer uses information
successfully in other domairiseither another social care retrieval techniques to disambiguate each query term with
domain such as daycare or unrelated domains such als correct meaning then extend the query with extra terms
policing and teachingCarer supports care staff to reason With similar meanings to increase matches to terms in
analogically with then transfer and apply knowledge from descriptions of existing cases. For example, the query is
the source domain to manage the current challengingincomplee because the nature of the obseraggressive
behavior,as achieved with thether worldstechnique. For ~ behavioris not defined and ambiguous becaimsecurities
example, a description of good policing practice to managecould have different meanings suchthe state of being
disorderly revelers can provide analogical insights with Subject to danger or injuryor the anxiety you experience
which to manage challenging behavior in dementia care. When you feel vulnerable and iwsee. Therefore in
Carer distinguishes between thessot forms of creative MIRROR we combine natural language processing and

) . o ... . information retrieval techniques to provide new means of
problem solving using two similarity measures specified in

Gentner GsuctjrelMapp®y TheorSMT). These similarity-based creative thinking. | .
measures use attributional and relational predicatesCarer has three components shown in the architecture

Mrs. Xacted aggressivgltowards other residents at
eakfast. Suspect underlying insecurities to new people.
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shown in Figure 2: (i) a mobile app ammobile device that  one frame of two pasi the situation encountered and the
care staff interact with; (ii) a central repository of resolution applied that the care staff can scroll between.

descriptions of cases of good care practice; and (iii) the19 The Repository of Cases of Good Care Practice
discovery serviceCarer passes a query generated from an Th.e central repository structures natural language
ente_redchallenging b_eha"iof desc_riptid]m the discovery descriptions in XML based on the structure of dementia
service that _automatlcally dl_sam_blguates e?Ch query termyrecase studies reported by the Social Care Institute for
expands it with new terms with similar meanings, then fires Excellence [Owen & Meyer 2009]. The repository is
the expanded query at the central repository to retrieve a mplemented using eXist, an open. source native XML

ordered set of ma.tChEd case descriptions. A maximum %ljatabase featuring inddased XQuery processing that the
threecase descriptions are returned to the app that the Carﬁiscovery service queries using XQuenguery language

staff can browse and select designed for processing XML data. Each case study has

 carehome , plo Serves | Care home two main parts both described with natural languiagee
; %E - § E problem encountered and the solution applied. The problem
NS previous cases / g part is also described with up to five different facet values
%E LY Repository of %//Crﬁ EE for the: (i) type of observed resident behavior, such as the
N ; gsf;l care : - resident is unwell violent anti-social etc; (ii) type of
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, § Carestaff | treatment applied; (iii) date and time of the case study; (iv)

: a type of ailment or disease involved; and (v) triggering
Figure 2. Thec a r epp arshitecture event.These facet valgeare used to refine selection once a
18. The App Component case study is retrieved.

The app that care staff use to describe challenging behaviop, first version of the repository was seeded with 20 cases
and browse retrieved case descriptions was developechf published good care practice derived from the Social
using ASP.NET and the open source iWebKit framework care Institute for Excellence [Owen & Meyer 2009] and
for the iPod touch [iWebkit 2011]. A user enters a natural good care practices celited from the pilot care home, then

language description of the dlemging behavior into the  made available to care staff in a network of residential
text box shown on the left hand side of Figure 3 using thepomes to shall their good care practices.

devicebs keyboard, then refines it by selecting one of

observed behavior values suchResident is violergahown [wwinD GR 35 1020 =)
on the right. When the user presses Rwedrieve sintar T Carer App Aoy |

caseshutton the app automatically generates a query that it — — ”
fires at the central repository.

The following past experiences might be helpful

----- WIND GR 3G 10:18 2 . WIND GR 3G 10:19 = . .
_ ] ) [other residents at breakfast. ‘ ‘ Loss of resident independence >
Non-compliance with home schedule >
Query Results About What best describes this situation —_—— e =
- [T, :.
Enter the current situation ‘ <selact obaerved behaviours v ‘ Name

Late stage dementia and violent outbursts
Situation encountered

other residents at breakfast. |

Mrs X acted aggressively towards ‘ ‘

Retrieve similar cases ‘

Miss Green, a resident experiencing late stage dementia,
frequently lashes out at staff (and even relatives) who are =)
Previous supporting her to get washed/eat/drink. There is a risk both to
the staff and to the resident herself. Every attempt has been
made to find creative ways to stop this behaviour: staff have | lutside agencies, it
. . tried different approaches, tones of voice and routines, but the | |capacity to make
Resident is unwell behaviour continues. External support and advice has also | | assessment and

u B E E E m m . ) . been sought. The behaviour appears not to be an expression supporting the
— Resident is violent of anger directed at any specific aspect of the environment or | |while the resident

. E n G E m m ﬂ ) i ) task being undertaken. \cceptable. Good
Resident is lethargic Observed Behaviour jtrating high levels

= = of competence in their ability to reduce aggression, anxiety
123 '@ m return and distress among residents which, in themselves, had the
effect of minimising the need for restraint. Their negotiating,

Figure 3. Describing Cha"enging behavior with the app listening and general communication skills were notable.

Managers demonstrated how they actively identified members
of staff who had personal qualities that the resident responded

Figure 4 shows how the three most similar retrieved case
studies are displayed to the care staff, whoeive an Figure 4. Retrieved cases presented to a user by the app
ordered list of case studies and view the details of each one
by clicking on it. The details of each case are presented in
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20.  The Discovery Service N that it divides the lexicon into four categories: nouns, verbs,
The dlscov_ery service has_ two important capabilities basedadjectives and adverbs. Word meanings, called senses, for
on our earlier EDDIE algorithm [Zachos et al. 2007]: each category are organized into synonym sets (synsets)

1. Query expansioii the addition of terms in the query that represent concepts, and each synset is followed by its
that have the same or similar meaning to existing querydefinition or gloss that contains a defining phrase, an
terms, to make the query more complete; optional comment and one or more examples. The second

2. Term disambiguatioin selecting the meaning, or sense IS that it is structured using setic relations between
of each term in the query to enable query expansion,word meanings that link concepts. Relationships between
thus making theuery unambiguous. concepts such as hyp_ernyr_n and hyponym relations are

These capabilities are implemented with four COmponentsrepresented as semantic pointers betwe_en related concepts

shown in Figure 5 and demonstrated with the example[Miller 1993]. A hypermnym is a generic term used to

description of challenging behaviour. In the first the query designate a wdle class of specific instances. For example,
is divided into sentences then tokenized and-qfaspeech the nouncare denotes all the thlngs that are separately

taggedand modi fi ed to i ncl ude degojed Ry the gvprqﬁ%agnenﬁ{yrﬁlrﬂgm%althgaﬁeiagda I

root (e.g.actedto act and residentsto residen). In the ~ Nurturance and is therefore a hypernym of each of those

second the algorithm applies procedures to disambiguatévords. On the other hand, a hyponymaispecific term
each term by defining its correct sense and tagging it withused to designate a member of a class, for exametical

that sense by iteratively using context knowledge from assistantmedical praticionerndnurseare all hyponyms

other terms in the query (e.g. definingesidentto be a of caregiver A semantic relation between word meanings,

someone who ligeat a particular place for a prolonged Such as a hypernymy, |inks ¢
period rather thana who lives in a hospital and cares for Senses and deftions provide the data with which to _
hospitalized patients under the supervision of the medicald | sambi guat e terms In quer. e

staff of the hospitdl In the third the algorithm expands re_Iation; link terms to qther terms with similar meanings
each term with other terms that haveniér meaning  With which to make queries more complete.

according to the tagged sense, to increase the likelihood op1. Natural Language Pre-Processing

a match with a case study (e.g. the temggressiveis This component prepares the natlemnguage query for
synonymous with the ternhostile which is also then  sense disambiguation and term expansion. In the first step
included in the query). In the fourth the algorithm matches the text is split into sentences and word tokens. In the
all expanded rad sensdagged query terms to a similar set second step the algorithm identifies complex nominals (e.g.
of terms that describe each case study in the case studihe term personal carg based on term definitions in
repository. Query matching is in 2 steps: (i) XQuery-text WordNd. In the third step the algorithm identifies and
searching functions to discover an initial set of case studyremoves all terms defined in a list of stop words (e.g.
problem descriptions that satisflobal search constraints; prepositions and pronouns). Next, all terms are tagged with
(i) traditional vectorspace model information retrieval, their corresponding padf-speech (e.g. singular common
enhanced withWordNet to further refine and assess the noun, comparative adjective, @tc.and classified
quality of the candidate case study sBhe output is a  accordingly using the Brill Tagger [Brill 1992]. In the fifth

ranked list of matched case studies. step each term is converted to its morphological root (e.qg.
bescription o challenging behavior actedto act). Finally, all duplicate occurrences of a term
4 Stemmer are removed so that each term is stored only once with its
| Natural language processor |<— . . .
| ppem—— cardinality. Returning to our example of the query
| Word sense disambiguator &2 Wordhiet described earlier, the algorithm produces the first version of
Ysense agged s semanti the XML query, showing only the nouterms (e.g.
relations - . .
| Term expander e resident, breakfast, insecurity, peopénd verb terms (e.g.
Lesponded erms act, suspegtprocessed from text element.
| Matching engine |
Matched terms 22. Word Sense Disambiguation
Assigning the correct sense to a word in context requires
practice syntactic, semantic and pragmatic knowledge about the
Figure 5. The four stages of Service Discovery word itself, its part of speech, and its context [Stevenson &

Wilks 2001]. The discovery service applies five word sense

The WordNet oHine lexicon fulfils an important role for disambiauation procedures.in S%%'ﬁréc? using this syntactic,

three of the al gori tstaftedml c e :
database inspired by psycholinguistic theories of humangemepn c i %r g?natlc khdtde

lexical memory. It has two important features. The first is Procedure 1: Defining Singi8enseTerms.This procedure
exploits the existence of terms with only one sense in
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WordNet, called monosenous terms, and tags themdecisionanddecision in There are no occurrences of the
automatically with that sense. For example, the compoundfirst pair but four occurrences of the second, more than the
noun personal carehas one sense defined in WordNet and set threshold 3, and in all these occurrences the sense of
is tagged with thiasense #1. decisionis sense #2lie act of making up your mind about

Procedures 2&3: Defining Synonyms and Hypernyms, SOmething hence this sense is tagged.

Procedure 2 finds query terms that are semantically23. Query Expansion

connected to alreaelfisambiguated terms (i.e. terms with a C a r eserdce discovery algorithm then uses ontological
tagged sense) and for which the connection distance is 0 a#formation from WordNet to extract semantically related
computed using WordNétierarchies. A semantic distance terms for query terms with the gdered senses. The
of 0 between two terms defines that both belong to thealgorithm uses 3 expansion methods:

same synset, therefore the new term is tagged with ther gynset expansiorierms are replaced by their synsets,
same meaning as the connected term. For example consider ., example the termact is replaced with its synset for
the termsdisability andimpairment The noundisability is sense #2dct, behave, do

a monosemous word disambiguated with Procedure 1. One ) )
of the senses of the noumpairment sense #3 tie ' Hypermym expansionterms are augmented by their
condition of being unable to perform as a consequence of WordNetdirect hypernyms, for example the hypernym
physical or mental unfitnegsappears in the same synset of insecurityis anxiety

with disability #1, so the procedure tagapairmentwith f Gloss words expansioterms are augmented with the
sense #3. Procedure 3, defining hypernyms, works in a terms in their glosses, for example the sewde
similar way. It finds query terms semantically connected to  definition of the terminsecurity is the anxiety you
already disambiguated terms but for which the connection  experience when you feel vulnkl@ and insecure
distance is the maximum 1 as computed gisifordNet Hence anxiety vulnerableandinsecureare extracted.
hierarchies. Expansion is intended to provide semanticadliated terms

Procedure 4: Frequeneﬁased SensesThis procedure that can be used to map both the attributional and relational
assigns the most frequent sense to a term irrespective of itgredicates in the challenging behavior query and each case
context [Wilks & Stevenson 1996]. This heuristic has been Of good care practice in the repository, thereby retrieving
used to baseline supervised word sense disambiguatiofiteral similarities for caséased reasoning [Gentner 1983].
systems[McCarthy et al. 2004]. Its high performance is 24. Query Matching

due to the skewed frequency distribution of word senses.The expanded query is transformed into a XQubat is
WordNet has a 200,060ord sample of hanthgged fired at the problem description of case studies in the
senses through the SemCor project [Miller 1993]. repository. Once an initial set of case studies has been
However, infrequent words can lead to sense bias.retrieved, a traditional vect@pace [Salton et al. 1975]
Therefore our solution is to constrain the use of this model informatiorretrieval step, enhanced with WordNet,
procedure to terms that achieve both a threshold on thds applied to refie and extract the most similar case studies
frequency of the predominant sense, and a threshold on thébom the set. In the traditional vectspace model,
ratio between the first sense and the next. If both aredocuments and queries are represented -dsn&nsional
satisfied, the term is taggedtlvisense #1 from WordNet. vectors, where T is the total number of distinct words in the
Consider the nouiocation The term has 3 senses and all document collection after pigrocessingEach term in the
senses have appeared in the semantically tagged corporgector is assigned a weight that reflects the importance of a
The first sense has 992 semantic tags, the second and thindord in the document. This value is proportional to the
senses have both 2 tags. As this scenario satisfies th&equency a word appears in a document and inversely
condition described earlier, sense #&lppint or extent in  proportional to number of documents in which this word
spac@ is selected. appears. Mahing scores of original terms are assigned

Procedure 5: Contexbased Sense$he SemCor bigrams twice the weight as matching scores of expanded terms

method forms two pairs, one with the previous word, the (Synonyms, hypernyms, gloss terms). A higher overall

other with the next word, and searches for these pairs inSCore indicates a clqser literal similarity between the source

SemCorcorpus [Miller 1993]. If in all of the occurrences of and target specifications.

these pairs, the given word has the same sense, and th5. A First Evaluat ion of Carer

number of occurrences is bigger than a preferred threshold|f Carer will be able to support care staff to solve

then we assign that sense to the word. For examplechallenging behavior problems creatively it will need two

consider the termdecision that ha a query context key capabilities. The first is to retrieve cases perceived as

personal decision in The pairs formed areersonal relevant by experienced care staff. The second is to support
care stdf during creative thinking to understand each
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retrieved case, map it the current situation, then transferexample the focus on creative problem solving about single
good practices to the current situation. To evaluate whetheresidents can help maintain a sense of identity important to
Carer retrieves relevant cases for challenging behavior good dementia care [Help the Aged 2007]. We are
queries generated by care stafé investigated its recall currently extendingarer with capabilities to retrieve good
the retrieval of all relevant casésand precisioni only practices from domains analogical to dementia care by
relevant cases. One experienced member of care staff fronextending it with the AnTiQue dcovery service [Zachos &
the pilot care home specified 4 prototypical challenging Maiden 2008]. To exploit these new capabilities we are
behavior descriptions that were entered in the app topopulating the repository with managing challenging cases
retrieve the bediit three cases from a repository of 20 from other domains ilMIRROR such as stroke care, as
cases of good practice populated from SCIE. To evaluatewell as domains external to it such as policing and social
the results two people experienced in dementia carecare We are also developing new creative processes,
independently judged how well each case in the repositorytechniques, training and software apps that, together,
could be applied to each of the challenging behavior  support dementia care staff in observed work practices, to
queries. Results indicated tHaarer was able to retrieve on  overcome the barriers to uptake identified in the app
average 81% of relevant cases (recall), and on average 58% @fvaluation. Process changes will beg&ted initially at the
only relevant cases (precision). They indicate @eier was nurses in residential homes who set the tone for the care
capable of discovering cases of good practice pleaple work, to influence how other care staff then undertake
experienced in dementia caidentified as relevant to the creative work [Arbesman & Puccio 2001].

prototypical challenging behavior queries 27 ACKNOWLEDGMENTS

To evaluate whether retrieved cases of good care practices. The research reported in this paper is supported by
can support creative thinking weadeCarer available to the EUfundedMIRROR integrated project 257617, 2010

care staff during a onreeek trial at the pilot care home. 14.

Although staff reported enthusiasm during demonstrationsog.

and practice sessions with the app before care shifts started,.
there was little direct use of app during the weeknly a

small number of queries were made. Feedback suggests
that such a major change to care practices cannot be madg
using a software app alone. Instead processes, reward
mechanisms and training all need to be adapted for such

casebased creative problesolving to be effective.

26. CONCLUSIONS AND FUTURE WORK 3.
The research reported in this paper revealed opportunities
for more systematic creative problem solving in the care of
people with dementia. It demonstrated the effectiveness of4.
creativity techniques that respect the specific constraints
imposed by residdial care homes to exploit these
opportunities. It then prototyped one software app to 5.
improve the management of challenging behavior based on
the success use of tloéher worldscreativity technique by
care staff. TheCarer mobile app supports cabased 6.
reasoning with natural language descriptions of good
practice in dementia care by parsing these descriptions,
disambiguating term senses, expanding queries using other.
terms with similar meanings, and query matching based on
attributional and relational pdicates using a vectspace
model. An initial evaluation revealed th@arer can both
retrieve previous cases of good care practice that8.
experienced practitioners deem relevant, although wider
process and training changes need to be made if the app is
to be used effectively.

We believe that we have laid valuable foundations for more
systematic support for creative problem solving in the care
for people with dementia. There are clear benefits, for
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Abstract This paper reports ongoing research and development desk PC machines, and enable staff to record care notes about
in the EU-funded MIRROR project to support and enhance residents, document shift handovers and learn new care
reflective learning and creative problem solving during the care  practices. Normally staff undertake these tasks during quiet
of older people with dementia. The research has designed and periodsand/or the end of their shifts, and complete the resident
implemented apps on mobile devices that support more direct entries based on prompts from their hawitten notes. Such a
capture of care information in situ and support creative thinking process have some clear limitations. The papsed notes are
about care in difficult situations from existing cases of good care ften incomplete and do not provide sufficient alemoires
practice. These devices and apps are currently being trialed in - 1 complee a full record of resident observations and
one care home to explore their feasibility. reflections about symptoms, diagnoses and possible
improvements to the care of an individual resident. At the end
of shifts care staff are under time pressure and often unable to
spend as much time as they woliks& entering the record, and
a. MOBILE TECHNOLOGIES TOIMPROVE THESUPPORT FOR  the limited number of desktop PCs available often creates
DEMENTIA CARE bottlenecks, resulting in the care staff needing to queue to enter

Recent advances in portable computing technologies mer;[ltr]lelr records.

that mobile digital devices are becoming increasing available In MIRROR we conjecture that mobile devices can be
for use in healthcare settings such as the care for people waldapted to support the same tabk$ in situ during resident
dementia. Both existing and bespoke software apps that run oare shifts, thereby reducing the distance between the care tasks
devices suchas smart phones and tablets offer newand the documentation of these tasks. These mobile devices
opportunities for care staff to improve their care practices. Tean also increase the bandwidth of communication between
exploit these opportunities the HuhdedMIRROR integrated  care staff by enabling them to communicateectly more
project [1] is exploring how mobile technologies can supporeffectively during a shift and gain access to shared good care
care staff responsible for pdepwith dementia in residential practices. In particular we have designed prototype mobile apps
care homes. to encourage two specific improvements to the care process: (i)
ore reflective observations about residents by dafe and;
i) more contextualized support for care staff to aid them with
the diagnosis and response to difficult situations. Each is
¥escribed in turn.

Keywordsdementia care, recording care informatiomnmobile
apps, reflective learning, cadegased reasoning, creative thinking

Studies of current work practices in several UK residenti
care homes undertaken by thBRROR project revealed new
opportunities that mobile devices can offer when carried b
members of care staff during a shifhere was limited use of
information technologies. During a shift care staff recordeda. More reflective observations about residents by care staff
observations and other types of notes about residents on simple ; has long been a requirement for camffso record the

paperbased documents that acted as -amnoire for 506 they have delivered to an individual and the health status

documenting the observations and notes later. Mosent  of that person at any point in time. When significant events
applications for recording information about residents run on
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occur this is a relatively obvious and straightforward activity.information quickly, delivered in situ to the care to be given,
The member of care staff must ensure that tferimation is  and available around the clock.

comprehensive and describes fully both what has occurred as S : d i i F |
well as the actions and tests undertaken as a result. In contrast, >oN'c €MErging good praclices are - For example
when considering the care of an individual with long term an € Social Care Institute for Excellence report prototypical
chronic conditions who is relatively stable, therarisncreased ©X@mMPples of good care practice in the form of case studies
risk that care staff describe the current status of a resident as fgnPosed of the p_roblehm S|tua|t|on i”col_mte_fed and thﬁ
change for a particular aspect of the condition or care provide§PServed good practice that resolved the situation [2]. Eac
because it can be difficult to identify a very gradual change i§2€ StudY is des_crlbled in 2600 words. S'm”%r styles of case
the individual 6s c oovetliatldngem Sthﬁ +4 a\ﬂﬁ% n 8t@e{:_aorrces, albeit sometimes in
period. However it is vital to identify that gradual change in'®"'9€" form. In Rwe conjecture that these short case

order to take effective action and amend the care provided. Studies can provide a structure and format with which to
capture then shantextualized good practices to care staff in

One current solution to achieve more effective recording aéitu. Each example of good practice can be documented by a
conditions and care is the framework captured in the agronyspecialist or senior staff member in natural language on one
CART- recording that must beomplete,accurate,relevant  page of A4 using simple Word templates, thereby requiring no
and timely. Staff are encouraged to use this acronym as mew technologies and only 045 minutes to record.
memory jogger to improve the quality of records of carefFurthermore a member of care staff in situ during a care shift
leading to replacement of statements sucth@sndividual ate can browse and read each case study relatively quickly on a
well by accurate statements of what was eaten at which mealobile device, and reach a conclusion about the suitability of
and with or without assistance. However the effectiveness dhe case study to the current problem sitmatwithin 1-2
CARTrelies on successful training and reinforcement to ensunminutes. Moreover, in time, it is hoped that the explicit
that care staff record information with all four qualities. donation of good practices by care staff will both establish a
Furthermore thecurrent acronym does not directly supportwider community of practice in which to learn about care
reflection about current successful and less successful care mactices and reward the staff who donate through explicit
that good practices can be learned and poor practices avoideecogiition in these communities.

Another current solution is to ask care staff to role play the
investigator of a compilat about the care of a resident based . . . ;
on their own records. This reflection leads them to appreciates!ViCes 10 run on mobile devices that will allow care staff to
the paucity of information available from an incomplete record., escribe a problematic situation that they are encountering in

However, this reflective practice has its limitations, and canndtatural language, retrieve similar case studietematically in
be applied to supportlaf the care staff on a regular basis. a matter of seconds, read then browse the case studies to select

one or more appropriate to the situation, then implement good
Therefore, INMIRROR, we are pursuing a different but practice based on the recommendations provided. To be able to
complementary strategy based on the use of mobile devicegliver these apps and services we are explostipdisticated
running apps that enable care staff to record information aboungtural language parsing and matching technologies developed
care in situ at the time that it is geated, thereby ensuring that originally for software design but wedlited to this challenge.
the information is relevant, accurate and complete. In additioihese apps and services are reported in section Il of this paper.
the apps support more reflective learning about the care that is Th ind f thi ts the devi d
given by encouraging the care staff to reflect on and record the € remainder of this paper reports the deviepps an

riormaton using a diferen sre desiged to encourage S SOVETRS 10 SICOURe tare el o ofer Tore
reflection. The devices and apps are described in section Il o . o ACopt g
this paper. Care practices from shared repositories, then outlines some

initial feedback about the feasibility of these devices and apps
b. More contextualized support for care staff to aid them within one UK care home.
the diagnosis and response to difficult situations

Most adult social care services in Engleare delivered by
28,000 different services and 1.6 million staff regulated by the ] )
Care Quality Commission. The wide diversity of these staff In MIRROR we support more reflective observations by
and services makes it difficult to share information abougare staff through the use of midntnggingi in essence each
problematic situations encountered only infrequemthd/or ~member of care staff miciologs each observation reattime
disseminate good practices known to resolve these problematiging Twitter. Twitter restricts each blog to a maximum length
situations. More senior staff and staff working in specializedf 144 characters, thereby requiring the person who is blogging
services are known to have strategies to resolve thede reflect on the content and structure of each blog to ensure
problematic situations, but this knowledge is not accessible that it is complete and coherent, rather than peowadless
lessexperienced care staff in a timely and effective mannestructured monologue. It is this length restriction that we
When faced with a difficult situation staff will need advice andexploit in MIRROR to encourage care staff to reflect about the

care being given. We then exploit other features of the micro

Therefore, iINMIRROR, we are delivering new apps and

b. MOBILE TECHNOLOGIES FORMORE REFLECTIVE
OBSERVATIONS ABOUTCARE STAFF
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The use of Twitter to document reflective observations (on thédeft side)

blogging app to share care staff observations intiea to
and access to previous reflections (on the flgdnid side)

other staff using the same system to provide an overview of the
care being given during a shift and redirect resources as
needed. The following sections describe our use of micro
blogging in more detail.

b. Capturing Spoken Observations

The effective documentation of reflective observations via a

. _ keyboard assumes that care staff have both the time and skill to
a. The Structure of a Reflective Observation type their observations. However, our studies of current work

Each merber of care staff is guided to write an observationpractices revealed that this will not always be the case. During
in three parts: (i) the room number of the resident as his or hebsrved busy periods there was little time to write
unique identifier; (ii) the observation made, and; (iii) his or herobservations, let alone type them. Furthermore care staff cover
own reflection, encouraged by the promiptwhat does this the full age range and there was concern that older care staff
mean?This pompt was chosen based on discussions with caress familiar with digital technologies would not want or be
staff to encourage reflection in language familiar to most careble to type obseations. Therefore we implemented speech
staff. One example reflection in this format 23d: washed, recognition software on the mobile devices to accept spoken
brushed hair and provided breakfast but did not eat muchobservations from care staff then generate text versions of each
Need to look again at wether diet is right?Another is: 4: observation that the staff can review and tweet with minimum
disruptive to other residents during lunch, and verbally abuseeffort. We installed theDragon Speakapp on each device
staff. Need to talk to family about background issGese staff because of its reliability and interoperabilitya care staff
are prompted to use this reflection structure by a visual promphember can tweet a text version of a spoken observation with
attached to each mobilewce. just two clicksi one to end the recording, the second to tweet

Care staff enter these observations directly in situ using th(re1 € parsed text, assuming that it isreot.

mobile device and Twitter app shown on the-tefhd side of
Figure 1. INMIRROR the app is implemented on an Apple

iPod Touch locked to provide only the capabilities needed byicfionaries however these dictionaries lack terms specific to

care stf during a shift. The iPod Touch was chosen 1o b&ha care for dementia. These terms include real names such as

portable by care staff during a shift: it is only 4.4 inches tally,e ames of hospitals, locatioasd ailments, and acronyms
2.3 inches wide, 0.28 inches wide and weighs only 100 9ramsommonly used Ph””g bservations. Therefare we trained th

The observation is entered Hiikilfexto aud tede refl Rdtnds. Likéwikd theSpeec

c. Training the Observation Collection Apps
Twitter supports predictive text based on binilt

shown in Figurel. Unlike regular tweets that can be followed

by members of the public, each observation is posted to
locked account that can only be accessed by the other devi
being used by care staff and the shift supervisor. Each twe
can also be encrypted toseme complete resident anonymity.
Unlike the current process with paper notes, each observation is ¢,
shared in realime as shown on the rightand side of Figure 1,
thereby increasing communication between the care staff in th

residential home and direatjrsupport to residents quickly.

Mrs B was verbally abusive
to other residents at
breakfast perhaps this has
something to do with her
roommate

= N

email copy Facebook

Twitter

settings

[iPod = 21:33 =)

brother and ask about nephew's
blrthday

Mr Hober‘lson was awake again at 4
AM this morning | wonder if that has
someth\ng to do with his past

Mrs B was verbal\y abusive to other
residents at breakfast perhaps this
has something to do with her
rcommate

u Mr Smith is walchlng too much

football is ignoring the other guests
and his friends

Mrs mlgglns dld not get out of bed.
Might need to investigate her diet

)

recognition lacked real hames and acronyms, as well as the
0 1Bcal pronunciations in the trial residemt@re homes, so the
ech recognition software will be trained through careful use
mobile devices by the same care staff over a period of time.

MORECONTEXTUALIZED SUPPORT FORCARE STAFF

In MIRROR we also support contextualized support for
SGre staff through a bespoke app caflztter also running on
the same iPod touch deviceSarer enables care staff with
these devices to retrieve and browse similar cases of good care
practice to the one encoenéd, then use information about the
cases to think creatively about the current situation. The app
has three components: (i) a repository of cases of good care
practice; (ii) the case study discovery engine (i) an app to
generate queries and explore ddatk case studie€ach is
described in turn.

Repository of Cases of Good Care Practice

The repository contains structured descriptions of case
studies in an XML data structure based on the structure of case
studies reported by the Social Care InstifoteExcellence [2].
Each has two main elements, both expressed in natural
languagei the problem encountered and solution applied.
Each also up to five different facet values describing:h@) t
type of observed resident behavior; (ii) the type of treatme
applied; (iii) the date and time of the case study; (iv) the type
of ailment or disease involved, and; (v) the triggering event.
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The repository is implemented using eXist, an open sourcenked list of matched case studies in mretevant to les
native XML database featuring ind&ased XQuery relevant order.
processing. Theiscovery engine queries it using XQuery, a

: . The Interactive Carer A
query language designed for processing XML data and data PP
whose structure is similar to XML. The Carer app that care staff use to generate problem

Carerds Discovery Al %Lberljeﬁ qng brpwse retrieved case studies was developed using

. . . _ SP.NET and the open source iWebKit framework for the
The algorithm discovers and retrieves descriptions of casg D

studies from problem queriegpressed in natural language bya

a member of care stafueries expressed in natural language

although easy to write, can be ambiguous and incomplete,

the algorithm has two important capabilities described

length in [3]: ; oo

3. Query expansioii the addion of terms in the query that 2&%;?5;22?{2?33/ generates a query that it fires at the case
have the same or similar meaning to existing query terms, '
to make the query more complete; I

od touch [5]. A useenters a naturdhnguage description of
problem situation using the text box shown on the left hand
side of Figure 3, then refine it by selecting one ofdbsgerved
Rhavior values such &esident is violerghown on the right.
hen the user presses tRetrieve simér casesbutton the

i . . . e WIND GR 3G 10:18 ml ,,,,, WIND GR 3G 10:19 ==
4. Term disambiguatioii selecting the meaning, or sense of T ——— " |ther fesidents at Dreakast. ,

each term in the query to enable query expansion, thus

making the query unanduous.
For example the queriirs. X acted aggressively towards Enter the current situation | <select observed behaviour>
other residents at breakfast. Suspect underlying insecurities to || (s x acted aggressively towards
new peopleis incomplete because it does not define the || |other residents at breakfast | | |
aggressive behaviasbserved, and it is ambiguous because it |GerarTEETLL
does not define what the meaningunfderlying insecurities
There are several possible meaningmsécurity for example
the state of being subject to danger or injugy the anxiety
you experience when you feailnerable and insecufe To EEEHEHBE
make this query more complete expansion techniques are =
applied to generate more complete case queries, and !EEEENN =
disambiguation techniques from information retrieval are [&& @“ return
applied to generate unambiguous queries.

The algorithm ks the four key components, and the

WordNeton-line lexicon [4] fulfils an important role for three Figure 3 shows how the three most relevant retrieved case

tokenized and pauf-speech tagged and modified to '”ClUdepresented when selected.

each ter mbs mo.g. actedolact gndresaléntsr o ot

Query Results What best describes this situation

Retrieve similar cases ‘

Resident is unwell

Resident is violent

Resident is lethargic

Describing a problem situation with tkk&rerapp

to residen). In the second the algorithm applies procedures to [sawinD GR 36 20 =
disambiguate each term by defining its correct sense and Carer App__ e
tagging it with that sense by iteratively using context Query Results | About
knowledge from other terms in the query (e.g. defining a

residentto be asomeone who ligeat a particular place for a _The following past experiences might be helpful _
prolonged periodrather thana who lives in a hospital and Loss of resident independence >
cares for hospitalized patients under the supervision of the - -

medical staff of the hospijaln the third the algorithm expands Non-compliance with home schedule i’
each term with other terms that havaitar meaning according N‘:::':““ = 12 = >

to the tagged sense, to increase the likelihood of a match witf | = stage dementia and violent outbursts

case stuc_jy (e.g. the teraggres_siveis synonymous with the || sitation encountered

term hostile which is also then included in the query). In the | miss Green, a resident experiencing late stage dementia,

i frequently lashes out at staff (and even relatives) who are

fOUFth the a|gOf|thm r_‘natches a” expandetd asen_seagged j supporting her to get washed/eat/drink. There is a risk both to

query terms to a similar set of terms that describe each cg| ie staff and to the resident herssif. Every attempt has been

study in the case study repository. Query matching is in 2 stef made lo find ;fpf:g;ih\g:sffotnz Stop s behaviour: staffhave

(I) XQuery tethearChmg fun_Ctlan to dlSCOV?r an Imtlal set Of' behaviour continues. Exfernal support and advice I;as also

case study problem descriptions that satisfybal search bfeen sought- Tr:je behaviour appears not 1tohbe an expression
H . (i ] H : of anger directed at any specific aspect of the environment or

constraints; (i) trad|t_|onal vectespace modg—:-l information ||y being undertaken,

retrieval, enhanced witkivordNef to further refine and assess | | observed Behaviour

the quality of the candidate case study 3éte output is a
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u._. WIND GR 3G 10:22 =

Resolution applied

Ultimately, in discussion with relatives and outside agencies, it
has been agreed that the resident lacked capacity to make
decisions, and that, subject to ongoing assessment and
exploration of alternative strategies for supporting the
resident, a gentle holding down of the arm while the resident
is assisted with daily activities was acceptable. Good
praticestudy found evidence of staff demonstrating high levels
of competence in their ability to reduce aggression, anxiety
and distress among residents which, in themselves, had the
effect of minimising the need for restraint. Their negotiating,
listening and general communication skills were notable.
Managers demonstrated how they actively identified members
of staff who had personal qualities that the resident responded

Retrieved case studies as presented to a user Bateeapp

d. CURRENT ANDFUTURE RESEARCHACTIVITIES

We are currently conducting feasibility trials with the
reflective observation andontextualized support apps at one
UK residential care home. Care staff at the care home will be
given iPod touch devices to use during their shifts to record
their observations and access a first version of the repository
containing 20 case studies takfeom public sources. Early
results indicate that care staff can perceive the potential
benefits of the devices, and we are exploring whether these
devices can be used effectively in a care home environment.
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