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Executive Summary

Deliverable 1.3 presents user requirements identified in MIRROR, collaboratively developed
and negotiated by the scientific and test-bed partners. It is the main outcome of T1.3 and
presents the work conducted within the project to achieve Objective 1.3.

The user requirements are presented in the form of storyboards. Storyboards are defined for
each test-bed and describe situations that are relevant from a user perspective as well as
innovative from a technological perspective.

Storyboards have been chosen as a requirement representation form, first because of their
capability for promoting cooperation and creativity during the requirement elicitation phase
and second because they can serve as a resource for development ( e . g . by
d o ¢ u meinthesrémhgining time of the project without imposing unnecessary constraints.

Storyboards have been developed through a structured process that has progressively
moved from unstructured user needs and technical ideas to a series of relevant storyboards.
The process has combined multiple steps to promote creativity, at the same time making
sure that for all the test-beds the important needs are identified, also taking into account the
research objectives identified in MIRROR. This has been achieved through different
brainstorming sessions, creativity workshops, computer-supported idea generation activities,
and template-based refinement of storyboards. These activities have involved in various
ways all the partners and have been truly cooperative, though the ownership of the
storyboards has been kept all the time with the test-beds to assure relevance. The adoption
of a highly iterative and cooperative process has ensured that the refinement of the
storyboards was done taking into account the progress in the different strands of activities in
the project: the refinement of theoretical concepts through extensive analysis of the
theoretical background; the improved understanding of user needs gained through the user
studies; the improved understanding of the space of possibilities offered by technology
through design studies and analysis of the state of the art.

As a result, the storyboards represent a short-list of requirements because they have been
distilled from many intermediate ideas and designed by test-beds and technical partners
together for representing relevant occurrences of reflection supported by MIRROR Apps (to-
be situations). Storyboards contain user requirements, in terms of services to final users,
system requirements (availability, recoverability, etc.), and stumbling blocks, i.e. specific
conditions that might cause problems for adoption. When necessary, these requirements
have been and will be detailed further within the individual WPs, also using if needed other
formats, e.g. UML (Unified Modelling Language) diagrams, leading to the implementation of
specific applications.

The identified storyboards capture a multi-faceted set of situations, illustrating how reflection
can be fostered through different MIRROR Apps. The identified applications describe how
different aspects of reflective learning can be supported. The storyboards show how
MI RROR Apps are used to collect different
reflection on their own experience. MIRROR Apps help learners reflect on experiences by
use of various representations and features for exploring them, e.g. by supporting
chronological walkthroughs of actions performed in real life or within a serious game,
searches for relevant problem-solution patterns from a knowledge repository, or the adding
of tags and annotations to text or video clips. MIRROR Apps help learners use their
experience to construct new knowledge, individually or collaboratively, for their own use and
to share with others. In some cases, storyboards address reflection at a specific level, while
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in other cases they illustrate the complex interweaving of individual, collaborative, and
organizational learning. MIRROR Apps help employees relate their experiences to time,
space, work processes and objectives, e.g. related to performance assessment. MIRROR
Apps also help management in the organizations get relevant data about work processes
based on the experience, performance and input of employees, as a basis for making
decisions about changes to the work processes. Overall, it is the individual and collaborative
levels of learning that are the main focus in the storyboards.

With respect to specific technologies in the proposed solutions, handheld devices are often
used to facilitate mobility in work and learning. In some cases adaptation to existing practices
means other technologies fit better, such as digital pens when the existing information
infrastructure is largely paper based, or large screens or surfaces to support sharing and
collaborative knowledge construction.

In sum, the MIRROR storyboards capture commonalities across test-beds (e.g. with respect
to particular reflection challenges and suitable technologies, see Chapter 4) as well as
specific needs, fully exploiting the diversity of MIRROR test-beds to shed light on computer
supported reflective learning and its challenges.

The MIRROR storyboards will be further used:

- In WPL1 to refine the model of computer supported reflection and to inform the evaluation
methodology

- As input for defining the MIRROR Apps to develop during Year 2 in WP 3-8. Each of
these WPs will agree with test-beds on the Apps they develop. In case of conflicts,
project management (WP 12) will moderate the agreement process.

- In WP3-8 as input for refining the design and development process, including the
identification of system requirements for the MIRROR Apps. In the individual WPs
storyboards might evolve to address specific concerns more in detail, but the ones
presented in this deliverable constitute a common ground for the project to build on.

- In WP10 to start the planning of the demonstration of MIRROR solutions, and to inform
the evaluation which will later provide input to the continued development of the MIRROR
requirements

The storyboards in this deliverable describe a rich set of MIRROR Apps that largely cover the
design space of MIRROR. As such, they can be used to start development. In addition, we
expect them to represent an important working tool for the remaining time of the project.
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1 Introduction

This deliverable reports on the work done in MIRROR to meet Objective 1.3:

To identify requirements for MIRROR Apps considering both technological innovation and
user needs and aspirations.

The work has been conducted in Task 1.3, described in the MIRROR Description of Work
(DoW) as following:

The results from the user studies will be summarized into scenarios and personas that will be
made available within the consortium. Collaboration around these artifacts will be promoted
to generate new ideas. In order to creatively design with users the TO_BE situation, the task
will also adopt different methods to help users envisioning new scenarios enabled by
MIRROR Apps. Stable requirements and design ideas will be applied to generate a series of
MIRROR storyboards and more formal use case specifications that describe and
communicate new MIRROR behaviours, features and qualities to designers and other project
stakeholders. These use case specifications of future system behaviour will be compared
with descriptions of current reflective learning activities in test-bed partners to explore the
potential impact of MIRROR.

This deliverable summarizes the results of the work and the process that have been defined
to meet Objective 1.3, considering risks and strengths associated with the project context.

Requirement elicitation in MIRROR draws on a set of very different cases provided by a set
of application and test-bed partners. This represents a unique opportunity to understand
reflective learning and its support under very varied conditions. However, it also represents a
challenge. On one side, through different test-beds we have rich resources for creating
insight on needs for reflective learning solutions in real-life workplaces. This helps us
produce knowledge about case-specific needs while also identifying more general needs or
patterns that can help us see where solutions to support reflective learning apply across and
beyond the specific cases. Technical partners with different research foci ensure that we
cover a range of perspectives on workplace reflection and solutions to aid this reflection. On
the other side, given the diversity of test-beds, scientific perspectives and technological
solutions there is a risk of divergence. Therefore, the core standpoint of the requirement
process has been to consider test-bed partners and technical partners as equal
stakeholders, letting requirements emerge from their collaboration.

In order to promote creativity and collaboration across partners with different backgrounds
the requirement process has been carefully designed.

First, the identification of requirements has been approached by representing user
requirements in a set of storyboards originating in collaboration between test-bed partners
and technical partners. Storyboards outline stories in the test-beds in which MIRROR Apps
are used to achieve reflective learning on an individual, team and/or organizational level.
Specific requirements and assumptions are provided for the parts of the stories where
MIRROR Apps are used. With the MIRROR storyboards we are not seeking to produce a
single, consistent requirements specification, but rather to give voice to multiple
perspectives, identifying test-bed specific as well as overlapping requirements. This rich
representation, capturing synergies and sometimes idiosyncrasies among test-beds and
technical possibilities, allows the creation of a solid foundation for the theoretical and
technical work to be performed in MIRROR.
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Second, the requirement process has been designed to be highly iterative and cooperative,
including phases of divergent thinking and of harmonization of perspectives. The creation of
the storyboards started with creativity workshops in autumn 2010 and proceeded iteratively
with more structured refinement of the requirements throughout MIRRROR year 1. Test-bed
ownership of the storyboards ensures grounding in real-life needs and a development of
requirements that does not become overly technology driven. At the same time, the
knowledge and interests of the technical partners in specific technologies is essential to the
generation of creative solutions to support reflection in the test-beds, so they have been
involved from the start in the iterative development of the requirements®.

Finally, in order to ensure the consistency among the work done in relation to the individual
test-beds, it is important to ground the requirements process in a shared understanding of
reflective learning. Therefore, the requirement process has been aligned from the beginning
with the theoretical and conceptual effort that has taken place in MIRROR in the first year
(see White Paper included as Appendix B). Basic to the MIRROR understanding of reflective
learning is that the reflective process entails re-evaluating experience and leads to an
outcome (Boud 1985). MIRROR is addressing learning on different levels: the individual, the
collaborative and the organizational. It is thus essential that the MIRROR requirements
actively relate to how these three levels of learning are supported. Data gathered by tools
have a potential to support reflective learning, as outlined e.g. in the DoW and the model
presented (Krogstie 2009). Tools can play a role in supporting reflective learning in different
ways, e.g. by gathering and presenting data that can help a learner make sense of their work
experience. To assure theoretical alignment, reflection sessions have served as a unit of
analysis in the identification and representation of user requirements. Also, a theoretically
informed template (see Appendices B and C) was provided to structure the storyboards,
rather than a purely textual description.

The deliverable is organized as follows: Chapter 2 presents the MIRROR requirements
process with its steps and outcomes. Chapter 3 presents a summary of the MIRROR
storyboards, linking them to the user and design studies by outlining how the storyboards
address needs identified in these studies. Chapter 4 takes an overview perspective of the
storyboards across the test-beds, outlining implications for design and research in MIRROR.
Chapter 5 provides a summary and conclusions.

Whereas the main part of the deliverable is organized to be self-contained and to provide the
core information about the requirement elicitation process and the results, more detailed
information is available in the appendices. In particular, Appendix A contains the MIRROR
storyboards in their full versions, converted from their original Power-Point format. Appendix
B contains the theory White Paper which has also been integrated in the deliverables D(3-
8).1. Appendix C is the template and instructions used in the project for collecting
requirements by aid of storyboards. Appendix D contains a set of tables summarizing
information about the reflection in the storyboards, and Appendix E contains a set of tables
outlining various roles of tools in the storyboards. Appendix F presents findings from the
design studies (drawn from D(3-7).1) relevant to the MIRROR requirements. Appendix G
shows the test-bed posters from the 1 MIRROR review.

! Whereas BT are not participants in Task 1.3 according to the DoW, they have taken part in the
development of storyboards and accordingly are contributors to this deliverable.
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2 The MIRROR requirements process

In this chapter we outline the MIRROR requirements process.

We start by providing a short rationale for our main approach, in particular the use of
storyboards as a core artifact in the requirements process. We next give an overview of the
steps in the requirements process, and then address the connection between the user
studies and requirements processes. Finally we present the main outcomes of the
requirements process.

2.1 The MIRROR requirements approach

In a development project, the collection of requirements, i.e. requirements engineering, is a
collaborative and creative process of constructing requirements, based primarily on the
needs and domain knowledge of the users, but also on the potential that lies in various
technologies and the capabilities of users and developers to see how the technologies can
be creatively applied in the domain. Core activities in a process of requirements engineering
are eliciting requirements, modelling and analysing requirements, communicating
requirements, agreeing requirements, and evolving requirements (Nuseibeh and Easterbrook
2000). User requirements describe functional and non-functional requirements fso that they
are understandable by system users who donoét h
should only specify the external behaviour of the system and should avoid, as far as
possible, system design characteristics. [] The user requirements must be written using
natur al | anguage f or ms arnSbmmervile@00&). i nt ui ti ve di ag

To ensure the grounding of requirements in stakeholder needs, an acknowledged approach
is to acquire the requirements with the stakeholders. This implies a focus on requirements
based on linguistic expressions rather than formal specification and validation (Sutcliffe and
Maiden 1993). The development of scenarios is acknowledged to be an effective element in
the process of eliciting and expressing requirements. Scenarios are used both in business
systems analysis and requirements engineering, and the most common form is examples or
stories based on real world experience (Sutcliffe 2003). Walk-throughs of text-scenarios help
people recognize what it is that a solution needs to handle (Zachos, Maiden and Tosar
2005).

To facilitate the development of scenarios or stories, it is useful to develop a set of personas.

A persona is fAan ar chetpypee enft i amgf iac tsipercdlf i s grmr o
(Miller and Williams 2006). A persona has a hypothetical name and various characteristics

allowing for a psychological identification which helps bringing about relevant aspects of a
scenari o, e.dg.MafiWhatdownwlw? 0

With reference to the above research, and considering the nature of MIRROR and the stage
of the project in which requirements are identified, a scenario-related representation for
requirements was chosen in MIRROR. In MIRROR, requirements are formulated as stories
from the workplace outlining where there is a need for learning and how it can be met by aid
of a MIRROR solution. The development and refinement of such stories supports creativity
and test-bed ownership to the requirements and helps the project avoid freezing the initial
understanding of user needs into a long set of requirements quickly becoming obsolete.
Furthermore, describing needs and solutions like this is a way of providing a connection and
transition between the as-is-situation and the to-be situation, the stories allowing for
(although not necessitating) an initial part outlining the as-is and following steps outlining the
solution in the form of a to-be scenario. Yet another advantage of the storyboard
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representation is that it can provide valuable insights on challenges and solutions even if it is
not fully detailed, which might happen in the case of limited resources or late-breaking ideas.

To draw the full benefits of this approach in MIRROR, storyboards have been applied as a
core representation of user requirements, and structuring of the requirements has been done
through direct refinement of the storyboards and their frames (see Section 2.4) rather than by
applying use case descriptions and associated diagrams (e.g. as outlined in UML, the Unified
Modeling Language (Rumbaugh et al. 1999)).

In sum, the primary roles of the storyboards in MIRROR are to describe, organize, and
prioritize requirements, and also providing a common ground between the partners and
thereby improve communication and agreement.

2.2 The main steps in the requirements process

1 In October 2010, two creativity workshops were conducted with the aim of starting the
process of thinking more concretely of reflection needs and solutions in the test-beds.
Before the creativity workshops, CITY in collaboration with the test-bed partners
prepared context models for each application domain (see Figure 2). In the
workshops various creativity techniques were applied to help the participants
generate and select ideas combining needs and solutions. Selected ideas were
connected in stories and represented as storyboards. During the weeks after the
workshop, a virtual collaboration space, the Ideas room, was used to share ideas
from the workshops as well as collect new ideas from the partners. A set of weekly
tasks were provided to trigger the contributions.

1 In parallel, a set of reflection stories were generated. The need to generate these
stories emerged at the first MIRROR General Assembly in November 2010 to focus
theory-related discussions on the shared understanding of reflection. The work on the
stories centred on applying concepts related to the model by Boud et al. to our real
cases. The stories were a useful step on the way towards the design studies and the
more structured storyboards but were not developed into coherent products, and they
will not be presented in this deliverable.

1 The initial storyboards and reflection stories, together with user studies, informed the
design studies; studies in which MIRROR solutions were tried out in the test-beds
(approaches ranging from discussing ideas in focus groups to trying out working
prototypes with potential users; see the DX.1s for the full account of these studies).

1 In February 2011 a set of guidelines and a template (see Appendix C) were provided
to support the generation of a set of storyboards for each test-bed, with the objective
of developing a set of prioritized and structured requirements. A prioritization of
requirements was embedded into the process by requiring the selection of a set of
storyboards for each test-bed based on relevance for the test-bed and technical
innovation, resulting in a short-list of requirements for each test-bed.

1 The storyboards served as the basis for the development of a set of posters (see
Appendix G) and demos presented at the 1 MIRROR Review on 31 August and 1
September 2011.

1 The requirements will evolve during the project, based on the formative evaluation
(WP10).
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2.3 The integration of the User Studies and Requirements processes

In MIRROR, the User studies and Requirement collection processes have been conducted
as two separate but integrated tasks (T1.2 and T1.3). Figure 1 illustrates how they are
connected and feed into each other in MIRROR Year 1 and 2 (see the timeline at the bottom
of the diagram). The rectangles represent key activities. The small circles indicate project
deliverables presenting the results of these activities. A black arrow shows that there is
impact/input from one activity/deliverable to another.

Analysis of results

Offline + online
user studies

n

User studies Userstudy toolbox =)

.1,04.1,D5.1

6.1,07.1,D8.1

A 4

ﬂl Design studies

P

Requirements ‘:;:::i’:r:; Storyboard refinement
D1.3
Reflection |,
stories
—== MO = ———mm - Mg ===========-= M12 = ===~ M15 >

Figure 1: The integration of the Requirements and User studies processes in MIRROR

The diagram shows that the results of the creativity workshops (e.g. the storyboards and
other ideas emerging in the workshops) informed the design studies, the development of
reflection stories and the further refinement of the storyboards. The design studies were
conducted taking into account what had been learned in the user studies, in particular the on-
site studies. Results from the user and design studies were presented in the deliverables
D3.1, D4.1, D5.1, D6.1, D7.1 and D8.1 (from here on abbreviated to DX.1s). Both D1.2 (the
report on user studies) and D1.3 i this deliverable - are based on results from the DX.1s.
D1.2 additionally draws directly on user studies results whereas D1.3 gets its main input, the
refined storyboards, from the storyboard refinement activity.

What is not shown in the diagram in Figure 1 are two key mechanisms for achieving
integration. First, the same people have been involved. User studies and design studies
conducted in WP3-8 have been performed by researchers who have also contributed in the
first creation and later iterative refinement of the MIRROR storyboards. This is how early
discussions on needs and solutions described in the storyboards influenced the way the
design studies were planned and conducted, and how empirical findings from the design and
on-site user studies have fed into the process of finalizing the storyboards.

Second, there is a common theoretical basis: T1.2 and T1.3 have been grounded in the
theory discussions and conceptual alignment taking place in the project throughout Year 1,
as manifest in the theory White Paper (Appendix B) which was also integrated into the
deliverables DX.1.
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2.4 Template-based refinement

A first outcome of the requirements process was a set of context diagrams, one for each test
bed. Context diagrams outline systems on four levels, forming a hierarchy of subsystems.
The boundaries between the levels are defined in the following way. The inner ellipse forms
the boundary of the computer system, in this case the MIRROR tools. The surrounding level
is the system containing the actors/roles using the tools. The third level is formed by
actors/roles who will indirectly be influenced by the use of the tools. Finally, the fourth level
consists of actors/roles that provide constraints on the inner systems. In creating a diagram,
the relevant actors/roles are identified and placed on the right level, and information flows
between them are shown with arrows. The diagram for RNHA is shown in Figure 2.

Star Rating To«

Context Diagram RNHA

’ ety Self t
RNHA Local Peer
Groups
CQC Inspector ; —— - =

Care Home
Manager

Experiences

Staft fralnming

(C:are Q:a_litv Training Manager [‘"“"; nfo s, triggdrs, FC
ommission LR ;opthe Daily Care e
caq) | . otas Senior Care 7 Pla&ening
[ gt i 8 ( MIRROR \ Assistant Daily Updates System
Qualifieatrofis PagenfNistory on Resident
Wil Staff Tools pesigéences, triggnk, sagthees f
Skills For Car training
\ retords \\ -/ tory, ly Updatte
Training Mgmt e ric =

Assistant

t}ﬁvﬂv
|_ L+ oordinator

Experiences

S

Resident’s
Relatives Resident

Actors yet to be determined:

Please note: It is assumed that all Care Home Staff Auxilia
share informal Information with other Care Staff
members. This is not explicitly shown on the

model for simplicity. Volunteer Adm

Figure 2: Context diagram for the RNHA test-bed

Using the context diagrams as input, the creativity workshops produced one storyboard for
each of the test-beds, integrating the most promising ideas from the workshop in one story.
The storyboard for the NBN test-bed is shown in Figure 3. This storyboard provides a nice
example of how simple sketching effectively helps convey the story. Elements of this
storyboard have been kept as part of the structured NBN storyboards (Appendix A)
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Figure 3: NBN storyboard resulting from the creativity workshop

Though narratives like the one in Figure 3 are simple to use and understand for people with
different backgrounds, it quickly became clear that there was a need to define a more
structured format for the MIRROR user requirements in order to help to focus the process on
important aspects of reflective learning and providing the right level of details. Also, a more
structured representation of storyboards might help in comparing requirements across test-
beds.

To have the necessary level of detail in the MIRROR storyboards we accordingly applied
some categories based on key dimensions of our theoretical understanding of reflection (see
Appendix B).

The frames in which reflection takes place are considered as reflection sessions. For each
reflection session the storyboard should provide details on:

91 the reflection process (being individual and/or collaborative). Classification of the
process as individual and collaborative is relevant also where the frame describes
work activities rather than reflection.

91 the scope/level of learning (e.g. is the reflection instrumental to work/learning on
an individual, team and/or organizational/management level).This relates to the
level of the reflection outcome (see Appendix B), as foreseen by the storyboard
author.
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1 thecontent( e. g. whose experience is reflected u
and/or more or less formally specified work processes or best practices?)

Further, for each storyboard frame in which a MIRROR solution is applied, a list of
requirements should be provided based on an acknowledged typology of requirements.
Finally, to shed light on conditions that may end up as stumbling blocks for the solutions

outlined in the scenarios/requirements, assumptions should be made explicit, e g. A Ther e i s a
WL ANO , fiThe staff have been allocated 10 minute
breako.

A Power-Point template was provided to capture this information (see Appendix C). This is a
well-known and available tool which means that the threshold for using it is generally low.
The template contains an area for a high-level textual description (e.g. the slide itself) as well
as an area for a more detailed description. Also there is a rich media area in which e.g.
pictures from the web or from the test-bed can be placed. This is important because rich-
media representations provide other cues as well as pure text for helping people recognize
requirements (Zachos, Maiden and Tosar 2005).The rich media area does not have any
constraints and it can be used in any way it is considered appropriate to support the
definition, refinement, and usage of the storyboard.

In addition to the requirements template, an example template for describing personas has
been provided, to encourage the use of personas in the process of developing the
storyboards.

To summarize about the role and structure of the storyboards in MIRROR, we include a
simple model outlining the relationship between some key elements (see Figure 4). The
diagram is based on an entity-relationship notation: entities are shown as rectangles,
relationships as lines and attributes as ellipses. The diagram shows that each of the test-
beds has produced between 3 and 7 storyboards. Each storyboard has a number of frames,
and every frame has a textual description and, where appropriate, rich media elements. A
frame may represent a reflection session. For a reflection session, the following information
may be specified: level(s) of learning, type(s) of reflection process, reflection contents, a set
of user requirements (each of which is of a requirement type in our requirements typology)
and a set of assumptions.
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Test bed
3.7
Storyboard
Level(s) of
learning
1.n
Textual 1 Reflection
description | — 0..1] Reflection || — process(es
Frame . 3
session
Reflection
Rich media contents
element 0..n .
/0.0 0..n
Requirement Requirement Assumption

type

Figure 4: A model of key elements relating to the MIRROR storyboards
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3 The MIRROR Storyboards

This chapter gives an overview of the MIRROR storyboards. For each test-bed we start by
providing a brief introduction that summarizes its needs in terms of reflective learning. More
information about the test-beds is available in D1.2 and in deliverables DX.1 where the
results of the user and design studies are discussed in more detail. The main aim of this
introduction is to contextualize the storyboards. After the test-bed introduction, each
storyboard is summarized. (Full versions of storyboards, including the associated persona
descriptions, can be found in Appendix A.)

Figure 5 shows an overview of all the storyboards with the names of the tools (MIRROR
Apps) proposed as solutions in the stories. The figure is a snapshot from a GoogleDocs
document with links to the storyboards.

Test bed name Sth.# Storyboard name ID MIRROR Apps
BT 1 Performance review BT1  virtual Reflection Coach, Thought Well, Mood Map App
2 New idea BT2  Thought well
3 Virtual team meeting BT3  MoodMap App
Infoman 1 HarvestingApp IN1 SeeMe-Editor, Harvesting App. Feedback App
2 DoWeKnow IN2 DolWeknow App
3 TaskDetection IN3 TashDetector
4 TimelineApp IN4 Timelinefpp
NBN 1 Medical specialist training NB1  mMobile Capturing App, Website Overview
2 Optimizing documentation NB2  Process app

3 Training & Serious Games 2 | essons Learned NB3  Games Training App
4 Training & Serious Games 3 Use of App Develogp NB4  virtual Clinic/Emergency Room

5 Patient/Relative Conversation NB5  cLinIC serious game
6 Follow up workshop for serious games NBE  (any of the NBN serious games)
7 Daily reflection activities NB7 PersonalizedDocumentation{digital pen)
Regola 1 Event Civil Protection RE1 Event System,Event App
2 Challenging Driver Civil Protection RE2  (tool names needs clarification)
3 Leading Volunteer 118 EMS RE3  Experience Annotation App (2], Matching Apps, Serious Game App
4 Serious Games Training 118 EMS RE4  critical Incident 118 Serious Games App (7

5 Collecting and Sharing Specific Data 118 EMS RE5  Experience Annotation App{?), Matching App. Serious Game

RNHA 1 SimpleTraining RHN1 Knowledge Store App(s)
2 ChallengingBehaviour RN2  Life History &pp, Challenging Behaviour Training App
3 RummageBox RN3  Rummage Box App. Life History App
4 LifEHiStO! ') RN4 Life History App, Challenging Behaviour Training App
5 SeriousGames RN5  serious Game
6 PaperTimeline RNE  Timelinefpp, PaperTimeline(digital pen}

Figure 5: Overview of the MIRROR Storyboards and the MIRROR Apps used in the stories

The MIRROR storyboards have been filled in at different levels of detail. All the stories
outline the to-be situation in which MIRROR solutions help people address their work-related
situation through reflection. Some of the storyboards have separate frames describing the
as-is situation with the current challenges, while the following frames present solutions. In
other storyboards the challenges are integrated in frames which also outline proposed
solutions.

Most of the test beds also developed a set of personas; the persona descriptions can be
found in Appendix A and help shed light on the work and learning challenges in the test
beds. While the personas have been important in informing the development of some of the
storyboards (cf. for instance the RNHA case), they have overall not been systematically
applied in the process of storyboard development in the project. In this chapter we have
accordingly chosen to present the storyboards without reference to particular personas.
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For each storyboard, we also present a simple analysis of the contents based on the detailed
storyboard description (see Appendix A), presented in a small table.

The table considers the categorizations of reflection sessions which link to concepts from the
White Paper (see Appendix B). We outline whether the storyboard describes

1 individual and/or collaborative reflection processes

1 learning on the individual, team and/or organizational/management level, and

T reflection on own experience, otherso
process specifications

As we are interested in the reflection needs and solutions on the level of the whole story, the
table is based on information aggregated across the frames of the storyboard. This means,
for instance, that if there is individual reflection in at least one frame in the storyboard, the
storyboard will be categorized as containing individual reflection.

As part of this simple analysis we have considered possible cases of outlined solutions that
in reality may cover more aspects of reflection than originally assumed (or considered as the
main focus of the story), and cases of intended reflection support that may not be quite
fulfilled by the outlined solutions.

The information in these tables summarized across all storyboards can be found in Appendix
D.

3.1 The BT storyboards

3.1.1 Reflective learning at BT

BT has an extensive IT infrastructure. This implies that MIRROR solutions need to integrate
closely with current technologies and practices of using them. BT already has in place
advanced, often computer supported, processes of managing competence development and

exper.i e

training, which means that employeesd consci ous!
learning support is strong. In BT1 Performance review the MIRROR solution is integrated

into the existing practices by supporting individual reflection on performance with respect to

the objectives set in a performance review.

BT is characterized by the work | argely being d
and BT employees in general work in a nomadic manner. The sharing of ideas and

knowledge in a distributed setting is addressed in BT2 New Idea.

Meetings at BT are often virtual and rooms for collocated meetings are generally rented upon

need (e.g. 6war roomsdé used in the preparation

virtual meetings by supporting social awareness and reflection is addressed in BT3 Virtual
Team Meeting.

In BT4 Cultural Differences it is proposed to use a Challenging Behaviour App to help
employees learn about handling cultural differences. This solution draws on the insights
drawn from the user and design studies at RNHA related to challenging behaviour.

BT has participated in the process of developing storyboards, e.g. in the initial creativity
workshop as well as the following rounds of storyboard refinement. BT has however not been
part of the MIRROR user studies, which means that the storyboards are not based on such
studies.
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3.1.2 BT1 Performance review

-~

The first BT story (BT1) is called Performance review and is about supporting the
professional development of its employees. A service manager for example has objectives
for their work set annually by their manager, and their professional development reviewed
against these objectives by the manager each quarter. To track and trace their development,
the employee makes notes by use of the Virtual Reflection Coach, which regularly prompts
their note taking. The Virtual Reflection Coach is helping the employee to identify ways of
improving their work by drawing on information from sources such as work-related moods
and reflections captured from themselves and others in the organization in a reflection
journal (part of the Mood map or virtual reflection coach), calendar input, and ideas from the
Thought Well. The Virtual Reflection Coach analyses all data and identifies trends relevant
to their objectives across these sources.

The following table summarise the characteristics of the reflection and the use of reflection
tools in BT1 Performance review:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X

Table 1: Reflection processes, levels of learning and reflection content in BT1 Performance review

3.1.3 BT2: New Idea

The second BT story (BT2) is called New idea. In this story a service manager is in a
meeting with a customer, and a new idea regarding the recording of telepresence sessions
comes up. To find out if anyone within the company has experience with this idea, the
technician captures it with a description and keywords in a Thought Well. The Thought Well
points the technician to a colleague who has been working on a similar idea in a slightly
different domain in the organization. It also points him to related information in other
domains, helping him to reflect, think in new ways and thus learn about the challenge at
hand: how to enable the recording of telepresence sessions.
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The following tables summarize the characteristics of the reflection and the use of reflection
tools in BT2 New ldea:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X ? X ? ? X X

Table 2: Reflection processes, levels of learning and reflection content in BT2 New Idea

The third BT story (BT3) is called Virtual team meeting. In this story, the manager of a team
is running a virtual team meeting. The team members are dispersed and they cannot have a
collocated meeting. They have to run the meeting as a phone conference over the telephone
network. The communication in the meeting is audio based. To get some nonverbal feedback
in such meetings, the MoodMap App has been introduced. The team manager can use the
App to prompt the participants for their moods at particular points in time, e.g. before and

after the meeting. Moods can be shared anonymously if desired, and real time mood
visualisation can be used to show the range and average mood of the meeting participants.

3.1.4 BT3: Virtual Team Meeting

The following table summarizes the characteristics of the reflection and the use of reflection
tools in BT3 Virtual Meeting:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X X X X

Table 3: Reflection processes, levels of learning and reflection content in BT3 Virtual Meeting

3.1.5 BT4: Cultural differences (storyboard under development)

®

k.

BT are in the process of developing a fourth storyboard called Cultural differences.

BT is a global working environment. The employees work in teams that can be dispersed
over large distances. They are not always aware of the cultural differences and the impact of
their actions, for example as service technicians. In the planned BT4, a Challenging
Behaviour App enables employees to describe the challenge and present similar cases. In
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A

that way reflection on onebs own behaviour
possible.

3.2 The Infoman storyboards, summarized

3.2.1 Reflective learning at Infoman

Infoman is a technical company with an extensive IT infrastructure in place. This provides
opportunities as well as constraints for MIRROR solutions. The staff are open to
computerized solutions supporting their work, but new solutions have to fit the existing
infrastructure, e.g. to avoid possible redundancy of information and documentation work (as
pointed out by employees in a study presented in D6.1). Due to the strong connection to
Microsoft, Infoman would like their MIRROR solutions to be based on a Microsoft operating
system, and they would also welcome an integration of solutions into Microsoft software (e.g.
MS Office).

From the user studies (D4.1) we know that Infoman employees regard reflection and learning
from others as part of their work, and they engage in reflection mostly at work and on
business travel. Furthermore, individual and organizational learning are closely linked, based

on individual s6 freedom to choose how t dN4do

TimelineApp in which individual reflection takes place on board a train, based on the
e mp | o yoeremosivation to reflect on their professional development with respect to the
work processes of the company. Similarly IN3 TaskDetection is based on the individual

motivation to | earn about oneds use of ti me

With regard to collaborative reflection, it was found (D6.1) that Infoman has a vast amount of
data relevant for reflection. This includes data documenting client encounters and
presentations, project planning documentation and meeting minutes. Existing collaborative
reflection practices include going through presentation material from pitch meetings, which is
the setting supported in IN1 HarvestingApp. The user studies identified a potential to provide
further support for mobility in reflection and data access, and to strengthen collaborative
reflection including the remote consultants. Knowledge sharing and access to data across
the organization is a key point in IN2 DoWeKnow, whereas mobility in reflection is addressed

in IN4 TimelineApp.

— e

3.2.2 IN1: Harvesting App

The first Infoman story (IN1) is called Harvesting App. The story starts with two sales
consultants in a pitch meeting where they present a potential customer with an offer for a
project. To learn as much as possible about their own performance and the potential for
improvement, one of the consultants is observing while the other is presenting. The meeting
is video recorded and the observer is annotating the video. If recording had not been allowed
they would have made a similar annotation to the Power-Point presentation. The observer is
noting customer reactions as well as his own feelings about the events. In addition to
annotating the video, the observer is making notes in the SeeMe-Editor, a modelling tool
with which ideas for improvement of work processes can be noted. The video annotation and

based

t hei

and

the SeeMe-Editor are integrated in the Harvesting App. Back on the consultan

premises the two consultants use the Harvesting App to review the meeting by going through
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the annotated parts of the video, reflecting on what had gone well in the meeting and what
could be improved. The Feedback App proposes to them another video with similar
topic/annotations, and they have a look at this also. They select some parts of the video for
further sharing with the rest of the sales team. The consultants also use the SeeMe Editor to
examine the notes that were added during the meeting and reflect on them. In the next sales
team meeting the team look at the selected video clips and discuss some critical points and
alternative solutions. The reflections serve as training for the whole team, making the sales
persons aware of Best Practices in pitch meetings and thereby making the meetings more
successful.

The following table summarizes the characteristics of reflection in IN1 Harvesting App:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot her s| Best practice/work
ative experience | experience | process description
X X X X X X ) X

Table 4: Reflection processes, levels of learning and reflection content in IN1 Harvesting App
3.2.3 IN2: DoWeKnow

e
W e

Al
&

The second Infoman story (IN2) is called DoWeKnow. It starts with a sales consultant in a
telephone conversation with potential customers. He gets a question asking whether the
company can provide a particular feature in one of their products. The consultant does not
know whether the developers are aware that there is a demand for such a feature, whether it
is easy to include it in the upcoming version, or if other potential customers have been asking
for it earlier. The consultant starts the DoWeKnow App, entering his questions and sending
it to members of the development team (in this case he does not need to ask the system for
a recommendation of experts), asking for feedback within 24 hours. The next day he gets the
results in a graph. He learns that the feature is not planned yet, but that a lot of customers
have asked for it earlier. The consultant decides to send the result to the development group
to give it further attention, thus providing feedback that the development group can use to
learn about the relevance of their work and adapt their planning. The results collected by the
DoWeKnow App are also added to a knowledge base. Regularly, management is using use
the DoWeKnow App to get statistics about which processes and process steps are
addressed in many questions in the organization, which groups and persons are asked the
most, which persons provide answers on which topics (e.g. who are the experts) and which
questions stay unanswered (giving ideas on needs for training or discussion). Based on the
statistics they reflect about the situation and take decisions on the training need (who should
be offered which courses and content), process improvement for the process steps about
which the employees have the most questions, and ideas for new product features.
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The following tables summarize the characteristics of the reflection in IN2 DoWeKnow:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X x) X X

Table 5: Reflection processes, levels of learning and reflection content in IN2 DoWeKnow

3.2.4 IN3: TaskDetection

The third Infoman story (IN3) is called TaskDetection. In this story, a consultant reflects
about his time which seems to fly during his work day. It seems that he might not be
spending his time in accordance with his real priorities. At the same time he does not want to
spend time on recording activities every five minutes, but would prefer a tool that could do
this recording for him. A solution is implemented: the TaskDetector. The tool runs on the
consultant 6 sand detentp utdsksy assigning them to different categories
automatically. In the evening, the consultant can look at the statistics for the day, or for the
last week or month, to reflect on how he actually spends his time and how he should possibly
change it. The consultant learns even more when the TaskDetector helps him overlay and
compare his calendar with the actual tasks performed, so he can see the discrepancies. He
reflects and considers measures that he can take to improve his time management. Finally, a
while later, the consultant meets with his colleagues in a time management workshop. The
colleagues compare their statistics and share and discuss their experiences, discussing the
best practices in their work.

The following tables summarize the characteristics of the reflection IN3 TaskDetection:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X X ) X

Table 6: Reflection processes, levels of learning and reflection content in IN3 TaskDetection

3.2.5 IN4: TimelineApp

The fourth and final Infoman story (IN4) is called TimelineApp. This story starts with an
employee in marketing who is sitting on the train reflecting on the projects she has been
wor king on. She maps them onto the companyds pr
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covered and gained experience from and what is missing, considering what she has
achieved and what she wants to work on in the future. A TimelineApp is implemented to
support this type of reflective learning and make it easier to extend it to collaborative
reflection. With the TimelineApp, the employee, using her mobile phone, can see a
visualization of her timeline, in which milestones are linked to a process model. She
annotates the timeline milestones with documents (video, audio, docs, photos and
emoticons) to document her experiences. The linking between documented experiences and
the timeline visualizes correlations among events and trends that help her reflect and decide
on possible actions. (For instance, when each project (e.g. organization of an event) starts
fast but then slows down because she must wait for input from others, then maybe there is
potential for improvement of collaboration or maybe, the process must be reversed. Or when
each project starts with chaos and a feeling of confusion, then there is aneed for help to set
up projects more systematically.)

Later, the employee discusses her timeline in a meeting with the team manager who on this

occasion acts as a supervisor. The team manager has a timeline documenting her
experiences of some of the same events. The two compare their experiences, manually
comparing the timelines on their respective devices. The employee makes some additional
notes to her ti mel i nelthdughtihatiggave & goodmpesentatiaongbut e . g .
my boss notedt h a't mo st p e o p | Ehe rdfiedion feads to tonclusiomanabaut

further steps to take for the employee in her professional development, including training

needs.

The following tables summarize the characteristics of the reflection IN4 TimelineApp:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X x) X X x) X

Table 7: Reflection processes, levels of learning and reflection content in IN4 TimelineApp
3.3 The NBN storyboards, summarized

3.3.1 Addressing needs for reflective learning at NBN

Current reflective |l earning at NBN generally hap
or when people meet in the ward. There are also meetings (e.g. handover meetings) during
which reflection happens. Triggers for reflection at NBN seem to be closely linked to the

specific |l ocation (e.g. a patientds bed) and art
artifacts are used to aid mutual re-assuring about work done. Some artifacts gather
document ati on from all professional groups, and in

a good source of data for collaborative reflection (see user studies reported in D6.1). This is
utilized in NB7 Daily Reflection Activities. The solution in this storyboard is based on digital
pen and paper, a type of technology explored in a design study at the hospital (D6.1) and
considered potentially useful by the staff.

Nurses at NBN have to deal with complex situations, e.g. difficult conversations with patients
and relatives. Reflecting on their work and sharing experiences with peers is an important
part of this. The design study on the CLinIC serious game at NBN (see D7.1) demonstrated
that and a serious game would be a way to address this need, enabling the experimenting

Version 1.0



M I R @ R D1.3 MIRROR Scenarios and Requirements Page 27

with different approaches. This type of solution is outlined in NB2 Patient/Relative
Conversation.

Meetings are found to be a situation where reflection could be better supported (see D6.1).
This is reflected in several of the NBN storyboards, where meetings include appraisal
interviews (NB1 Medical Specialist Training), follow-up workshops after the playing of a
serious game (NB3-6), or informal meetings in the ward room (NB7 Daily Reflection
Activities).

The design studies at NBN included studies on the use of body sensors. It was found in the
design studies (D3.1) that whereas there is interest among the medical staff in learning about
their stress reactions, there are a number of challenges, e.g. relating to making the sensors
fit physically, to collecting data of sufficient quality to support reflection, and to having all
professions accept stress data as relevant input for learning at work. Accordingly, the current
set of NBN storyboards does not contain solutions based on use of body sensors and
measuring of stress.

The solutions generally depend on a working intranet to be in place for use by MIRROR
Apps.

3.3.2 NB1: Medical specialist training

The first NBN story (NB1) is called Medical specialist training. This story begins with an
assistant physician in his annual appraisal interview, in which he has problems remembering
the work tasks relevant to his specialist training education programme. Documenting these
tasks in the daily work situation is paper based, very time consuming and often forgotten,
and as a result the physician has not documented them well enough to support discussion
and reflection. A solution is found: the physician gets a Mobile Capturing App with which he
captures information about a task by a few clicks directly after treatment, including the
scanning of a patient barcode (the Case Number). Also there is a Website Overview used
by the medical director, training director and employees granted permission to get an
overview of tasks performed by the assistant physicians and by the physicians themselves to
track their progress and reflect on improvements. The Website Overview can be used with a
large touch screen to support collaborative reflection and discussions in appraisal interviews.

The following tables summarize the characteristics of the reflection NB1 Medical specialist
training:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X

Table 8: Reflection processes, levels of learning and reflection content in NB1 Medical specialist training
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3.3.3 NB2: Optimizing documentation

The second NBN story (NB2) is Optimizing documentation. This story starts with a

physician who, after making a diagnosis, has to document his work according to the Quality

Management Handbook (QMH), which requires opening the electronic QMH, printing out

documents, filling them in and then filing them. The doctor has been filling in some of the

same data about the patient in another document earlier that day. Later, as a consequence

of such challenges in the hospital, the Process App is used by the physicians for recording

information (commenting and tagging) about their work processes. After a period of time a

process manager takes a look at the collected information, noting that many process steps

ar e tagged wi t h 6redundant wor ko. Thi s i s t he
documentation processes the hospital, followed by the roll out of improved forms of QMH.

The Process App thus supports physicians®o ref
processes, and managementds reflection on how t}
can be improved.

The following tables summarize the characteristics of the reflection in NB2 Optimizing
documentation:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X ) X X X x) X

Table 9: Reflection processes, levels of learning and reflection content in NB2 Optimizing documentation

3.3.4 NB3: Training and Serious Games 2 Lessons Learned

The third story (NB3) from NBN is called Training and Serious Games 2 Lessons
Learned. After a critical incident, the focus groups (physicians, nurses and therapists) in the
hospital have a meeting to see what could be learnt from the event. In the meeting they
share stories and problems encountered in dealing with patients and their relatives, other
employees and the insurance controller. The stroke unit team decides to implement a new
process and review the procedures around critical incidents. As part of this, a Serious
Games Training App is introduced to help the team and the organization share, reflect, and
use the stories to improve the handling of situations. The game can be used both by
individuals and teams (e.qg. in training and debriefing), and complexity can be added to the
game over time.
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The following tables summarize the characteristics of the reflection in NB3 Training and
Serious Games 2 Lessons Learned:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
? X X X x) X X x)

Table 10: Reflection processes, levels of learning and reflection content in NB3 Training and Serious Games 2
Lessons Learned

3.3.5 NB4: Complex Training & Serious Games 371 Use of App Developments

The fourth story (NB4), Complex Training & Serious Games 3 1 Use of App
Developments, is also addressing the need to practice and reflect on emergency scenarios
for individual staff and managers. The solution presented is a Virtual Clinic/Emergency
Room in which workers can test their knowledge about what to do in the context of a real
time emergency scenario. Behind every door is a scenario or challenging dialogue taken
from a repository of real life episodes. The virtual clinic can also be used by new employees
to get to know the physical layout of the premises.

The following tables summarize the characteristics of the reflection in NB4 Complex Training
& Serious Games 31 Use of App Developments:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X X X x)

Table 11: Reflection processes, levels of learning and reflection content in NB4 Complex Training & Serious
Games 31 Use of App Developments

3.3.6 NBb5: Patient/Relative Conversation

The fifth story (NB5) is called Patient/Relative Conversation. The story is not developed in
detail. The story relates to the issue of how staff should handle difficult conversation, starting
from the assumption that to develop coping strategies it can be useful to document
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conversations and reflect on them. The MIRROR solution offers space and functionality for
documenting the contents of the conversation as well as mood and feelings associated with
the conversation. If the individual wishes to share this information with colleagues it can be
used for collaborative reflection. The tool CLinIC serious game is proposed as a solution,
supporting staff individually and collaboratively in practicing and reflecting on communication
with patients about topics known to be challenging (e.g. sensitive).

The following tables summarize the characteristics of the reflection in NB5 Patient/Relative
Conversation:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X X X x)

Table 12: Reflection processes, levels of learning and reflection content in NB5 Patient/Relative Conversation

3.3.7 NBG6: Follow Up Workshop for Serious Games

The sixth story from NBN (NB6) is Follow Up Workshop for Serious Games. This can be
linked to, or considered part of, the stories NB3, NB4 and NB5. The story starts after a
serious game has been implemented and played for some time. The participants meet in a
workshop to discuss the game and thus engage in collaborative reflection. Going through the
game scene by scene they exchange experiences and make suggestions, digitally
annotating image representations of the scenes and adding comments.

The following tables summarize the characteristics of the reflection in NB6 Follow Up
Workshop for Serious Games:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X x) X X X x)

Table 13: Reflection processes, levels of learning and reflection content in NB6 Follow Up Workshop for Serious
Games

Version 1.0




M I R @ R D1.3 MIRROR Scenarios and Requirements Page 31

3.3.8 NB7: Daily reflection activities

The final NBN story (NB7), Daily reflection activities, is addressing the needs and
opportunities of physicians to learn by documenting their daily work. The scenario describes
physicians who start their shift with a handover at the bedside of each patient, reading
patient information from the current system to get an overview of changes during the night as
well as associated comments from the night shift (nurses and physicians). A MIRROR
solution is introduced to the physicians to improve efficient documenting and sharing:
personalized documentation (plans and patient information) is written with Digital pen and
paper by the physicians and the information is used to support the ward round and
information sharing with other physicians and the assistant medical director via a tablet
device. A long-term vision for this story is that the information also can be collaboratively
viewed on a memo board (large screen) in the ward room.

The following tables summarize the characteristics of the reflection in NB7 Daily reflection
activities:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X x) X

Table 14: Reflection processes, levels of learning and reflection content in NB7 Daily reflection activities

3.4 The Regola storyboards, summarized

The two first Regola stories take place in the context of Civil Protection in Torino. The third,
fourth and fifth story address the reflection needs of volunteers at the medical emergency
service 118 EMS.

3.4.1 Reflective learning at the Civil Protection and 118 EMS (the Regola cases)

From the on-site user studies at the Civil Protection in Torino (see D7.1) we know that the
Civil Protection has to handle events where planning cannot be detailed and strict, and the
resources have to be simple and flexible. The work is discontinuous, and the availability of
volunteer personnel less stable and predictable than it would have been with professional
employees. It is difficult, but desirable, to achieve learning from experience across events
among the volunteers. Some reflection and training (e.g. field trials) happen within the
organizations associated with Civil Protection, but debriefings within Civil Protection are not
frequently arranged. The information relevant to the management of events is related e.g. to
place, space and development of phenomena over time (e.g. temperature, crowding,
emotions), and it originates from a number of people in different roles (e.g. those managing
the event as well as its participants).
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At the Civil Protection, technology is used to support the work of observing events (to spot
situations requiring some form of intervention) and coordinating the efforts of various
personnel. Direct transmission from video cameras and radio connection among the
personnel is used. In addition, the Civil Protection has equipment for recording what happens
(e.g. the video), but this equipment is used mainly for management of the events and not for
reflection. The storyboard RE 1 Event Civil Protection builds on this potential, showing how
the collection and recording of various types of data during an event may help the Civil
Protection improve reflection on an event.

The sharing of experiences and improvement of methods for approaching events and
disasters are important objectives for reflective learning at the Civil Protection. Another
objective is to identify individuals who might not fit as volunteers in crisis situations. Both of
these challenges are addressed in RE2 Challenging Driver Civil Protection. This storyboard
further illustrates a third challenge that Civil Protection volunteers meet in their work:
members of the public who behave in challenging ways, e.qg. refusing to follow directions.

The work of volunteers is also the focus of MIRROR in the 118 EMS case. Here, learning
about particular types of situations and how to handle regular, difficult clients/patients is
important to make the ambulance teams and the individuals in these teams perform in the
best way possible. Capturing best practices and rehearsing them (e.g. by use of a serious
game) is addressed in RE3 Leading Volunteer 118 EMS whereas RE4 Critical Incident 118
EMS Serious Games App shows how a serious game may help prepare volunteers for
critical missions.

One additional challenge is the loss of experience as volunteers quit or as newer
experiences are regarded as more relevant and interesting than older ones. From an
organizational perspective, 118 EMS needs to improve its capability to capture experiences
and improve sharing of knowledge. This challenge is addressed in RE5: Collecting and
Sharing Specific Data 118 EMS.

3.4.2 RE1: Event Civil Protection

The first story (RE1) is called Event Civil Protection. In this story, two members of Civil
Protection staff i volunteers - are attending a big, crowded event together with colleagues,
monitoring the risky zones in accordance with a plan. Information is continuously exchanged
among the staff. By use of different devices, information is sent to an Event System. This
information includes text and pictures with associated captions and GPS locations of the
volunteers (submitted to aid later debriefing). Also, the system captures data from
environmental sensors, e.g. noise level sensors and camera feeds from mobile and static
checkpoints. The day after, the two volunteers, being in charge of reflecting upon the event,
go to the place of the event to go through relevant information. They use the Event App on a
handheld device. One of the volunteers starts by navigating in the virtual space through
Tweets that were sent by the staff as well as other Civil Protection members during the
event . He decides to search for inf ormat.
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suggestions from the system about where in the space there is relevant information. Looking
at this information, he retrieves some additional information from other sources (e.g. the
cameras) to understand better what happened in a situation of overcrowding. He also uses
the timeline on the screen to examine how the situation developed over time, looking into
how people moved and where the people in charge of the relevant zone were located at the
time. Finding an interesting tweet left by a participant of the event, he leaves a comment in
order to make his colleague reflect on it. He also decides to rate it, assigning it four stars out
of five. The volunteer has noticed some information that makes him think that a problematic
situation happened due to variables not foreseen in the planning. He decides to share a
snapshot of the information that he is currently viewing in the EventApp, together with his
GPS location. He sends the information to the disaster manager to make him aware of, and
reflect on, the risky points not covered.

The following tables summarize the characteristics of the reflection in RE1 Event Civil
Protection:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot her s| Best practice/work
ative experience | experience | process description
X X x) X X X x)

Table 15: Reflection processes, levels of learning and reflection content in RE1 Event Civil Protection

3.4.3 RE2: Challenging Driver Civil Protection

The second Regola story (RE2), Challenging Driver Civil Protection, is about an
inexperienced Civil Protection volunteer who, together with another inexperienced volunteer,
is responsible for blocking a road for vehicle traffic during a public event. She is confronted
with a driver who, backed by others, questions the authority of the volunteers and does not
accept to be stopped. The coordination base is far away and can be reached only over UHF
radio. The volunteer lacks information about the reasons for the road blocking, and seeing
that she is uncertain, the driver starts complaining and insulting her. The volunteer chooses
to ignore the rude driver and starts suggesting alternative routes to other drivers. The
volunteer thus finds a way of handling the situation, but feels profoundly offended. After the
event, she is questioning their performance in that situation and why they were left alone
without information. She complains to a colleague as well as to her coordinator. The
volunteer is so frustrated that she decides to quit her job at the Civil Protection. During the
debriefing session, the coordinator tells the others about the experience of the volunteer,
usi ng it as a real exampl e. The coordinator p
aptitudes are identified before any fieldwork as a basis for providing training sessions suited
to the individuals and their specific tasks in the field. Tools proposed to support this are
hand-held computers with augmented reality and a system with which a database can be
queried about events experienced in similar contexts.
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The following tables summarize the characteristics of the reflection in RE2 Challenging
Driver:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X x) X X

Table 16: Reflection processes, levels of learning and reflection content in RE2 Challenging Driver

3.4.4 RE3: Leading Volunteer 118 EMS

The third Regola story (RE3) is called Leading Volunteer 118 EMS. The story is about a
rescue volunteer working with the 118 EMS. He is assigned to a basic rescue vehicle with
three more volunteers but no doctors or professional nurses. The team is sent to a
supposedly low-severity code incident: in a crowded city centre a patient has fainted while
drinkingwithhis f ri ends. At the scene, the volunt
condition, which gets gradually worse. The volunteer keeps calm, directing the other
volunteers to calm people down and keep away spectators as well as assist him with the
patient. With the patient, the volunteer puts into practice the protocols and manoeuvres he
has learnt during his courses, stabilizing the condition while waiting for an advanced rescue
vehicle. His job during this event is recognized as excellent by everyone, including his team.
After the mission, the team coordinator decides to use the experience in a shared training
session. Before the session, the volunteer is asked to recreate and contextualize the
scenario together with the coordinator. During the session, the coordinator introduces the
scenario and asks attendants to individually explain what they would have done. Next, each
answer is discussed through an exchange of ideas between all the attendants, including the
volunteer and the coordinator. Solutions deemed appropriate in the example situation are
stored and made available for reading and commenting by other volunteers. The following
MIRROR Apps are proposed to support reflection in this story: Experience Annotation App:
In recreating the scenario, the volunteer could use video or audio recording and textual
annotations to point out particular issues or suggest behaviours, to which other volunteers
could add feedback to enrich and discuss the description. A Matching Apps could help
volunteers prepare and extend their knowledge by providing insight on similar cases. A
Serious Game App could be used to provide training of volunteers by simulating the
experienced scenario.
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The following tables summarize the characteristics of the reflection in RE3 Leading
Volunteer:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X X X X

Table 17: Reflection processes, levels of learning and reflection content in RE3 Leading Volunteer

3.4.5 RE4: Serious Games Training 118 EMS

The fourth Regola story (RE4) is called Serious Games Training 118 EMS. In this story, a
rescue volunteer is carrying out one of her first missions in an advanced rescue vehicle
together with two more volunteers and a doctor. It is a critical incident where the team must
act quickly in a difficult environment. The volunteer is inexperienced and nervous while the
rest of the team is experienced and has a history of working well together on this type of
mi ssi on. The scenario of the incident is
and family members are panicking and need to be calmed down. Being in shock they are not
cooperative. The inexperienced volunteer loses control in the situation, even if she has taken
the relevant courses and been through relevant training. She fails to recall even simple
procedures and becomes an obstacle to the others. She is deeply shocked by her own
reaction and performance. Back from the mission, the volunteer is criticized by her mission
team, and she is deeply marked by the experience even if the coordinator tries to justify what
happened and calm everyone down. The volunteer decides to quit the voluntary activity.
Based on this case, the coordinator sees that there is a need for a tool able to simulate such
stressful but frequent situations, derived from actual, critical rescue missions, in a safe
environment. A Critical Incident 118 EMS Serious Games App is developed in order to
help prepare volunteers psychologically for critical missions. Use of the App will help the 118
EMS understand the different aptitudes of future volunteers so that each volunteer can be
assigned activities that are suited to their personality.

The following tables summarize the characteristics of the reflection in RE4 Serious Games
Training:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X ) X

Table 18: Reflection processes, levels of learning and reflection content in RE4 Serious Games Training
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3.4.6 RES5: Collecting and Sharing Specific Data 118 EMS

The fifth Regola story (RE5) is called Collecting and Sharing Specific Data 118 EMS. In
this story, on Wednesday evening a 118 rescue squad decides to take some time to share,
collect and store all information related to well-known callers/patients. These are persons
who frequently call for help or have patrticular, systematic pathologies such as strong anger
or wandering with ravings. Information on these patients is currently exchanged within and
between different squads only verbally, based on chance encounters. It is a problem that
experiences get forgotten and lost as people leave and as new stories are seen as more
interesting than the old ones. Especially easily forgotten are the details, which may in fact be
crucial for the success of a rescue mission. The coordinator of the Wednesday evening
rescue squad wants to collect all valuable information (pathologies, behaviours, solutions,..)
regarding the well-known cases. To collect the data, the coordinator stimulates discussions
among the volunteers based on their experience. The data collection includes first a step of
individual reflection, as each volunteer tells about their experience with specific patients. Now
there is collaborative reflection through discussion of different approaches: those to
recommend, those to avoid, and proposed ones not yet tried. Solutions deemed appropriate
are stored and made available for volunteers to read and comment on by use of the
Experience Annotation App. Finally, the data collected are used as a resource to feed and
enrich scenarios for a Matching App T used by volunteers to get information relevant to
specific cases by comparing to similar cases - and a Serious Game used by volunteers to
experience scenarios and try out various actions in a secure environment, both to learn
about specific scenarios and as part of broader, multi-level training.

The following tables summarize the characteristics of the reflection in RE5 Collecting and
Sharing Specific Data 118 EMS:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X X X X

Table 19: Reflection processes, levels of learning and reflection content in RE5 Collecting and Sharing Specific
Data 118 EMS

3.5 The RNHA storyboards, summarized

3.5.1 Reflective learning at RNHA

RNHA provides access to various care homes, with a focus on caring for residents, many of
whom suffer from some form of dementia.

The computerized information infrastructure of most of the care homes is rather limited. The
information needed for reflection is typically available on paper, and consulting it for
purposes of reflection is cumbersome. Ideas and knowledge resulting from reflection during
informal discussions are not sufficiently documented and there is a potential to better capture
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and utilize information on problems and events encountered during the day for purposes of
reflective learning.

The lack of computerized information infrastructure and the existing use of paper to support
information handling make care homes a suitable case for solutions with digital pen and
paper. This implies both an adaptation to existing (paper writing) practices and a way of
omitting 1 if needed 1 the use of a wireless network. RN6 Paper Timeline shows a solution
based on digital pen and paper, integrated with use of other devices. The design study on
the use of digital pen and paper in a care home (D6.1) indicated that there is an acceptance
of this type of technology in care homes, and that support for sharing as well as an adequate
level of structuring of the writing of notes is essential. In RN6, a timeline is used as a means
for structuring both the writing and sharing of the notes.

Care is physical and practical work, and hand held devices have to be carried around in a
way which does not interfere with work (e.g. by making movements difficult) and which does
not harm the devices (e.g. through hits, falls, or the spilling of liquid). The design study
involving use of mobile devices in a care home showed that this is indeed possible (D5.1).
Carersd reflection supported byRNhdbil e devices i

Anot her technology that has proved pot emtrieadl, | y |
reported in D7.1). The usage of serious games is explored in RN5.

Carersodo individual reflection on t hieipersomar k exp
time and space outside the immediate care situation. The availability and use of periods for
private reflection is assumed in all the RN storyboards. The user studies (D6.1) also
indicated two main types of occasions for collaborative reflection. Spontaneous encounters
between two or more carers are the predominant collaborative reflection setting, and the
topics of this reflection are residents or particular, recent situations. A second type of
occasion is meetings which are dedicated to reflection or in which reflection plays a role.
Emotional stress, problems of time or task management, and need for support in daily work
are the typical triggers for reflection (D6.1 p.36-37). A particular challenge for the carers is
the tension between ideals of practice (e.g. person-centered care, see D6.1) and the realities
of limited resources meaning less time for the residents than what would have been ideal.

Further, care homes are a workplace with a substantial staff turnover. Many carers stay only
for a short time in this type of job or in the particular care home. Only a small percentage of
carers stay to gain senior competence. Thus, effectively keeping and sharing knowledge in
the care home (as well as in the sector, across homes) is vital. This need is addressed in
RN1 Simple Training.

The user studies indicate that finding solutions to problems in care work benefits from
creative problem solving techniques (D5.1). In RN2 Challenging Behaviour the MIRROR
solution helps carers identify strategies for handling difficult situations by considering similar
cases within the domain (e.g. dementia care) and from other domains, drawing on the human
capability to think creatively by use of analogies. (This need has been identified in D5.1
p.37.) The design study on a software app to support creative thinking in care homes showed
that this type of tool needs two key capabilities: to retrieve cases perceived as relevant by
experienced care staff, and to support care staff during creative thinking to understand each
retrieved case, map it to the current situation, then transfer the mapped good practices to the
situation. This requires good precision and recall.

Version 1.0



M I R @ R D1.3 MIRROR Scenarios and Requirements Page 38

3.5.2 RN1: Simple Training?®

The first RNHA story (RN1) is called Simple Training. The starting point of the story is the
need for two carers to obtain key skills in their work; in the case of a new carer, how to help a
resident who has fallen onto the floor, and in the case of an older and more experienced
carer, how to use a new, computer based recording system. The solution proposed is the
Knowledge Store App, which is a repository containing Apps presenting various relevant
knowledge from a knowledge database. These apps are used for individual, self-driven
learning and in collaborative reflection sessions. The carers are encouraged to add
experience-based knowledge to the Store, for use by new carers.

The following tables summarize the characteristics of the reflection in RN1 Simple Training:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X X X X

Table 20: Reflection processes, levels of learning and reflection content in RN1 Simple Training

3.5.3 RN2: Challenging Behaviour

The second RNHA story (RN2) is Challenging Behaviour. In this story, a new carer gets
angry with, and frightens, a care home residen
context 6. By talking to other carers who have e»
the Life History App for the resident, the carer finds an approach to distract and calm him
should a similar situation occur. In the final part of the story, an even better solution is found
in the form of a Challenging Behaviour Training App where best practices for handling
challenging behaviour are described. By use of this App, carers can explore i individually or

2 The RNHA storyboards are structured in the following way: the first frame(s) outline the
background and challenge, i.e. setting the scene. In the following frames the challenge is
addressed first by aid of a simple, but unsatisfactory solution, and then by a novel MIRROR
solution.
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in collaborative sessions - different ways of coping with various, typical situations. Also, the
carers can use a fi s e cTwitter tkké application to report their own episodes of handling
challenging behaviour and thus contribute to the knowledge base.

The following tables summarize the characteristics of the reflection in RN2 Challenging
Behaviour:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X X X X

Table 21: Reflection processes, levels of learning and reflection content in RN2 Challenging Behaviour

3.5.4 RN3: RummageBox

00195122 wwew fokoseaCh.com

The third story (RN3) about the RNHA case is called RummageBox. The story starts as a
resident sings a favourite song from her youth to a carer, who reflects on this and finds the
song on YouTube. She shows it to the resident on her iPad, and the resident is delighted.
The carer pursues the idea to get an even better solution, and as a consequence the Life
History App (see RN4) is extended to a Rummage Box App which can be used from a
tablet PC. The Rummage Box for a resident contains links to favourite pictures and clips from
the Life History database or from the cloud. The App can be used for therapy and
entertainment and as a key el ement in activity
sessions, the coordinators learning about what triggers the interest of the resident. Finally, a
special user interface is developed to support residents themselves in shuffling through their
rummage box.

The following tables summarize the characteristics of the reflection in RN3 RummageBox:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X X

Table 22: Reflection processes, levels of learning and reflection content in RN3 RummageBox

Version 1.0



M I R @ R D1.3 MIRROR Scenarios and Requirements Page 40

3.5.5 RN4: LifeHistory

The fourth RNHA story (RN4), LifeHistory, begins when a resident cannot remember his
daughterds name, and the carer is wishing she
the carer sees that a new resident is frustrated because the staff members have been asking

her the same question. They needed the information for different purposes, but they have not

shared it. To address these challenges, the carer uses a word processor and spreadsheet to

enter information about the new resident, printing it out on cards for her colleagues and

herself to use. A better solution is found when a Life History App is developed. The App is

used by staff to learn about the life history of the residents, to support communication with
residents and relatives as well as coordination, reflection and daily work tasks among the

various staff, both individually and collaboratively. The App is also used to support reflection

in resident reviews and staff reflection sessions, highlight i n g aspects of t he
backgrounds that help explain current behaviours. The story ends with a resident having a

surprise birthday party with family and friends, after the staff has been alerted by the App

about the upcoming birthday.

The following tables summarize the characteristics of the reflection in RN4 LifeHistory:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X

Table 23: Reflection processes, levels of learning and reflection content in RN4 LifeHistory

3.5.6 RNb5: SeriousGames

s34
05326cs-u fotosearch.com
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The fifth RNHA story (RN5) is called SeriousGames. The story starts when there is a minor
fire in the care home. After the event it has become clear that many of the staff did not know
what to do; even the manager did not know the right sequence of actions to take. To address
the problem, a staff session is arranged to exchange experiences and derive lessons
learned. Also, it is decided that fire drills are to be held more frequently and the fire
procedures be reviewed. Then a more powerful solution is implemented: a Serious Game
offering a virtual care home populated with carers and residents in the form of avatars. A fire
scenario can be played individually or collaboratively by staff members. Different scenarios,
including life-and-death decisions, can be tried out in safe surroundings. Best practices (e.g.
prioritisations) with explanations for why some options are better are provided in the game.
The game provides the basis for reflection, individually and collaboratively, upon individual
decisions and teamwork.

The following tables summarize the characteristics of the reflection in RN5 SeriousGames:

Reflection process(es) Level of learning Reflection content
Individual Collabor- | Individual | Team | Organization | Own Ot her s| Best practice/work
ative experience | experience | process description
X X X X X X X

Table 24: Reflection processes, levels of learning and reflection content in RN5 SeriousGames

3.5.7 RNG6: Paper Timeline
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The final RNHA story (RN6) is called Paper Timeline. The story starts with one of the
experienced nurses taking notes about different matters. Some of these notes are a valuable
resource for less experienced nurses. In the care home where she works, two mobile
applications are in use: The Timeline App for collecting data on a timeline and sharing
annotations, photos, video and moods, and Twitter for sharing information about challenging
behaviors they encounter during a work shift. Though carers are generally willing to share
information, they are rather reluctant to use the tools. The Care Home therefore requires a
simpler interface to these applications. Access to the mobile applications is then provided
through a system based on a computer-enabled pen and a smart notebook: the Paper
Timeline. Carers can not only take notes as they would do with traditional pen and paper,
but also easily share them via the Timeline App, Twitter, or email. Carers felt more
comfortable using this interaction modality because it resembles their traditional way to
collect and share information. Once they get familiar with the possibilities offered by the tool,
also the direct interaction with the mobile Timeline App becomes easier. The timelines
created with the app can also be visualized and shared through a computer-enabled table
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during staff meetings. In this way carers can combine their timelines, discuss, and reflect on
their different perspectives.

The following tables summarize the characteristics of the reflection in RN6 Paper Timeline:

Reflection process(es)

Level of learning

Reflection content

Individual Collabor- | Individual | Team | Organization | Own Ot h er s| Best practice/work
ative experience | experience | process description
X X X X X

Table 25: Reflection processes, levels of learning and reflection content in RN6 Paper Timeline
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4 A look across the storyboards: Design and
research challenges

So far in this deliverable we have considered the specific requirements for the test-beds. As
part of the requirements process we also need to identify more general characteristics and
issues emerging from the varied set of storyboards. In this chapter we address a set of such
issues and associated design and research challenges.

Privacy is a very important concern in MIRROR and essential to the success of our solutions,
and for that reason it is treated and presented in a separate work package (WP9); it will not
be a topic in this section.

4.1 Supporting learning on the individual, collaborative and
organizational levels

The table in Section 9.2 (Appendix D) shows that almost all test-beds have storyboards
which include learning on the individual level. Only IN2 DoWeKnow does not include
individual reflective learning. Regarding the team level of learning, it is covered in some of
the storyboards for all test-beds. On the organizational level, it is BT, Infoman and NBN who
include such learning in their storyboards. The RNHA and Regola storyboards have a strong
focus on the learning of the individual and the team, although one could argue that the
organizational level of learning is implicit in many of the stories. The benefit to the
organization of the proposed solutions will be there even if organizational learning is not part
of the stories. This opens possibilities to explore the research issue of how reflective learning
on the individual and collaborative level affects organizational learning even when the latter
is not in focus.

In general, to promote a holistic approach to reflection it is critical that MIRROR does not
only support each specific level, but also the transition from one level to the other. We see
examples of such transitions by examining the storyboards. For instance, several stories are
about learning on the individual level followed by learning on the team level and finally on the
organizational level (e.g. RE1 and IN2). More transitions can be seen by considering the
combination of storyboards for one test bed, as several of the storyboards build upon each
other (e.g. RE2-4 and NB5-6). How the storyboards of BT can connect and support all three
levels of learning is illustrated on the poster in Section 12.1 (Appendix G).

One type of solution which in several MIRROR storyboards covers individual and
collaborative reflective processes, learning on all levels andr ef | ecti on on
experience as well as best practices, is serious games. The powerfulness of serious games
to support all these aspects of reflective learning in the outlined scenarios can be ascribed
partly to features of the tools and partly to the organization of the process of using the tools,
which include several steps in which game playing is followed by reflection sessions with
replays of the game.

The current coverage of levels of learning (individual, team and organizational) in the
MIRROR storyboards implies that if they are implemented as currently outlined, there will be
solutions covering reflection on all levels across a variety of cases, which means we utilize
the research potential of our test-beds in this respect.
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The fact that organizational learning overall is not as prevalent as the others is consistent
with the general focus of MIRROR. If it is necessary to choose only a subset of the
storyboards to be actually implemented, or to make changes to the scope of learning in the
storyboards, a similar overview could be taken to see if the resulting set of storyboards still
provides a satisfactory coverage of levels of learning in light of the MIRROR research
objectives.

4.2 Supporting reflection on different aspects of experience

Any experience is multifaceted and a user might be interested in reflecting on different facets
together or in isolation. Sometimes reflection might focus on practical aspects of work, e.g.
the sequence a specific task was performed. In other cases, emotional aspects are in focus.

In many MIRROR storyboards there is reflection on emotional aspects of work. The MIRROR
design study on mood reporting via a timeline (D3.1) illustrated how mood reporting can play
a part in reflection, and also pointed to some challenges, in particular regarding meaningful
aggregation of mood data from several participants of an event.

In the storyboards we see the use of reporting of mood in BT3 and RES6. In the CLinIC and

Think Better Care serious games (Design studies WP7/1 and WP7/2) the gathering of mood

data from the user is used as a means to trigger reflection. In the context of serious games, it

is regarded fundament al atéeasttimer ccasdns (D%.B.rFissththee mot i on
p | ay expefience of flow in the game is strictly linked to positive emotions. Second, this

experience of flow is a trigger for reflection to revisit the action and the emotion after the

game experience. Third, reflection on the emotional path allows analysis of relationships

between emotions and behaviours.

The emotional side of work life clearly plays a role in making experiences worth reflecting on.
In the MIRROR storyboards, negative emotions associated with experiences of challenging
behavior (in different domains) are assumed to play a role in triggering reflection on how to
cope with such behaviours. Theory (Boud et al. 1985) suggests that attending to the
emotional side of experience is crucial to reflective learning. However, in work life there are
mixed feelings towards reflecting on emotion, and this is a design challenge in MIRROR. For
instance, staff in care homes and hospitals on one hand report that they do not want to
reflect or ruminate on problematic work after work hours, while at the same time many report
reflecting on their work on the way to and from work or at home (D4.1). Doctors in a hospital
might consider it unacceptable to react negatively to stress in a manner impacting on their
work, and for that reason regard stress reactions an irrelevant issue for reflection (D4.1).

We may ask: how to effectively reflect on emotionally laden experiences? Are there forms of
contextualizing that help |l earners better hand]l
experiences, e.g. a focus on problem solving or on the fact that the experience is an example

of common problems or similar to a problem encountered by others?

4.3 Supporting reflection on different experiences

From the table in Section 9.3 (Appendix D) it seems that most of the storyboards entail
reflection on both own and othersd oepapngthé ence.
experience of different people can be drawn from all the test-beds and will have applicability

across all our test-beds.

Considering the storyboards where reflection is addressing fi b e s t practice [/ fo
process de sne obsepvatiproimtisabthis category of reflection content is very wide.
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In many cases, the learner will have some ideas about what is best (or good) practice without

consulting any description, as in RE1 where the volunteer considers what happened the day

before in light of the routines of the Civil Protection. In other cases the comparison is explicit,

as in RN2 where best practices to handle challenging behaviour are represented in a shared

repository. Furthermore, there may be conflicting demands from different 6 b e s t p,r act i ce
and the learner needs to find acceptable compromises in their daily work. The issue of
distinguishing conceptually between such cases of relating to best practice can be seen as

input to our further work to refine our key concepts and the Model of Computer Supported

Reflective Learning.

4.4 Supporting multiple representations of experience

Comparing the storyboards, and also looking at the tables in Appendix E, one interesting
issue is how the presentation and contextualization of data and the support for the steps in
the reflective process is about relating data to some form of structure. In the storyboards we
see many examples of support for navigating data within some structure, e.g. making it
possible to traverse along a timeline (as in IN4 and RN6) or (as in RE1) in space. In other
cases data and experience are seen in the light of a work process (IN4) and associated
objectives such as performance assessment (e.g. BT1). The Mood Map (used e.g. in BT3) is
a way of structuring experience, in this case based on its emotional aspects. Yet another
structuring of experience is formed by the branching of the story in a serious game, and the
learner might want to compare their trace through the story with that of others or with the one
considered to be the best choice. Finally, a case or pattern (a problem-solution combination)
is also a structure for recognizing and making sense of experience. Across our cases we see
that a form of structuring is necessary to allow the comparison of different experiences (for
one person across time, or between different persons). This requires some underlying model
and, to be presented in a tool, some form of visualization (including textual presentation).

Structures and visualizations for contextualizing and comparing experience in MIRROR may
have applicability across different domains (e.g. a good timeline visualization and
mechanisms for navigating it or comparing different ones; for instance the Timeline App used
in design study WP3/1 (Section 11.1.1 in Appendix F) is also used in IN4). The recognition of
challenging behaviour as a type of reflection case in several of our test beds is also a case in
point. Structures to which experience is related in reflective learning are accordingly an area
which deserves attention in MIRROR, both in terms of conceptual refinement and with
respect to the design of concrete solutions in the test beds.

In designing for reflection support it is important to support the designer in choosing the
metaphor that is most appropriate for a specific case and the transitions among metaphors if
needed and when possible.

4.5 Supporting individual and collaborative reflection processes

What can be seen from the table in Section 9.1 (Appendix D) is that the large majority of the
MIRROR storyboards comprise individual and collaborative reflection. Note that this is a
distinction different from that between the different levels of learning, cf. Section 4.1 and
Appendix B. Typically the sequence is that individual reflection precedes the collaborative
one. An implication for further work in MIRROR and the design of our solutions is that the
connection between individual and collaborative reflection has to be in focus: how to draw on
individual learning as a resource for collaborative reflection, and the other way around.

Version 1.0



M I R @ R D1.3 MIRROR Scenarios and Requirements Page 46

Insights on this topic will benefit solutions in all our test-beds and our more generalized
knowledge about MIRROR solutions

4.6 Supporting different types of users

The storyboards have different personas. Though these personas are rather different, they
allow identifying some general dimensions to characterize users. For example, there is a
clear distinction between expert and novice users in terms of domain knowledge and in terms
of technical knowledge. Many MIRROR solutions are about knowledge transfer from the
more experienced to the less experienced, and in particular about getting the inexperienced
up to speed with their work as quickly as possible. Another distinction between types of users
has to do with various professions, where we see that attitudes towards one and the same
solution may differ, as seen in the different views on the value of reflecting on stress data
among nurses and doctors at NBN.

Yet another distinction between types of users is that of volunteer vs. paid worker: We see in
the two Regola cases that compared to people who are paid employees, volunteers are more
likely simply to quit their volunteer work (RE1, RE4) if it becomes too challenging and
frustrating. This indicates a particular need to consider the motivational factors when
designing MIRROR solutions. A proactive approach is to help the organization allocate tasks
to volunteers according to their personality (RE4), and to have volunteers prepare for their
tasks, including the psychological/emotional side of these experiences, by trying out
challenging situations in advance (RE2, RE4). Ensuring transfer of knowledge (RES5) is also
of particular importance as volunteer work is often done in a short phase of life, and thus
turnover of staff may be high. This is a situation similar to that found in the care homes,
where stressful work and low pay contributes to high turnover among carers, and the transfer
of knowledge becomes essential.

The introduction of a characterization of users and related guidelines should be considered in
the MIRROR Model of Computer Supported Reflective Learning

4.7 Supporting adaptation to existing information ecologies

Some test-bed organizations have very limited IT infrastructure whereas others have an
extensive one, and that this has an impact on the considerations involved in providing
support for reflective learning. This is a challenge for the design of MIRROR Apps because it
influences, for example, the availability of electronic data that can be used in the reflection
process and new tools will have to be introduced to collect data on the practice. This is for
example the case at RNHA that has a rich and complex information ecology that is mainly
paper-based. At the same time in an existing IT infrastructure the existing tools might be
bound to a particular vendor and platform, e.g. Infoman using Microsoft technology and
platforms.

A requirement to adapt to a particular platform is at odds with the objective of developing
tools that can easily be re-used across different organizations and devices.

4.8 Supporting creative problem solving

Looking at the types of work tasks addressed in the MIRROR storyboards, they often have to
do with day-to-day problem solving. Creative problem solving is an area for which there exist
well proven techniques, the creativity workshops in the MIRROR requirements process being
an example. In the design study WP5/1 it was shown that there is a potential to use creativity
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techniques in care homes. The design study WP5/3 showed that it is possible to offer a tool
using similarity-based reasoning to propose cases that can serve as basis for analogical
reasoning, but as mentioned in Section 4.10, precision and recall are challenges.

MIRROR solutions also cover support for collaborative reflection in meetings and workshops
(e.g.RN1, NB6 and NB7), and creative problem solving in such contexts can be about
helping participants articulate their experiences in a way which facilitates comparison and
collaborative knowledge construction. Identification of similar cases does not have to be
done by a computerized tool; it can be the result of discussion. Similarly, steps and
representations/visualizations working well in creativity workshops can be part of MIRROR
solutions, more or less computerized. For instance, the computer support can be about
guiding participants through the right steps, and it can be about supporting the creation and
sharing of various representations such as textual ideas or storyboards.

On the side of developing the MIRROR Model of Computer Supported Reflective Learning,
there is a need to clarify the relationship between reflection and creative problem solving.

4.9 Applicability of Apps across test-beds

The storyboards and design studies illustrate how specific Apps might have applicability
across different types of organizations. This is for example the case with the TimeLine App
that could virtually be used in any of the test-beds. Some interaction modalities, as Pen and
Paper, also seem to have a high potential in many of the test-beds. Other Apps and/or
modalities of interaction, as mobile augmented reality, seem to have a more limited
applicability. From an economical point of view, the development of Apps with high
applicability across test-beds could be preferable. It is however important to take into account
when choosing the actual applications to develop that a number of criteria should be
adopted.

Other applications might not be directly applicable across test-beds, but families of similar
Apps might be developed starting from a common idea. This is the case for example of the
serious games presented in storyboards for RNHA (RN5), Regola (RN4) and NBN (NB3,
NB4 and indirectly NB6).

As seen in Section 4.1, solutions using serious games to support reflective learning has a
potential to cover learning on all levels. Further, looking at the tables in Appendix E it is
evident that serious games support many facets of reflection both when it comes to data
collection, making data available for reflection and supporting the reflection session. Also, we
see from our storyboards that serious games are applicable to many different cases. The
cases share the property that, starting with scenarios from the work practice, it is possible to
define branching stories in which the choice of different paths through the story have different
consequences and may be better or worse alternatives in light of certain considerations. It is
possible to define such stories in many different types of work settings. Learning to handle
challenging behaviour or other difficult interactions is a type of case lending itself well to
serious games. A design implication for MIRROR of what we see in the storyboards is that
there is a clear potential to use insights and partially also solutions (e.g. engines,
development approaches) across cases and test-beds, although the contents of the games
are mainly domain specific.

Serious games offer an opportunity to gain experience by trying without having to do things
for real. This is a great advantage when the real experience is somehow not available or is
too risky or costly. It is necessary that the stories in the game accurately reflect realistic and
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relevant work situations and issues for the users in question, and accordingly in all the
MIRROR storyboards using serious games it is assumed that the game can and will be
extended and changed based on new insights gained from real life experiences. Having
mechanisms and a process for keeping the game realistic over time can be seen as a
general requirement for this type of solution.

The possibility for replay of a game, to see your own game again or to share and compare
with others, is a particular opportunity offered by serious games. In some cases a challenge
to the successful use of serious games i which to many represent a new approach to
learning - is to establish an attitude among learners that this is an acceptable and useful
solution.

With respect to the MIRROR Model of Computer Supported Reflective Learning, the issue of
experience originating in a virtual setting as opposed to a real one warrants further
exploration and will guide refinement of the model.

It is important, when possible, to identify commonalities across Apps and then provide a high
degree of adaptability to test-beds. This might be achieved in the case of games for example
by defining a common game engine on which to add domain specific components. The need
and potential for both domain-specific and generic Apps and components in MIRROR will be
addressed in the development of the MIRROR architecture (WP2) and the specific
applications (WP3-8).

Finally, the existence of generic problems in the storyboards points to a potential to apply
similar solutions and re-use designs and technologies at least partially. This is for example
the case of challenging behaviour. Another example of a common problem is reflection on
generic skills, for example communication and collaboration skills. At the same time, it is
important to be aware that a problem that can be recognized across organizations does not
necessarily require it to be addressed with the same type of solution in all the organizations.

Looking at the categorizations of the storyboards based on the small tables the previous
chapter (combined into big tables in Appendix D) as well as the table on the roles of tools
(Appendix E) some patterns can be seen. We start with this, before turning to other kinds of
patterns that can be seen from the storyboards.

4.10 A general learning need: handling challenging behaviour

In the storyboards, the perhaps most visible example of a general learning need applicable to
several cases is the need to learn how to handle challenging behaviour.

The need to support effective knowledge creation and transfer about handling challenging
behaviour is common to the civil protection and medical rescue volunteer cases and the care
homes, and it also applies in the hospital case (NB5). It further applies to BT and Infoman in
relation to dealing with difficult clients or colleagues, which is one type of work experience
that could be captured and reflected upon in BT4 and IN1.

The solutions are about transfer and application of existing knowledge about handling certain
situations, and typically about transfer from experienced employees to inexperienced ones.
The solutions involve knowledge repositories from which relevant/similar cases can be drawn
and to which new case descriptions can be added to share with others.

A key challenge was identified in the design study on the software app to support creative
thinking in care homes (WP5/3): achieving good enough precision and recall.
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In MIRROR, solutions that support learning about challenging behaviour in one test-bed is
likely to have strong relevance for the development of solutions in other test-beds. This
includes e.g. knowledge repositories and mechanisms for retrieving information from them.
Also, the data from other test-beds/domains may be of value to aid analogical reasoning and
thereby creative problem solving.

4.11 Offering a selection of technologies

Finally, we use the storyboards and design studies to take a brief look at the basic types of
technologies to see what appear as the typical MIRROR technologies and their challenges.

In the MIRROR storyboards mobile/hand held devices are often used, supporting mobility in
work and learning. This includes the use of smart phones as well as tablets. Some more
general challenges related to the use of such devices can be seen: First, robustness and
ease of carrying the device around is required for those who do practical/physical work. This
is seen in the RNHA case, where design studies (D5.1) indicate that it is necessary and
possible to find ways for carers to carry mobile devices in a way which does not interfere with
their work. Second, there are issues of screen size. In RE1 the amount of data about the
event and the fact that the data is structured with respect to place as well as time makes it
necessary to have a screen big enough to get a sufficient overview. Third, the use of a
keyboard can in some cases be a problem, and a possible substitute in some cases is
dictation software, tried out in the design study on mobile software apps in care homes
(Section 11.2.2 in Appendix F; D5.1). Fourth, typically, mobile MIRROR solutions require that
there is a network, as the software on the mobile device needs to communicate with a web
application, e.g. to support the sharing of data or the retrieval of information from some form
of knowledge repository.

Use of PCs is convenient where they are already in use in the work situation and use of
reflection apps is closely integrated with other work on the PC. This is the case in IN1 when
the consultant is annotating a Power-Point presentation, and in IN3 when the MIRROR App
runs on his work PC and automatically collects data about his work. In cases where IT
infrastructure is limited, one or a small set of PCs are typically available, but not necessarily
a local area network. One way of adapting to such an infrastructure is outlined in RN6 where
information from the digital pens are docked in a shared PC in the care home.

In cases where learners together consider and compare their experiences, and in particular
when they collaboratively build new knowledge, a large screen is useful. This could be a
board on the wall in a meeting room or similar (e.g. in the ward room in the hospital as
proposed in NB7). When it is not the case that such equipment is available, MIRROR
solutions can be adapted. This could mean assuming the ordinary screen size of a PC and/or
find good ways of providing individual access to a shared workspace via personal devices.

Digital pens are proposed in cases where the current practices are paper based. This could
be where IT infrastructure is generally lacking (as in a typical care home; see RN6) but also
in situations where the relevant practices are very paper based even though there is other IT
infrastructure in the surroundings (as in the hospital in NB7). For the development of
MIRROR solutions based on such pens, there have been some problems of finding a type of
pen with good support for the development of software.
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Sensors capturing data for reflection are part of MIRROR solutions in different ways. Body

sensors are not part of the current storyboards, and the challenges of using them were

evident from the design studies conducted at NBN, but there may soon be new
developments both on the side of the equipment and in the processing of data. In RE1

various sensor data from the environment (temperature, noise level) is used as input for

reflection on an event. The task detecting software used in IN1 can also be regarded as a
sensor , coll ecting data aboudthus deethauverg different act i vi
types of sensor data appear as useful in MIRROR solutions.
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5 Summary and Conclusions

5.1 Summary

This deliverable presents the requirements identified in MIRROR. It is the main outcome of
T1.3 and presents the work conducted within the project to achieve Objective 1.3.

Requirements are presented in the form of storyboards with related personas. Storyboards
are defined for each test-bed and describe situations that are relevant from a user
perspective as well as innovative from a technological perspective.

Requirements have been generated through an iterative process that has involved test-beds,
with the ownership of the storyboards, and technical partners. The process has led from an
initial set of stories and design ideas to a set of storyboards that present structured
requirements for each test-bed.

The storyboards constitute a link between as-is situations, as captured in the user studies,
and to-be situations where reflection is supported with MIRROR Apps. The storyboards
capture occurrences of individual, collaborative, and organizational learning.

Based on our theoretical and empirical work in MIRROR in year 1 we now know more about
technologies that can be applied to support reflection in different types of settings. In our
storyboards we see concrete examples of tools that support learning on different levels, by
individual and collaborative reflection processes and focusing on various types of
experience, and serving different types of roles with respect to reflection support. We know
that there are challenges and solutions that apply across several of our test-beds and that we
believe have applicability in the general case so that we can speak of MIRROR challenges
and solutions. Examples on different levels include timeline representations, creative
problem solving techniques, serious games, and learning to handle challenging behaviour.

In year 2 in the development of specific solutions on the basis of the storyboards we will draw
on the general insights we have to create synergies across test beds and tools.

5.2 Implications for further work in MIRROR

The user requirements described in the MIRROR storyboards are a key resource in the
development of MIRROR Apps in year 2.

The MIRROR storyboards will be further used:

- In WP3-8 as input for refining the design and development process, including the
identification of system requirements for the MIRROR Apps. In the individual WPs
storyboards might evolve to address specific concerns more in detail, but the ones
presented in this deliverable constitute a common ground for the project to build on.

- As input for defining the MIRROR Apps to develop during Year 2 in WP 3-8. Each of
these WPs will agree with test-beds on the Apps they develop. In case of conflicts,
project management (WP 12) will moderate the agreement process.

- In WPL1 to refine the model of computer supported reflection. Together with the results
from user studies, the storyboards will help to shed light on the design space of
computer-supported reflection and extend the MIRROR model. Also, the storyboards will
inform the development of an evaluation methodology (T1.4)
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- In WP2 as input for shaping further the MIRROR architecture and AppSphere. In
addition, the storyboards will be an important tool to decide the demo Apps to be
developed in Y2.

- In WP10 to start the planning of the demonstration activities. In particular, it might be
useful to look at the technical infrastructure of each test-bed and consider what
organizational and technical issues should be addressed to support the deployment of
MIRROR Apps during the evaluation period. The storyboards will also inform the
methodology for evaluation.

It is important to stress that even if the storyboards present particular technologies as
solutions to the needs outlined in the particular test-beds, the similarities between the cases
(e.g. in terms of the type of learning needs, the roles of reflection tools and the types of
users) point to a potential to focus on trying out similar solutions across test-beds. The
project might draw on the insight from one test-bed in trying out the same solution, or a
modified version of it, in another test-bed.

Changes to the set of requirements are to be expected in the upcoming years in the project.
The project will gain a refined understanding of needs in the test-beds. As our solutions are
evaluated, it will become evident whether the MIRROR Apps fill the intended roles in the
existing work processes, and we have to expect that there are things we had missed or not
completely understood. The tools might be used more or less as expected, or in completely
different ways. Furthermore, the work processes in which the solutions are used will
inevitably change as a consequence of the introduction of new tools. We expect that
storyboards will continue to serve as a cooperation tool across partners.

5.3 Reflection on process and results

5.3.1 On the actual use of storyboards in MIRROR

As the storyboard refinement took place in MIRROR during spring and summer 2011, what
could be seen was that the high-level description area (e.g. the slide itself) was used for the
textual description of the frame whereas pictures (e.g. real world pictures or clip-art) were
added to the rich media area. The notes area was not used. This may be considered more of
a simplification of usage of the template than an omission of a type of content. What can also
be seen in the resulting storyboards is that the requirements and assumptions tables have
been filled in to varying extent in the different storyboards, although most of the storyboards
contain some information about specific requirements and/or assumptions. Almost all the
storyboards contain a categorization of one or more frames where reflection occurs in the
story.

The use of storyboards in MIRROR shows that it is possible to express meaningful and
relevant reflection stories grounded in test-bed realities and needs by use of the storyboard
template even in the cases where details for some reason cannot yet be provided.

5.3.2 On the use of Power-Point for collecting requirements in MIRROR

A lesson learned from the use of Power-Pointand Googl eDocs as the
requirements collection is that there are clear advantages and disadvantages to this
approach.

The downside of using Power-Point for this purpose is that synthesizing the collected
information is very time consuming. To move the information in the storyboards from the
Power-Point desktop areas into Word (Appendix A), necessary for getting an overview of the
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content and for writing of D1.3, it was necessary to cut and paste all the information from the
various parts of the desktop area of each frame in each storyboard. Also there was no way of
automatically aggregating the information from the various fields (e.g. categorization,
requirements, and assumptions).

On the positive side, Power-Point and GoogleDocs are mainstream tools. Most people are
familiar with Power-Point, and as the work on the MIRROR requirements started,
GoogleDocs was already in use in the project. The process of acquiring new tools, installing
them and learning to use them, was thus avoided. Text editing and cut-and-paste of media
elements, as needed in the development of the storyboards in Power-Point, are features
familiar to most people. Accordingly, as opposed to getting the storyboards out of Power-
Point for the purpose of analysis and overview, getting the storyboards into Power-Point files
was easy and convenient also for non-technical project partners.

Version 1.0




M I Rﬂ @ R D1.3 MIRROR Scenarios and Requirements Page 54

6 Appendix A: The MIRROR storyboards, full
versions with personas

6.1 BT storyboards

BT1: Performance Review: Frame 1 of 1

Bob has several objectives set by his manager to achieve
during the year. The objectives are to be reviewed by
his manager each quarter and at the end of the year.

To track and trace his developmentthe virtual reflection
coach triggers Bob to captures notes on his
development.

Based on other data sources such as captured moods
and reflections by anyone, thought well ideas,
calendar input or else, the virtual reflection coach
helps Bob to identify ways to improve his way of
working. The virtual reflection coach identifies trends
and analyses data from several sources.

Please put X' in tags that apply to this slide n

Process Individuzal x

Collaborstive

Scope Individual Wark *
Teamwark
Management Organisational Leaming x
Content Onhwin experence x
Others' experience x

Best practice / formal work process
(A
req.ype |

The employee shall make notes on his work Behaviour
by use of the Virtual Reflection Coach

The employee shall start his note taking upon  Behaviour
being prompted by the Virtual Reflection
Coach

The employee shall consult the Virtual Behaviour
Reflection Coach on how to improve his way

of working, getting advice which is based on

data from himself and others in the

organization (drawn from various Apps and

analyzed by the Virtual Reflection Coach)

The employee shall enter notes into the Training
Virtual Reflection Coach with no training.

The employee shall enter notes into the Performance
Virtual Reflection Coachin less than 1

minute.

The employee shall get advice from the Performance

Virtual Reflection Coach within 10 seconds.

nssamptons ——— ===

Sources of information: Mood Map App overtime captured moods
and notes in reflecticn journal, calendar, thought well.
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BT2: New ldea: Frame 1of 1

During a meeting with a customer a new idea
around recording telepresence sessions comes up.

Bob wants to know if anyone within the company
has experience with this idea and captures it with
a description and keywords in a thought well.

The thought well uses semantic matching and points
out possible links to other domains. This enables
the user to reflect and initiates thinking outside
the user’s comfort zone.

Please put ‘X’ in tags that apply to this slide “

Process Individual X
Collaborative X

Scope Individual Work %
Teamwork X
Management/ Organisational Learning X

Content Own experience X
Others’ experience X
Best practice [ formal work process

e ype

The employee shall capturean idea, together Behaviour
with the author and the domain in which the
idea originates, with the Thought Well

The employee shall get links to resources in Behaviour
other domains, relevant to an idea, by using

the Thought Well

The employee shall captureideas with the Training

Thought Well no training.

The employee shall enter anidea into the Performance
Thought Wellin less than 2 minutes

The employee shall get links to relevant Performance
resources from the Thought Well within 10
seconds.

When semantic matchingis used, keywords not necessary?
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BT3: Virtual Team Meeting: Frame 1 of 1

Virtual team meeting

Bob has weekly team meetings. As his team is dispersed, the
meetings are conference calls. Therefore, Bob as a team

manager has no good view on his team’s non verbal
signals. To improve this he introduces the Mirror

MoodMap App.

The Mood Map App allows Bob to set a new event and invite
the participants who are taking partin the meeting. He can
trigger the participants for mood capturing in concrete

time stamps (e.g. before and after the meeting). The

moods can be shared anonymouslyif desired and there is
a real time mood visualisation available (if necessary)with
the average mood of the participants.

Please put %’ in tags that apply to this slide n

Process Individual x
Collaborative *

Scope Individual Waork x
Teamwaork x
Manzsement / Organisational Learning 4

Content Owin experience X
Others' experience 3
Best practice /formal work process

I

Setting up events for capturing moods which  Functional
enable the user to set: participants, recurring

pattern, triggers, target audiences for

sharing, anonymaous sharing (on/off), real

time mood visualisation {on/off).

Easy and very quick to use Usability
Available online (web-based application) Architecture

nssamprions ————

Team meetings is referred toin a broad sense, examples of other
team meetings are sales meetings, contract teams, projectteams.
We could also use this MoodMap App in webcastswhereal to
many communication takes place and where you would use the
real time mood visualisation.

The participants of the meeting are already using a device which
allows the input of their moods (desktop computers, laptop or
mobile devices).
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6.2

Infoman storyboards

Infoman persona 1: Klaus

Salesman
name Klaus
motto "Don’t focus on problems - focus on solutions”
demographics 41 years old

education and

Being quite good at school Klaus was proud getting a place at University of Karlsruhe. The business

professional school there has a very good ranking. During the study he got a lot of knowlege about Business

background Management Software. His first job was with Bosch, but there was no carreer path. 5o he startet with
Infoman 3 years ago with a lot of possibilies as head of the sales department.

role head of sales department

workplace/colleagues

he works with two co-workers, but the group will grow fast.

learning

He seems to be "always on" - getting knowledge about general economic issues, development of the
customer branches and IT-solutions in the area of Customer Relationship Management Software and
Business Management software in general. As a young executive he is also interested in leadership issues.
During car trips he likes hearing audio books on leadership and then he reflects on different situations
with his staff.

reflection

Thinking about good opportunities to get in touch with his customers - that is often a topic of reflection.

structures

Klaus sees himself as very structured. He works with daily task lists, and he believes in regular meetings.
He is succesful in doing the thinks in his structured way, and therefore he enhancew his knowlege about
structured processes and he tries to convince his staff doing things the same way he does.

problem solving and
other knowledge
routines

Klaus is convinced, that often there are better solutions than Infoman conducts due to limited ressources
(maney, but also knowledge of Infoman worker and software problems). Often he is frustrated about the
gap between demands and reality. He tries to do the best in balancing, but often there are very hectic
approaches to customer problems. Therefore he focus on his part of the job: sales. The problems in
current projects have to be solved by other departments. He is not responsible for everything. And he is
convinced: if everybody focus on their part of the job, the best solution can be offered for customers.

reaction to requests
from colleagues

He knows that he needs support from colleagues - and therefore he supports them also. But it must be in
a fair way - "You scratch my back and I'll scratch yours.”

communication
strategy / approach
to knowledge sharing

During work he prefers a very professional communication style. He knows that it is important also to
share private things, but he doesn 't really like it.

important tools

Laptop, Smartphone, BMW-car

motivation / drives /
interests

Being successful in a inspiring athmosphere

affective

He is convinced that beeing good in your part of work is best for all.

other aspects

Work-life-balance is very important - and he doesn’t want to live anly for the job. He is married and
looks forward for his second child.
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Infoman persona 2: Dominik

Salesman
name Dominik
motto "| get on the phone everybody | want”
demographics 27 years old

education and
professional background

Dominik finished his Bachelor Degree with Berufsakademie Stuttgart two years ago. His traineeship was
Infoman, and therefore he knows the company very well.

role

call-center salesman

workplace/colleagues

mainly he works in an individual office room. He has no colleague with the same job, but the sales
group has four co-workers.

learning

He was very happy ending his educaticnal program, and now he learns at work. He learns a lot, and
sometimes he reflects on it. Then he is astonished about the huge things you can learn only by doing a
good job. He is alway enthusiastics by the further education acitivites of Infoman. Every such offer he
takes.

reflection

After every sales pitch he makes a break by leaning back to his chair, looking out of the window over
the fields. Yes, he likes his job, knowing, that every day he will get one step further to a contract than
the day before. As a minimum.

structures

He uses the CRM-tool of his company by himself, and he likes the structured way. He also likes it very
much that every note is stored in the software not only for his support, but also for his colleagues and
his supervisor. Afterwards, everybody will know about his part of the success. Often, the first note of a
potential customer is his note. Thats a quite a good feeling.

problem solving and other
knowledge routines

He knows that he is acting in the area of B2B-marketing. It is not possible to convince a customer to
buy, when there is no need for the product. He has good routines in figuring out whether he has the
right people on the phone. He often discusses problems with different colleagues he meets on the floor,
during the coffee breaks. Sometimes, the secretary can help more on reflecting about a difficult task
than his supervisor.

reaction to requests from
colleagues

He is often alone in his booth, and therefor he looks forward to helping colleagues.

communication strategy /
approach to knowledge
sharing

He is open minded and interested in different topics. Therefore he likes to communicate about sports
and family, about cars or mebile phones, tips and tricks of software tools and so on. And for sure - he
shares knowledge.

important tools

clean desk, clean window

motivation / drives /
interests

having colleagues and no internal competitors - thats a great job.

affective

other aspects
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Infoman persona 3: Margret

Marketing Manager
name Margret
motto "Strategy first!"
demographics 32 years old

education and
professional background

Margret finished her Diplom in Business Administration at University of Stuttgart. During her studies
she focused on Marketing, and started her carreer in an Advertising Agency. After 5 years she got
the job with Infoman and is responsible for all marketing activities.

role

Marketing Manager, reporting to the board of Company Strategy

workplace/colleagues

she works with two female trainees in her office

learning She fights for using her academic knowledge in her daily work. She knows how to do a good job -
but often failes due to time pressure.

reflection She collects data from the different marketing acitivites and presents them to the board. She
includes a lot of improvement ideas, but often there are no ressources to implement them.

structures She feels herself well structured. But there are a lot of things on her desk and in her e-mail-box

she cannot properly handle.

problem solving and
other knowledge

routines

She tries to delegate the boring jobs, like producing new reference stories, organizing the next fair
booth or ordering new business cards, to her trainees. But often she gets angry due to their limited
knowledge. Then she has to do the job by herself. For preparing a new marketing campaign she
tries to convince the board doing a more strategic approach.

reaction to requests
from colleagues

She denies to help too much - otherwise she would utter in chaos.

communication strategy
f approach to
knowledge sharing

She prefers communicating in structured meetings and devided responsibilities. She prefers
working in projects, not in daily tasks.

important tools

motivation / drives /
interests

affective

other aspects
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IN1: Harvesting App: Frame 1 of 3

Klaus and Dominik are in a pitch meeting. This means that at the customers” site
they present their offer and how they would realize a certain software project.
Klaus is presenting and Dominik observes the customers” reaction. For doing so, he
opened his laptop and takes notes about the customer reaction like questions and
remarks, facial expressions, and also his own intuitive feeling.

There are three alternatives where Dominik writes his notes/ annotations:

1. tothe ppt presentation, i.e. the slide where the note belongs to

2. If he records the presentation as a video, he adds his notes to the video — at
exactly the position where they belong to.

3. Heuses the SeeMe-Editor, a modeling tool for the modeling, commenting and
enrichment of processes.

Optional: Annotations can also be symbols that markissues which can not be
solved by Klaus and Dominik, but which demand a decision by the higher
management.

Further symbaols mark potential of improvement, with respect to phases of the
pitch presentation or a process step. These potentials of improvement can be
commented by colleagues (.1 also think it is important®). This prioritizes the ideas.

R

Process Individual

Collaborative x
Scope Individual Work

Teamwork x

hManzgement / Organisational Learning

Content Ohwin experience x
Others experience

Bast practice / formal work process

[
The sales consultants shall make video Behaviour
recordings and annotate the video real-
time with the Harvesting App

The sales consultants shall focus onthe  Training, Usability
ongoing meeting while using the

Harvesting App

The sales consultants shall enter ideas Behaviour

on process improvement into the
SeeMe-Editor in the Harvesting App

The sales consultants shall use the Portability
Harvesting App on PCs and mobile

devices

The sales consultants shall use the Portability
Harvesting App on a Microsoft

operating system

Recording a pitch meeting by videois not always allowed.
Therefore, other media must be supported also. Video would be
ideal because it can register more information then hand-written
notes.

SeeMe-Editor makes sense especially when the focus of the
discussion was on discussing a process and its software support.

IN1: Harvesting App: Frame 2 of 3
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Back at home Klaus and Dominik review the ppt slides or the video from the pitch
meeting. They do not want to watch the whole video, but only the critical points,
where the annotations are set. Therefore, they hop from one annotation to the
other and reflect about what was good and what could be done better.

The Feedback App proposes them a video with similar annotations/ topic, and they
have a look at this video also.

N

Process Individual

Collaborative

Scope Individual Wark

E T

Teamwark

Manzgement / Organisational Learning

Content Ohein experience X
Others' experience

Best practice / formal work process

The sales consultants shall review Behaviour
meetings with the Harvesting App by
examining annotated video

The sales consultants shall examine Behaviour
other relevant videos proposed by the

Feedback App

The sales consultants shall create an Performance,
extract from the video in less than one  Training
minute

ssmpions
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IN1: Harvesting App: Frame 3 of 3

Dominik presents chosen situations from the pitch meeting video in a meeting of
the sales team, in order to illustrate his learning. The whole team discusses some
critical points and what alternative solutions could have been chosen, what is
important to consider in a pitch meeting. These reflections serve as a training for
the whole team, to sensibilize the sales persons for Best Practices in pitch meetings
and to make these more successful.

R

Process Individual
Caollaborative %
Scope Individual Wark ®
Teamwark

Management / Organisational Learning

Content Ohein experience

Others' experience

Best practice [ formal work process ®

e e

The sales consultants shall share Behaviour
information in the Harvesting App with
colleagues
The sales consultants shall Behaviour

collaboratively reflect on best practices
in pitch meetings based on information
in the Harvesting App

smpions——
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IN2: DoWeKnow: Frame 1 of 3

It"s in his office at Infoman. Dominik phones with potential customers. During a
sales pitch he is asked whether Infoman is able to set up cloud computer based
services for the machine installation processes, integrating internal and external
partners.

Dominik knows that the development group is working hard on the next release of
their cloud computer based CRM-tool, but he has no idea whether this function is

known by the colleagues, whether it is easy to include or whether there are other

potential customers asking for such a feature.

He starts a DoWweKnow-APP (,.Do we know this market requirement”) to decide
how to go. He enters his question and sends it to the members of the development
group. The system can also propose experts who can answer a question, based on
User Profile.

To ensure a good result he asks for answering the question within 24 hours. The
App takes into account the interrupability, e.g. whether the group members are in
a meeting (= not interruptable).

Optional: From the former replies, the system generates a recommendation which
person probably knows an answer. The assumption is that who answered questions
about this product/ process before, knows more about it than those who did not

answer.

Rea. type

The employeesshallgetanswers to Behaviour
their questions from their colleaguesin
the DoWeKnow App

The employeesshallgetanswersinthe  Behaviour,
DoWeKnow App within a time limit that PEIffC_H’I'TIﬂr‘IEE,
they themselves can specify Training

The employeesshallmanage and edit Training
answer options in the DoWeKnow App
with less than 10 minutes training

The employeesshallmanage and edit Usability,
answeroptions inthe DoweKnowapp ~ Performance
inlessthan 30 seconds

The employeesshallbe able to integrate  Portability
the DoweKnow App into email and MS
Outlook groups

The employeesshalluse the DoWeKnow Portability
Apponthe weband mobile devices

The employeesshalluse the DoWeKnow Paortability
Appon a Microsoft operating system

The employeesshall provide answersin ~ Behaviour
the DoweKnow App, optionally adding
free-text comments

The employeesshall, inthe DoWeKnow  Behaviour
App, getrecommendations for persons

able to answer a question, based on

user profile and optionally on their
formeranswers.

The employeesshallnotbe interrupted  Behaviour
by the DoweKnow Appwhenthey are

owenour———
— The employeesshall gettheirquestions  Availability,
2 posted to their colleagues by the Performance
Collaborative x DoWeKnow App immediately except
Individual Work when the colleagues are busy (as
deduced from their communicator
AT software on their computer)and
Management / Organisational Learning x interruption therefore should wait
Content Own experience The employeesshall classify processes Behaviour
R R raTce 3 and questions in the DoWeKnow App,
e.g. according to which Infoman
Best practice / formal work process product/ module they referto.
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IN2: DoWeKnow: Frame 2 of 3

Next day he gets an overview and the results in detail. He learns form the graph
that this feature is not planned yet, but that a lot of customers asked foritin

former times.

He decides to send the result to the development group for further attention on

this feature.

N waed ~ st

.f,' ot

JEL =

—
“ud
» 9

Moo /.*"J (g

1\-

in }'_"-_:. ) ol oS4

DO WE KNOW APP “

Process

Individual X
Collaborative

Soope

Individual work
Teamwwork

Management / Organisational Leaming X

organization

O'Wn EXpEriEnoe
Others’ experience X
Best practice / formal work process

The employeesshall examine visual
representations in the DoWeKnow App
tolearn about processesinthe

Behaviour
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IN2: DoWeKnow: Frame 3 of 3

The management wants to identify questions and competences in the company.
Therefore, the App allows to calculate statistics. The statistics are to answer
questions of the following type:

DO WE KNOW APP

Process Individual X
Collaborative

Soope Individual work

Teamwork

Management / Organizational Leaming ®
Content OWn EXPETIENCE

Others’ experience X
Best practice / formal work process

e e

The managementshall create and Behaviour
examine statistics in the DoWeKnow

Apptolearn about knowledge needs

and resources in the organization

The management shalluse information  Behaviour
from the DoWeKnow app to make

decisions about training needs, process
improvementand new product features

Which processes and process steps refer most questions to? (This can give hints
on potential for process improvement or training need)
Which group or person is asked about what?

Which person gives answers about which topic? (This helps to identify experts
and expertise in the company)
Which questions stay unanswered? (this gives a hint on training or discussion
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IN3: TaskDetection: Frame 1 of 3

Dominik realizes that he is always busy, and in the evening he wonders where the
day has gone. As his day is filled with many “five minute tasks”, he can not easily
tell how he spends his time and whether he spends it corresponding to his
priorities. However, he does not want to note down his activities five-minute-wise.
Therefore, he likes the idea that the TaskDetector (TD) automatically helps him to
find out where his time has gone.

The TD runs on the computer and detects tasks. It assigns them to different

categories automatically:

- Atask category like communication (Email, Skype, Outlook meeting, phone call
on M5S Communicator), documentation (Word, PowerPoint), online research
(FireFox, |E), reading (pdf, Word)

- Toaproject or lead according to project name used in the e-mail title, file name
or meeting title used in the Outlook calendar, or documents according to the
file folder in which they are, or phone number (see Communicator).

- Aduration according to the duration of a phone call or a meeting entry in the
calendar.

In the evening, Dominik can have alook at the day’s statistics, or of the last week
or month to reflect individually: Do | spend my time according to my priorities?
What task category should | spend more or less time with? How much do | spent
for which project partner? Why do | spend more time for one customer than for
another one and does this correspond to their importance?

L

Process Individual x

Collzborstive

Scope Individual Work 4
Teamwark

Mznzgement [ Organisstional Learning

Content Own experience x

Others' experience

Bast practice [ formal work process

feqirenens ———— [weame |

Detection of task Behaviour
Linking of task to category Behaviour
Linking of task to project or lead Behaviour
Determination of task duration Behaviour

Visualisation of statistics: e.g. How many Behaviour
percent of the day/week/month/ year

do | spend with communication,

documentation, ...

The operating system is from Microsoft and Portability
the office software is Microsoft Office.

The useruses the project name or a project specific key word in e-
mail titles, document names, etc.

Either it is not important that all tasks are assigned to categories/
projects, orthe PD must learn or/ and allow manual classification.
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IN3: TaskDetection: Frame 2 of 3

Dominik can learn even more when he compares his tasks performed with tasks
inserted in his personal calendar.

Results: Visualisation of the tasks in the calendar overlaid with the tasks really
done. Like this, Dominik can detect discrepancies.

This is the basis for his individual reflection: If there are a lot of discrepancies, how
can they be avoided e.g. better time management, less time for documentation,
reserving half-days for specific activities ...

Process
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1300 Pirat Untesbeauftragung kdren
1400

1500 Wias: Projektangetiot einreichen

1600 | Whisky: Literatunecherche I

- =

Caollaborative

s osidioner | x|

Individual ®

Scope

Teamwaork

Maznagement [ Organisational Learning

Individual Wark x

Content

Requirements

Others' experience

Best practice / formal work process

Ohn experience 4

Visualisation of discrepancies Behaviour

Visualisation of the tasks in the calendar Behaviour
overlaid with the tasks really done.
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IN3: TaskDetection: Frame 3 of 3

Dominik meets with his colleagues in a time management workshop. They
compare their statistics and share best practices with each other.

The collaboratively discuss: Why is this a best practice, what can we learn from i,

Task Detection App n

Process Individual
Collaborative x
Scope Individual Work x

Teamwaork

Management [ Organisational Learning

Content Ohwin experience

Others' experience

Best practice / formal work process ®

Print-out of individual statistics Behaviour

osumpions

Because of privacy concerns, the users do not want to make their
statistics public. It is important forthe acceptance of the system
that each user stays the owner of his own statistics. Therefore, a
comparison of data among users takes place via the print-outs
they make of their statistics.
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IN4: TimelineApp: Frame 1 of 3

The situation: Margret (working in the marketing): “One day in the train —
independent from any concrete trigger — | thought about the projects | had done. |
mapped them onto our process map and tried to see which parts l have covered
with my projects, where have | collected experience? What is missing ? Doing this, |
have learned a lot, realized what | had achieved so far [...] and then | could say that
on the following three issues | want to work on.” (Interview)

What the Timeline App does: Margret’s experiences are visualized on her mobile
phone as a timeline with milestones. The timeline milestones arelinked to a
process model. The Timeline App can link documents (video, audio, docs, photos,
emoticons) to timeline milestones.

Margret can link documented experiences to the timeline of her projects. This
visualizes correlations among events and trends.

Timeline App n

Process Individual x

Collaborative

Scope Individual Waork x
Teamwaork

Manzgement [ Orgznisational Learning

Content Own experience ®
Others' experience

Best practice [ formal work process

.
e e

The employee shall create and maintain  Behaviour
atimeline in the TimelineApp,

annotating it and linking it to various

documents

The employee shall reflect on her Behaviour
performance by comparing her timeline

in the TimelineApp to the company

project map

The employee shall reflect on her Behaviour
performance and decide on actions

based on visualization of correlations

among events and trends in the

TimelineApp

The employee shall use the TimelineApp Portability
on a Microsoft operating system
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IN4: TimelineApp: Frame 2 of 3

Margret discusses her timeline with her supervisor.

Her supervisor has also documented a timeline. Like this, she can add information
about how she perceived certain events.

Jointly, they conclude about further steps to take by Margret or training need.

Timeline App

Process Individual X
Collaborative

Scope Individual Wark X
Teamwaork
Management / Organisational Learning

Content Ohvn experience X
Others' experience
Best practice [ formal work process

e E—

The employees shall use the Timeline
App to discuss their performance with
supervisors

The supervisors shall use the Timeline
App to discuss the performance of the
employees supervised

The employee and the supervisor shall
compare their timelines in the
TimelineApp

Behaviour

Behaviour

Behaviour
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IN4: TimelineApp: Frame 3 of 3

In a team meeting, Margret and several colleagues present selected parts from
their timelines to discuss Lessons Learned together.

Timeline App “
Process Individual
Collaborative
Scope Individual Work
Teamwaork
Manzgement / Organisational Learning
Content Ohwin experience
COthers' experience
Best practice / formal work process

e e

The App allows to send a timeline by Behaviour
email and then to print it.

ssmpions
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6.3 NBN storyboards

NBN persona 1: Mary

Nurse
name Mary
motto "Pecple are my priority"
demographics Mary is a 47 year old woman

education and

Mary has worked in many different jobs before she became a registered nurse. She had

professional completed all special vocational courses she needs for her daily work. She has gathered a lot
background of experience of life which helps her to relate to her patients.
role She is one of the most experienced nurses and instructs other, e.g. interns, trainees...

workplace/colleagues

She works in a team in different shifts with six to ten colleagues.

learning She has high personal standards and aims at continuously learning to improve the care of her
patients by observation.

reflection She always observes her patients to get an idea or understanding of how to provide the best
care for them.

content types/ She uses little artefacts; most of the time she is concerned with social interactions.

artefacte

structures She mostly acts on instinct when it comes to her daily workpractice. As she communicates

frequently, she contributes to distributing information to all important places. She tries to
complete her work and avoids things which she masters not so well, e.g., she asks colleagues
about tasks that involve a PC.

problem solving and
other knowledge
routines

she reacts spontaneously on unexpected problems and accepts responsibility for misstakes. It
is not so important for her to be right so that she deescalates situations and avoids emerging
problems.

reaction to requests
from colleagues

she is always friendly and open to help patients. She likes to take over tasks which she is
asked for by colleagues and offers her help, especially for tasks which she can complete
more easily. She also appropriates proposals for improvement and tries them out.

communication strategy
/ approach to
knowledge sharing

she tries to shape a good working climate by making people happy with jokes. But she can
also show empathy in critical situations. When she realizes that a colleague needs help or
mentoring, she helps him based on her professional experience and gives advice and
mentoring.

important tools

pen, paper, PC, patient monitoring, phone

motivation / drives /
interests

she is interested in the well-being of her patients, and she is willing to sacrifice things for
this. She likes her profession.

affective She has empathy with patients and tries to improve their situation and make their stay as
agreeable as possible. While she communicates a lot, she only speaks little about her
personal life. Only when they have been completed, she speaks about private aspects.
other aspects
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NBN persona 2: Danielle

Nurse
name Danielle
motto "method beats effort”
demographics Danielle is 22 year old women

education and

Danielle has finished her professional training as a nurse 2 years ago. She has worked in

professional other departements of the clinic before.
background
role She is rather new in the team.

workplace/colleagues

She works in a team in different shifts with six to ten colleagues. She thinks of her
colleagues as her best friends.

learning She believes that she has already learned a lot during her education but is eager to learn
more about specific issues that cause trouble.

reflection She is focused on the practical aspects of her work. How to move a patient or how to lay
him to bed.

content types/ She uses little artifacts except the medical documents.

artefacte

structures She sticks to her education and tries to learn from experienced colleagues. She does not

optimize her routines yet but is driven by the surrounding structures.

problem solving and
other knowledge
routines

She uses mostly trained routines and asks more experienced colleagues for help if this
does not help.

reaction to requests
from collegues

She normally helps colleagues. However she becomes impatient when her shift is nearly
over and all she wants is to going home. She likes to help others on the Computer.

communication strategy
/ approach to
knowledge sharing

She normally does not take the iniative herself but casually joins conversations on nearly
any topic. When talking about her problems she tends to refer to other who caused them
or experienced something similiar.

impartant tools

pen, paper, PC patient monitoring, phone

motivation / drives /
interests

She wants to do her job properly and efficient. She does not like to make mistakes or
working overtime.

affective She avoids to get emotionally involved with patients problems. However emotions play an
important role when collaborating with others or when comparing her daily work to her
personal goals.

other aspects
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NBN persona 3: Susanna
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