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1. EXECUTIVE SUMMARY

This report describes the activities and analysis completed for Tasks 1.3, 1.4, 1.5 and 1.6 of the
SPARK project. The overall aim of these activities was to build an irdepth understanding of

the nature of co-creative design sessions and the way they are conducted today and then use
this understanding to inform the development of the SPARK platform.

The main objectives of this deliverable were to:

1 Characterise the types of interactions that occur within co-creative design sessions
between participants and with artefacts (both tangible and digital).

1 Understand what design practitioners perceive to be the most important impacts and
affordances of design representations used in co-creative design sessions.

1 Gather input from a broad range of design practitioners about the challenges they
currently experience with their use of design representations and the opportunities
they see for SAR technology within the context of co-creative design sessions.

1 Highlight important findings from all of the above in order to support the definition of
priorities and requirements for the SPARK platform in Task 1.7.

Within Tasks 1.3 and 1.4 o-creative sessions were organised between the industry partners
and the case study clients. Thee were normal working sessions that in each case formed part
of an on-going project. The only difference to a normal session was that cameras and
microphones were placed in the room to allow the interactions and discussions to be

recorded. At Artefice the sessions were both related to packaging design: the first concerning
the design of packaging for a range of premium biscuits and the second concerning the

brand identity of an ice cream brand. At Stimulo the sessions were both focused on product
design: the first concerning the redesign of a personal locator beacon and the second
concerning the design of a gas barbecue. This range of products and sessions were chosen to
reflect the variety of activities undbertaken
attractive markets for the SPARK platform.

The analysis of the recordings was completed using a variety of different methods. The

general approach consisted of defining types of behaviour (gesture), activity or topic of the
discussionthat was ofinter est and t hen 6codingd the record
behaviours/activities/topics occurred within the session. One example of the findings from

this analysis wasthat typically 90% of interaction time involves the use of some kind of

design representation or artefact. This is an interesting finding for the SPARK project as it

shows the important role played by design representations during co -creative sessions.

Other examples of findings from the analysis include:
1 Both designers and clients use bah digital (renderings or CAD models presented on a
computer monitor etc.) and tangible (sketches on paper, foam models, working
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prototypes etc.) design representations extensively, although clients seem to prefer
tangible design representations where they are available.

1 Participants sometimes resorted to hand gestures that appeared to interact with
6i maginary artefactsd as a way of communic
had available were not sufficient to express what they meant.

1 In product design sessions the most commonly discussed modifications to the design
were related to: size change, change to the number of instances of an item, position
change, and shape change.

1 In packaging design sessions the most commonly discussed modifications were:
colour change, look change, position change, and change to the number of instances
of an item.

These insights have helped to confirm the relevance of the SPARK platform and provide
useful guidance for its development.

Within Task 1.5 the overall aim was to look at co-creative design activities from the
perspective of design practitioners. Two main activities were completed. First, interviews were
conducted with some of the participants of the observation sessions completed in Tasks 1.3
and T1.4. Thisactivity provided a complementary approach to analyse the results of the
observation sessions. Whereas the analysis in Tasks 1.3 and 1.4 focused on the direct
observation of gestures and speech during the session, the analysis conducted in Task 1.5
focused on the reflections of the participants after the completion of the session. Key findings
from this activity included:

1 Design representations tend to be accurate and/or realistic representations of design
concepts, the similarities that the representations share with real products mean that
they can be used to explore physical or digital manifestations of particular design
elements of interest related to the product as they would be in the real world.

1 For co-creative session, design representations can dfer a way of facilitating
collaboration between the participants, allow for quicker decisions to be made and
improve time efficiency.

1 If the affordances associated with a design representation are not aligned with the
goals of the session, the use of the representation can cause participants to lose focus.

The second activity within Task 1.5 involved interviews with external organisations that have
experience of co-creative design practice. This activity was designed to engage design
practitioners from out side the SPARK consortium and thereby broaden the analysis to include
the perspectives of practitioners from a large variety of relevant organisations (primarily
design consultancies and manufacturers of consumer goods).Key findings from this activity
included:
1 A better understanding of the basic characteristics of co-creative sessions (who, when,
where, why).
1 A better understanding of how designers decide what type of design representation
to use within a session.
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1 Insights into the types of challenges faced by designers in their use of design
representations within co-creative sessions

1 A proposal for the potential application scenarios for the SPARK platform?

1 Insights into the main requirements designers have for the SPARK platform.

Within Task 1.6 the findings from across the various research activitieswere reviewed in

order to identify the insights that could inform the development of the SPARK platform. Key
insights included the observation that clients often struggle to understand and provide useful
feedback on a design representations unless they are very detailed and accurate(low level of
abstraction) but making such design representations can limit the scope for creativity
because the client then seesAsummaryofthechallenges 60 f i X
and opportunities for SAR technology was compiled in order to highlight some of the doubts
and concerns expressed by practitioners about the SAR technology and to propose ways in
which these could be addressed during the development of the SPARK platform. Finally, an
initial, basic roadmap for the development of the SPARK platform was proposed based on the
insights, observations and conclusions from the preceding analysis.
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2. INTRODUCTION

2.1.SCOPE OF THE ACTIVES AND OF THE DELIRABLE

This report describes the activities and analysis completed for Tasks 1.3, 1.4, 1.5 and 1.6 of the
SPARK project. The overall aim of these activitiesvas to build an in -depth understanding of

the nature of co-creative design sessions and the way they are comucted today and then use
this understanding to inform the development of the SPA RK platform.

The main objectives of this deliverable were to:

1 Characterise thetypes of interactions that occur within co-creative design sessions
between participants and with artefacts (both tangible and digital) .

1 Understand what design practitioners perceive to be the most important impacts and
affordances of design representations used in co-creative design sessions.

91 Gather input from a broad range of design practitioners about the challenges they
currently experience with their use of design representations and the opportunities
they see for SAR technology within the context of co-creative design sessions.

1 Highlight important findings from all of the above in order to sup port the definition of
priorities and requirements for the SPARK platformin Task 1.7

Section 3 describes the results of Tasks 1.3 and 1.4 in which fouco-creative design sessiors
involving design practitioners working with their clients were observed. The rich data

recorded from these sessions is analysed using complementary gesture and verbal analysis
methods in order to understand and characterise the types of activities and interactions that
occur within co-creative design sessiors. Much of the analysis presented in this section makes
use of the evaluation criteria of co-creative design sessiors defined in deliverable D1.16 Ca s e
studies and evaluation criteriad.

Section 4 describes the results of Task 1.5 in which interviews with participants of the

observed co-creative design sessiors and with design practitioners from outside the SPARK
consortium were completed. By analysing the thoughts and reflections of these design
practitioners the analysis tries t gpectyeoi@m- s o me
creative design sessiors including the challenges they face today and the potential

applications of SAR technology that they can envisage.

Section 5 describes the results of Task 1.6 whichbrings together the insights and key findings
emerging from the preceding tasks and uses theseto help set priorities and provide
recommendations for the development of the SPARK platform. These recommendations will

be used to define the requirements for the SPARK platform within Task 1.7, theresults of

whi ch are presented in D1.3 O6Final design spec
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3. OBSERVATION STUDIESON INTERACTION WITH PROTOTYPES
(T1.3/T1.4)

3.1.OBJECTIVE OFASK1.3AND TASK1.4

In SPARK one of the main underlying hypotheses is that tangible artefacts (e.g. mock-ups,
products, etc.) have a positive influence on co-creativity in design sessions. This is why the
project aims at developing a spatial augmented reality platform that will allow ta ngible and
digital object to co -exist in the same environment. Theefore we proposed in this first phase of
the project to concentrate on the interactions between designers or between clients and
designers that involve tangible and/or digital artefacts. The objective of tasks 1.3 and 1.4is to
analyse team interactions with digital and tangible artefactsin the everyday design activities of
our industrial partners. The expected outcome of these tasks is the collection of evidence that
will contribute to the consolidated elaboration of the needs (Task 1.% and highlight im portant
features derived from the interaction analysis that allow the definition of priorities for the
development of the SPARKplatform.

Analyses havebeen performed with dedicated softwar e (Transana) that allons a multimedia
gualitative analysis mixingverbal and visual data.Observational activities have beencarried out
at the end uie.eArtficéang Stimutoi censulting companies). We concentrate on
activities involving co-creative design activities and focused on a set of two case studiesin each
location that involved end customers of the products or clients of the consulting companies .
While being involved in a creative design task the designers and their clients (or customers) are
exposed to digital artefacts (e.g. CAD representations,digital visualisations of the packaging,
etc.) or tangible artefacts (e.g. physical prototypes, 3D printed objects, card board mock-ups,
etc.). Academic partners have monitor ed their activity during these real co-creative design
sessiors t hat westcuadile sooc.asWwe have then sel ewithd
the recordings and carried out complementary analysis among the academic partners in
accordance with the criteria, the objectives and analysis framework previously defined (see D
1.1).

3.2 BRIEF DESCRIPTION QHE CASE STUDIES

What we <call odesayis sessisntwhateythie dasggersawork with their customers
(for example Al c e NaseiroAdtafice) or clients. We call customer the people who buy the
products in the shops and client the representative of the companies that manufacture and sell
the products. Because most of them involve predominantly work with a client, these

participants wil|l be cal [Thedypicalddrmatoha nseétingfisrtieem h €

following: 1) the designers present their work and their proposals to the clients, 2)the designers
coll ect t h e-back] 3) ¢hare¢ B =2 jointedesclssion on the evolutions, possible
improvements of the ongoing proposal. During this processthey use different instruments such

11
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as paper/pen/pencil, screenshots laptops, projections, mock ups, catalogues of the brand,
post-it for evaluation, etc. We have been able to record four case studiesthat we will now
briefly describe in order to introduce the context of this work (see table below). A more
comprehensive description is given in Appendix I.

ARTEFICEGROUP stimulo
BRANDLANGUAGEDESIGN
Company 1 Company 2
Project names | Organic Biscuits Ice Cream GEO Device Gas BBQ
) CREATIVITY > Oou ign Lab D Definition 5
IDEAS PRODUCTION  IDERS DEVELOPMENT IDEASE LLd
Design phase
Case study 1 Case study 2 Case study 3 Case study 4
The meeting is dedicated
The session is dedicated to to the review of ideas
the evaluation and feed- previously discussed
back from customers on The meeting is dedicated | about target users, cost
proposition validated in This session is dedicated to | to the review of ideas and assembly issues,
Description of |previous meetings by the the evaluation of the visual | elaboratd in a previous Several parts of the BBQ
the sessions client, 4 package designs identity of 9 design meeting. The ideas have are reviewed and real
are presented, discussed suggestions based on been implemented into products are displayed in
and evaluated. And finally | physical prototypes. The several prototypes and a show room so that the
one concept is revisited proposals were discussed | presented to the client, participant can
and modified following the | and customers remarks Emphasise is given to the | manipulate them and
customers comments were recorded on post its. | material aspect and color. | compare on real objects.

Figure 3.1. Description of the cases studies

Artefice is a consulting company specialised in branding design and communication. The
products designed by Artifice are mainly packaging for food industry.

Stimulo is a consulting company spedalised in product design. The products designed by
Stimulo are manufactured products for all kind of industry ranging from small start -ups to
international gro ups.

3.3.TERMINOLOGY FROM VIRTWAL AND PHYSICAIPROTOTYPESO DIGITAL AND TAN@LE
ARTEFACTS

The terminology used in the SPARKproject definition highlights two different categories of
design representations: sketches and 3D CAD modelsdisplayed on screens, or tangible shapes
produced for example with additive technologies or cardboard mock-ups. Following the results
of deliverable D1.1, we chose to use the terms digital and tangible to qualify the
representations that are used by the stakeholders during the case studies Then a digital

This project has received funding from
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representation may be 2D or 3D computerised representation, a picture, an image, a concept
rendering, everything that is displayed on a digital screen, like a computer or HD television. A
tangible representation will be object that helps to the creation, the understanding, the
explanation, of the concepts, as long as it is tangible. Example includes hand sketches onpaper,
printed 2D drawings, 3D physical mock-ups, printed photos, etc. Our observations led us to
create a new category that we callimaginary representation and that we will explain further in
the document. Basically an imaginary representation is a representation externalised by
gestures and words but that has no tangible reality at the moment the participants make
reference to it.

Design representation: we use several names to describe the objects used by the participants
of the design sessions Prototypes, objects, representations, elements, resourcesare all
different terms involving different level of genericity or particularity, describing a set or sub-
set of objects of the world. Our observations show two main categories of elements that are
used by designers: elements dedicated to the description of the designed object and
elements dedicated to the description of the environment, the context of the designed
object. We propose to consider two categories: design representation and external resource.
The category design representation is used later in the description of the interviews of task
1.5 and most of the elements of this category are based on the work of Pei (2009). Therefore,
for the analysis of the design sessions, h order to reduce the ambiguity, we chose to include
all these elementsin the same category. We propose the term Artefacts . Eachexternalisation
used during a design session isthen considered as an artefact(figure 3.2).

In our analysis, we will consider Artefacts that are either digital , tangible or imaginary ,
according to the classification proposed above.

This project has received funding from
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ARTEFACTS

Design
Representations
(Pei, 2009)

External
resources

1
1
1
)
1
I
I

Artefacts created, modified
for the purpose of
representing the future
product/idea/intention and

evaluating, testing, that an external resources is inspiration.
characterizing the future modified for the purpose of

product. representing an idea. Examples:
Examples: Existing products (of the

Physical or Digital
prototypes, Mock up,
drawings, sketches, 3D

External resources that are
support of creativity and are
becoming design
representations: that means

Example: a bit of product
hacked for representing a
feature of the product

Object of the world used to
support/certificate
argumentation/expression
of an idea. Source of

brand or concurrent),
boards of existing products,

cat al

model s &

Figure 3.2. Categories of artefacts

3.4 DEFINITION OF THE LEBL. OFOBSERVATIOMND THE ANALYSIS FRAEWORKS

3.4.1. Interaction analysis framework based on gestures

3.4.1.1. Justification of the use of verbal and gesture interactions analysis

As weraised in D1.], the interactions with artefacts in design sessions have been studied in the

literature by means of protocol analysis based on the analysis of verbalisations and/or the

analysis of gestures associated with verbalisations. Observing and analysing thesgractices is
an important level of analysis in order to understand the needs for interaction in co-creative
sessions and anticipate future needs for the SPARK platformThe aim of our observations is to

capture these interactions in natural setting. An interaction is defined as an action that a

person performs towards someone or something that is present in his environment. It could

be an interaction between a client and a designer for example, supported or not by an artefact,

but also an interaction between a client and a physical mock-up when he manipulates or
observe it. An interaction can therefore be verbal or physical. Studying interactions is an
objective way of observing a design session. Thidype of observation has already been used by
other researchers studying design (Watts et al., 1996), (Brereton & Mc Garry, 2000), (Lund,
Prudhomme and Cassier, 2009)

14
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In our study, we first concentrated on gesture interactions involving artefacts and our aim was
to evaluate the importance of these interactions. We focused on gestures as a first level of
analysis since gestures are the firs and observable feature of a design session.Gestureanalysis
does not require the full transcription and translation of the verbal interactions and is less
subject to interpretation from the researcher .

In a second time, we carried out analysis of verbalisations and is presented in Sections 3.4.2
and 3.8. It is an important level of analysis that allows to access to someinformation on the
content of the exchanges. Then we can distinguish more accurately if the interactions are
related to the structure of the product or to its behaviour or to the functional aspects of the
solution. This is very helpful to distinguish what aspects of the case studies are relevant for the
SPARK platform or not, as well as a deeper investigation allowed to recognize the spetific items
elaborated within the design process and their transformations.

3.4.1.2. Definitions and typology of gesture interactions
As postulated for the gesture analysis in deliverable 1.1 and depicted in Figure 3.3, we
considered three different actors/items for the gesture analysis the client(s), the designer(s),
and the artefact(s), and we defined 8 different categories of possible interactions that are
detailed in Figure 3.4 bebw.
The analysisdistinguishes two sublevels (1.1 and 1.2)

Designer
S

Figure 33. Structure of the analysis framework.
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Level 1.1

Level 1.2

interaction

definition
Interaction from theclientto  The client will explain/show

la the designers WITHOUT something to the designer without
artefact using an artefact
Interaction from the The designer will explain/show
1b designersto the client, something to the client without
WITHOUErtefact using an artefact
2a Interaction from theclientto = The client will explain/show
the designers THROUGH an something to the designer by using
artefact the artefact
Interaction from the The designer will explain/show
2b designersto the client, something to the client by using the
THROUGH amtefact artefact
3 Interaction of theclientwith = The client will use/manipulate the
anartefact artefact fa himself
Interaction of thedesigners = The designer will use/manipulate th
4 with anartefact artefact for himself
Interaction between the The client will explain/show
5 , WITHOUTartefact something/talk together without
using an artefact
Interaction between the The designer will explain/show
6 designers WITHOU rtefact = something/talk together without

using an artefact

Figure 33. Interactions framework level 1

34.2. Interaction analysis framework based on speech  content
Still with the purpose of exploring the dynamics of collaboration in design, the analysis of
speech protocols was completed by the research teamin order to grab further relevant
elements to support the identification of needs and expectations the SPARK platform aims at
satisfying. Beyond what stated in Deliverable 1.1, for what concerns the metrics to be applied
for the analysis of interaction, the consortium agreed to explore the SAR-related issues that
occurred during the collaborative design sessions with a deeper attention. This required
focusing the scope of the already defined metrics in order to provide meaningful evidences
and priorities for the identification of relevant content. The outcomes of this investigation
also aimto support the d efinition of requirements and use cases for the management.
To this purpose, we have developed tailored metrics using the analysis of the recordings

carri

ed

out

dur i

ng

t he

preparatory observat.i

7t"-8™- 2016). The coding scheme developed for the above analysis aimgo measure the
duration of episodes in which SAR-relevant content is mentioned. We structured the coding
scheme according to three different layersin order to grab different facets that might be
relevant for the development of both the SAR and the information modules of the SPARK

platform.
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Layer 1. Relevance of the content and interaction for the development of the SPARK
platform (5 mutually exclusive categories the nature of design items with reference to
their usability on the mixed prototype 0 t-lbe) 6

Layer 2. SARrelated topic emerging from the discussion (8 different mutually exclusive
categories describing the what the items are)

Layer 3. Distinctive features of the topics considered and coded at layer 2, with
reference to the characteristics the designer would like to change or keep (9 different
features describing the features to be changed or kept in the proposed design ).

For what concernsLayer 1, the five mutually exclusive categories are as hereafter:

A. SPARK diretly related items such as textures, logos, images, textual elementé

B. |l tems drawn 0ex novod within the sessio
design object (e.g. in SPARK they could be scanned from paper and projected
on the prototype, or sketched on a tablet)

C. Stylized items drawn within the session to share directions/thoughts with other
designers/participants for the development of the design object, but not to be
directly reused as content to be projected on the prototype (draft sketch for
concepts to be searched/produced elsewhere), Imaginary artefacts may fall in
this category

D. Further sketches not to be reused on the prototype, but concerning other
aspects of the development process (schemes on strategic decision § )

E. Discussion not related to design elements, usually relating to the project as
whole: strategy, timing, knowledge, data, etc (with no support of sketches or
drawings).

We expect that the co-creative design sessions for Task 1.3 and 1.4 can be characterized by
means of the above classificaton. It is also worth mentioning that, depending on the specific
stage of the development process undergone in the creative industry, some of these
categories might be not frequent in the planned observations , despite they all appeared in
some preliminary tests run before the start of Task 1.3 and Task 1.4Therefore, the
classification, for Layer 1will be kept as it is presented above in order to have a sufficient
degree of generality that makes it applicable also along the next steps of the project (WP4
and WP5).

We have developed Layer 2 for its application on the recorded segments classified by the
letter A, even if it can potentially apply also to the segments classified with different letters.
Layer2 considers the specificdesign items identified in Layerl. It is organized in:
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Statements referringto &
Texture ébackground motifs/ patterns

Logo ébrand distinctive graphics

Image €éa computer generated picture

Photograph éa photograph of a real object

Text éthe part concerning words

Icon € I ¢ oymbdisghat do not belong to the brand

SystemPart € somet hing not pertaining to 4isystem wt
tangible).

Whole €t he product as a single entity

For each of the above items, thefocus of the discussion on the distinctive feature identified
by the classification developed for Level 3, whose nine different features are as follows:

Statements referring to  features of the items characterizing the &

Position €geographical di sl oc atwhotenesign ptoposalr e f e

Orientaton édegree of rotation

Size €l ength and/or width and/or depth

Number €t he amount of i tems

Look € collective indications of qualitative features of the content such as
morphology, shape, geometry etc.

Colour échromatic content

Content €1 nf dan di@ctly communicated

Material €t he substancesdesgopropasad i ng t he

Presence éintroduction or removal of 1 tems.

Additionally, the partners involved in T1.3 and 1.4 also agreed on mapping the speech also
according to the FBS framework (Gep, 1990), whose variables have been adapted and
generalized for this specific purpose. The interpretation of the three FBS variables is as below
reported:

What ever rel ates toé

Function éthe intentions of the design repre:

Behaviour ét he communi cation and ibehihdghedesignt at i ¢
proposal

Structure ét he structur al characteristics of t

This is done with the purpose of creating an additional layer of codification. It serves purpose
of having the data codified according to one of the most common coding schemes used in
literature. This makes possible comparing different existing sessions in the future, possibly
also recorded beyond the SPARK project, and gain further insights dout the cognitive
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dynamics within collaborative sessions in the remaining part of the project (e.g. WP4), for
which theserecordings can be benchmark sessionst hat descri be .6nor mal

3.5 DATA ACQUISITION ANDPROCESSING

3.5.1. Introduction
A lot of design activities and prototypes can be used during a design and/or co -creativity
session.In the project, we use mainly two complementary research approaches. One based
on interviews and one based on video analysis. In this section we will describe the video
acquisition and management process.

The active involvement of our partners Stimulo and Artefice was avery helpful added value
which stimulated the team and improved the efficiency and the success of the process: they
provided us with the room meeting plan s, the disposition of their clients, designers and
information of the use of specific sessiontools (TV, whiteboard, heavy materials...) so thatthe
recording could be planned well.

3.5.2. Equipment / settings
Video
The video recording process requiresheavy material: we filmed the scene with 4 High
resolution cameras, fixed on professional tripods, covering at best the entire scene and
taking into consideration specific requirement s of the session, mentioned by our partners.

These cameraswere plugged in a Tricaster, which is a professional device forthe creation and
broadcast of live High definition video content for professional TV broadcast

In agreement with our industrial partners and i n order to be non -intrusive asmuch as possible,
we installed the Tricaster outside of the meeting room and we stream ed and follow the session
from a monitor in a different location.

Audio

Concerning the audio, we provided participants with personal lapel -micro phones, when it was
possible, in order to have a good audio quality and a separate recording channel for each
participant. The microphones were plugged on a Tascamaudio multichannel device, which is a
professional audio recorder that allows the recording and synchronization of 8 simultaneous
audio tracks. We also installed an ambient microphone to cover the whole room.

3.5.3. Protocol of observation
Here is the descriptiass: of the observationds
1- Setting up material: Before the beginning of the session, the research teaminstalls the
observation equipment.
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2- Inform participants: The participants havebeen informed of the protocol and invited to
sign the consent to participate (seeappendix II).

3- Record the meeting. During the sessions the observing team sits apart in another room.

4- Interview: Post session interview have leen carried out with selected participants.

5- Post process and datastorage (including synchronisation, formatting, etc.)

First of all, before the beginning of each case study, we askedfor the agreement to record the
session from the participants. For this purpose, a document describing the observation
protocol has been provided (see appendix Il), including the methods and the equipment used
for the recording s, the data processing and of course the confidentiality of the data. At the end
of the document, th e participants signed consent to participate to the experiment.

During the capture, we also recorded some basic information: the date and the time, the project
name and the goals of the meeting (usually given by our design partners before the session),
the language of the session,and the context of the session (where the activities we observed
took place in the design process of the company). We noted also the participant séfunction. For
example, among the clients, there were some creative or marketing directors, and some other
people who gave an expertvision.\We alsodrew a map of mositior, ofthe aptefacts
used, and of the camera and furniture present in the room. All this has been summarised in
Appendix II.

3.5.4. Post-processing
After collecting data at our partnersdpremises, wehad to post-process the raw data in order
to combine audio and video inputs, synchronising them to have a result which facilitates the
analysis ofthe sessiors.

Option of filming with professional equipment guaranteed an excellentresult but it require d
a time-consuming procedure. The overall amount of data gathered for the four sessions was
1.9 TB, the main contributor being the raw video data which is 1.4 TB. The final exported
video files are compressed down to 12 GB.

Data processing

In this step we mainly used Sony Vegas Pro which is a video editing software package. The
principal motivation of choosing this tool is that Sony Vegas Pro manages exporting High
definition video. We used Audacity to manipulate the audio files as well.

The post-processing includes the following tasks:

A Importing files:
Sony Vegas pro import and read files frame by frame before letting the user operate them.
This is a time consumingtask, for example for G7 (company 2) case study,importing 4 video
and 2 audio files takes approximately 77 minutes.

20
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A Manipulating files:
Once the video file is imported, we can adjust it as needed, by cutting extra parts, and
synchronising with audio files and deleting the camera sounds to improve the final result.

A Exporting files:
The final step is to set the full High definition Image parameters and the multitrack audio option
and then run the exportation. This is the most time consuming task of the whole process: for
example, exporting a project with 4 videos that initially last 3 hours can take approximately 18
hours 45 minutes. We had to do that for the four case studies and a substantial number of
times, as we had to fine-tune the parameters, particularly the synchronisation of the video and
the sound.

3.5.5. Transcriptions of the recordings
In order to manage the data and accessing the speech related content more quickly and
efficiently, the recordings of the two collaborative design sessions carried at Artefice have
been transcribed with some excerptsof St mul ods sessions that were
episodes. The relevance has been decided collectively based on the intensity of the
interactions and the topics addressed. These were used in the interaction analysis introduced
in 3.4.2 Full transcriptions of the other two sessions are also being completed for the use by
various partners.

3.6.GESTURE INTERACTIOMSNALYSIS LEVEL.1

As presented in section 3.4 our coding framework addresses different levels of interactions
and for this first level of analysis we addressed gesture analysis along the entire duration of
the four sessions.

3.6.1. First analysis Strategy
The objectives of the first-level analysis were:
1 To quantify the time ratio where designers or clientsuseo r  d use abtéfacts to
support their interacti ons during the co-creative sessions observed
1 To characterise who (designers or clients) use artefacts and which types of artefacts
were used (digital or tangible).

For this first-level analysis we considered all the four recorded sessions. For the Stimulo cases
studies, it was manageable to code the totality of the video, because they last 1h20 and 1h40.
Artefice casesstudies last 3h30 and 2h90. In order to ensure a consistenttime frame for the
four coded sessions we choose to select different episodes of different step of the Ar t ef i c e
meetings. For example, for the Case study1 meeting we selected one of the four packages they
considered during the meeting (figure 3.5, dark green cells on the top of the figures). The same
procedure has been applied for case study 2 and the two sets of episodes are displayed on
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figures 1.5and 1.6 al ong t he s e s.dn both £a8es,tthevided selaced for the
analysis has been reduced to approximately 1h30mn.

Lol Taof T2 [3 [4d [5d [eq [ 20 (3 T[40 [s50 [ed [1g |2 3 4 50 |6 1] [20 [ 3
N <|m|o|a 2
. Concept| ® E = | . e
overview of other bran Concept A Concept B Concept C O ShelfH| 2| 2f 2f © Multitouch £
D |m &% | 5| 5| concepts =
)]
Figure 34. Selection of the moments to analyse:case study n°1
| 0 10 20 30 4 50 6 10 20 30 40 50 6 1 20 3 40 50 60
o <) .
- S o [ 3 [ Special :
Vision & visual identity Concept 1 Concept 2 9 3 Multitouch work
- — | proposal

Figure 35. Selection of the moments to analyse: case study n°2

3.6.2. Gesture Analysis framework level 1.1
The first level of coding analyses the gesture interactions with or without artefacts. Every time

a person interacts with an artefact we encode X or Y the duration of the interaction with this
artefact (seefigure 3.7).

Figure 36. Types of interactions

Interactions of type X can be:
1 Interaction between the client (s) and the artefact (s) (whether digital or tangible)

1 Interaction from the client (s) to the designer (s), through the artefact (s) (whether digital
or tangible)

Interactions of type Y can be:
1 Interaction between the designer (s) and the artefact (s) (whether digital or tangible)

1 Interaction from the designer (s) to the client (s), through the artefact (s) (whether digital

or tangible)
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We run these analyses with Microsoft office Excel 2013using tables shown figure 3.8. We
choose to code second by second.

DIGITAL
TANGIBLE

X (client)

TANGIBLE

Figure 3.7. Example of a coded episode.

In order to have consistent results, we established acoding book where we can find the
coding rules and some examples of application.

For example:

Rule 1:We do not differentiate the clients between them, or the designers between them. If

several designers are participating to the session, either the designer 1 or the designer 3 that
interact, we will code the same way: interacton of t he oO0desi g#w&r i with

Rule 4: There may be sequences where are coded several interactions simultaneously. Several
causes are possible. In that case, we listed all the possibilities where¢his may happen and we
code in parallel simultaneous events on the timeline.

The aim of this coding book, is to enable anyone to code the video and obtain the same
results.

3.6.3. Results and discussion on the level 1 .1
Here we present the level 11 analysis using four types of graphic:

1 The first graphic displays the breakdown of interactions with or withou t artefacts. This
highlights the predominance of artefacts (digital and tangible) in the communication
during the design sessions.

1 The second pie chart displayswhat type of artefact (digital or tangible) is the most
solicited among the participants, designers and customerscombined. This analysisaims
at supporting the hypothesis of a predominance - or at least the significant presence -
of tangible artefacts compared to digital, in the exchanges among the participants.
The third pie chart lets us seewhat type of artefact the clients use the most.

The fourth pie chart lets us seewhat type of artefact the designers use the most.
1 Combined with a summary of both designers and clients we can analyse if the clients a
the designers tend to use significantly more artefacts.

= =4

Breakdown of interactions with or without artefacts

Thanks to the first level of analysis, we obtained severalinteresting results. In the following
graphs, we can see the distribution of the time when participants (clients and designers
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combined) are using artefactsor not. During the sessions,on average, we have approximately
90% of time where people are using, pointing, manipulating, annotating, sketching, or just
simply talking about ! artefacts (figure 3.9). This confirms that artefacts played a very significant
role in the co-creation sessions observed.

CASESTUDY N°1: CASESTUDY N°2:
Break down of the interactions Break down of the interactions
with or without Artefacts with or without Artefacts
? 18%
W Time without . W Time without
artefacts artefacts

\ ,f Time with artefacts \ / Time with artefacts

CASESTUDY N°3: CASESTUDY N°4 :
Break down of the interactions Break down of the interactions
with or without Artefacts with or without Artefacts
? W Time without i m Time without
artefacts artefacts

'\ 'l' Time with artefacts \ f‘ Time with artefacts

Figure 38. Distribution of time with and without artefacts

Brealdown of interactionX(client) andY(designer) with artefacts during the meeting

The first group of pie chart displays (figure 3.10), of all the interactions with artefacts, which
ones involve the clients or the designers .

! These verbal interactions have been identified just as the other interactions we just could
0seed they weeddnatksterkto what theymwtere talking about.
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Case study n°1 Case study n°2

M Interaction of
type X (Clients)

M Interaction of
type X (Clients)

W Interaction of M Interaction of

type Y type Y
(designers) (designers)
Case study n°3 Case study n°4

M Interaction of M Interaction of

type X type X (Clients)
(Clients)

M Interaction of M Interaction of
type ¥ type ¥
(designers) {designers)

Figure 39. Breakdown of interactions with artefacts for clients and designers.

We note that in Ar t ef i ceds case stheurkakdown betwekrd cliemts dnd 2 )
designers isreasonablyequal. On t he contrary, the breakdown
and 4) is more 63% for the designers and 37% for the clients

In the following, we point out some facts that may explain the differences in the results.

However, this should be investigated further in order to get a rel iable result based on the

observation of more cases:

1 Firstly we notice that the design phase considered in Artefice and Stimulois different.
o In Artefice, we are in the creativity phase of the design process, The concept was

not frozen and the designers were still trying to get feedbacks from the client.
Therefore more interactions may be necessary to get a shared understandingor
clarify the clients® opinions.

» ANALYSIS 3 STRATEGY] 3 creaTiviTY 3| ouTtpPuT

IDEAS PRODUCTION  IDEAS DEVELOPMENT IDEAS EXECUTION

BRIEF
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o InStimulo,wewereat t he end of the I D Definitior
structure was almost frozen. We are approaching the end of the design process
and the participants are working on the colours, materials ard finishes, therefore
we may consider that they need less interactions in order to come to an
agreement as they have had the time to build a shared understanding during the

previous design phases.

Praduct Design — o
Design Ansiosch Design Lab ID D¢ finition

1 Secondly, we notice that the objectives of the session are not the same in Artefice than
in Stimulo. Which may also be a factor that influences the results:

o In Artefice, the goal of the session was to get the clients feedbacks. They ask
customers to evaluate each concept with positive and negative aspects This is
potentially a reason why there is a greater number of interactions from the clients
than for Stimulo.

o In Stimulo, the goal of the session was mostly to present the updates which have
been done since the previous meeting. Of course the clients were very welcome
to comment on the proposal, but it was not the main aim of the session.

1 Finally It should be noted that during the Artefice sessions, we have around 34
designers and 6-7 clients, whereas during the Stimulo sessions there were 3 designers
and 1 client. This also can be a reason for the predominance of the clients interactions

in Artefice.
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Brealdown of interactions with digital dangibleartefacts +Y)

Case study n°1 Case study n°2

Interactions
with DIGITAL
artefacts

Intcractions
with DIGITAL
artefacts

M Interactions
with TANGIBLE
artefacts

M Interactions
with TANGIBLE
artefacts

Case study n’3 Case study n°4

Interactions
with DIGIT AL
artefacts

Imteractions
with DIGITAL
artefacts

M Interactions
with TANGIBLE
artefacts

M Interactions
with TANGIBLE
artefacts

Figure 310 : Breakdown digital vs. tangible for clients+designers interactions

For this analysis, we took the portion of time where participants were using artefacts, and we
distinguished, the distribution of tangible artefacts versus digital artefacts.

We clearly observe that in three of the four cases the participants use mostly tangible artefacts.
We mention that during the sessions, we usually found several tangible artefacts (paper, post
it, mock-up, catalog etc) and only one or two digital ones (computer or tv screen).

However in case study n°1 we see the opmsite phenomenon. We have more interactions with
digital artefacts than with tangible ones. In fact, during this session, the designer realised that
the mock-up available was not corresponding to the digital representation. The colour of the
packaging was not exactly the same that the one projected on the screen. Because of this issue
the designer prefered to remove and hide the mockup an d rely on the digital one. The clients
had only the digital representation and printed concept to evaluate the proposals. Furthermore,
during case study n°l, the designers used a multitouch screen which enable the live
modification of the concepts. These could be the main reasons behind the result of this case
study.
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Breakdown of Digital / Tangible artefact used by che}

Case study n°1 Case study n°2

M Interaction of M Interaction of
type X : DIGITAL type X : DIGITAL
Interaction of Interaction of
type X: type X:
TANGIBLE TANGIBLE

Case study n°3 Case study n°4

M Interaction of
type X : DIGITAL

M Interaction of

i type X : DIGITAL
Interaction of Interaction of
t‘t'FJE X: W
TANGIBLE %perIBLE
Figure 311.Br eakdown digital vs. tangible for clients

For the analysis displayed figure 3.12 we took the portion of time where clients were using
artefacts, and we distinguished, the distribution of tangible artefacts versusdigital artefacts.
For the same reasons thanfor the previous case we find out that globaly clients were using
more tangible artefacts than digital ones, excepted in case study n°1

In case study n°4, we observe that we haveslightly more interactions with digital artefacts. In
fact, during this session, the only digital representation was displyed through the clienté s
laptop.
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Break down of Digital Tangibleartefacts used by designerg) (
Case study n°1 Case study n°2

M Interaction of

Y : DIGITAL
M Interaction of NS

type Y : DIGITAL

Interaction of
Interaction of

typeY:
type ¥ : TANGIBLE
TANGIBLE
Case study n°3 Case study n’4

M Interaction of
M Interaction of typeY :
type Y : DIGITAL DIGITAL

Interaction of

j Interaction of typeY:
type ¥ : TANGIBLE
TANGIBLE

Figure 312.Brea k down di gi t al Vs. tangi.bl e for designers

In this results, we took the portion of time where designers are using artefacts, and we
distinguished, the distribution of tangible artefacts and digital artefacts.

Comparatively to the previous pie graphs (clients), we see that the designers from Artefice use
more digital artefacts. This is due to the fact that they are using a multitouch screen, which

requires some knowledge. In the case study n°2, the multitouch screen had some troubles, so
they used the macintosh screen and the designer was forced to do the live modification directly

on photoshop.

In Stimulo, in case study n°1, they are using only a TV screen in order to project a powerpoint
presentation, and a laptop to simulate electronic fe atures. In case study n°2, theyused the
clientd faptop sporadically to watch video, pictures, or to refer to an email. These are the
reasons why we have mostly interactions withtangible artefacts.
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3.6.4. Conclusion on level 1.1 analysis

From this level 1.1 analysis we saw that the vast majority of the interactions were carried out
through artefacts or with artefacts and that both tangible and digital artefacts are involved in
these interactions (figure 3.14). We therefore conclude that a suitable environment for co-
creative sessionsmust enable participants to interact with each other through and also directly
with digital artefacts and tangible artefacts.

It seems that customers and clients are more likely to use tangible artefacts when available and
use digital ones if no other option is at hand. This hypothesis is worth being investigated
further. Additionally the c | i eoarticipasion ratio (Client vs. designers) figure 3.14) depends
a lot on the objective of the meeting. For example, in case study 1 and 2 the sessions were
dedicated to customer feedback therefore we have a greater participation of the clients

compared to case study 3 and 4 where we had a more classical design meeting.

Case study 1 Case study 2
100% - 100%
Digital Digital
83%
73%
56%
50%
Tangible
Tangible
0% 0%
o,
o 50% . 100% 0% 47% 100%
esigher Client .
Designer Client
Case study 3 Case study 4
100% 100%
Digital N
92% Digital
84% 89%
66%
Tangible Tangible
0% 0%
o,
0% 68% 100% 0% 58% 100%
Designer Client Designer Client

Figure 313. Summary chart showing breakdown by designer vs client and tangible vs digital
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3.7 GESTURE AND INTERA®MN ANALYSIS LEVEL.2

3.7.1. Data studied
The level 11 data processing gave some global information about desi gner sd and
of artefacts along the four different case studies we analysed The objectives of the level 1.2
analysisis to provide a deeper gesture analysison selected episodes. Ourcriteria for selection
are the following :
V The episodeswere based on interaction with tangible or digital prototypes, being
interesting for a better understanding on how artefacts were used during interaction,
V They put forward the use of more than one type of artefact at the same time, for
example imaginary and tangible. Such interactions might feed the requirements for
the future SPARKplatform,
V They included 6si mul ati on wi supporhta codveyddeas hi g f
or to interact with others. Once again, such lacks could be addressed by the future
platform.

We chose four different episodes from case study 4:

V Episode 1, Fron 17:38 to 27:20
This episode shows a sequence of two distinct phases: in the first halfof the sequence
digital representations are used (videos visualized on a laptop) while tangible artefact
(real Barbecues)were used in the second half.

V Episode 2, Fran 29:34to 34:18
This episode features a lot of hand gesture during interactions between the client and
the designers, while other artefacts used are mainly paperand sticky notes.

V Episode 3, From 1:08:55 to 1:13:17
In this episode, desgners mainly use Post-It notes (representing temperature gauge or
labels) which they stick on top of the barbecue to help give an indication of what the
finished barbecue product might look like .

V Episode 4, From 1:17:38 to 1:22:36
This episode is particular because actors ag manipulating spare parts of the BBQs
(knobs and a handle). Designers and client manipulate knobs,put them in situation on
the real barbecue and on the design representation of the new version of the
barbecue that is displayed on a pin board.
The handleis alsoused by the designer and client working together to simulate what it
might feel like to operate the handle .

3.7.2. Data processing
The initial analysis framework, Level 12 analysis(see figure 3) was enriched by differentiating
interaction s according to the nature of the artefact involved during the interaction: digital (d),
tangible (t) and imaginary (v). Digital and tangible have the same meaning as in the previous
analyss (see section 3.3) Weaddeda new cat eg onmaginarywe fotmeaalctérizing
interactions where designers and/or clients are using gestures with hands as we will qualify as
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Oestureintheai r &6 for Iinteracting together. This 0
oriented, but also used for simulating a shape of a part or simulate the manipulation of the
product.

Thi s 0 g e saiunaghave wo purposes:
VvV Gestures to support oral communication, emphasizing the speech. It usually falls into

thebody | anguage category. We'l/ ref.er to t|
VvV Gestures for simulating usage of whole or part of the product. It can also depict the
shape of parts that do not exist vysét. We' |l

However, we decided to code these two kinds of gesture in a unique interaction set called
damaginary artefacta

The interaction framework used to code interactions of the selected moments can be described
as follows:

la Client to designer without artefact

1b Designer to client without artefact

2ad Client to designer with digital artefa ct

2at  Client to designer with tangible artefact

2av  client to designer with imaginary artefact

2bd Designer to Client with digital artefact

2bt  Designer to Client with tangible artefact

2bv  Designer to Client with imaginary artefact

3d Client (to client or with himself) with digital artefact
3t Client (to client or with himself) with tangible artefact
4d Designer (to designer or with himself) with digital artefact

4t Designer (to designer or with himself) with tangible artefact

5 Client to client without artefact

6 Designer to designer without artefact

7 Other

We add a category 60Otherd for interaction tha
categories.

For example:

Example 1: Designer 1 pushes the chair out
Example 2: Designer Jand Client come back to the desk

We deliberately discarded 3v and 4v categories as we considered that opportunities to witness
actors making gestures in thin air for themselves would not occur.
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We also add a marker we calledd mu | t io pdinetbe fact that more than one artefact is
handled simultaneously. This is the case when for examplemaginary artefact (gesture) is used
during interactions with tangible artefact. This is also the case when a tangible artefact is used
at the same time asanother tangible artefact, provided that these two artefacts are considered
in relation to each other. For example, when an actor considers knobs that have been
disconnected from the barbecue and they compare and observe these knobs in relation to the

barbecue, we recorded the double artefacts a s & mu(knbls prid éabecue). Buton the
other hand when people extract a drawer from a barbecue and then discussit, we do not
considert hi s as.omultipled

We used the TRANSANA Software toperform the coding of the chos en episodes (figure 13).

TRANSANA enables tosimultaneously view:
A the four camera angles captured inthe video (upper right corner),
A the transcript (That was constructed gradually during the analysis) of the
interaction expressed in terms of gesture (bottom left corner)
A and the collections of interactions we associate to the same keyword (bottom
right corner)

020000 040000 100000 120000

[ @@ @) ] & Temps 020185 [ Repares | 027473 Choise | 0:00000 Totat 136:

Fichies vidéo: « F\SparkiB8Q-AINAL mpt »

Transcrption - SPARK > BIQStimlo_extrsit 1 > Gestes BBQ_entrsi 1
9B ruied.° [FOYABSRAER BR| @ @ | X Stlector: 017473 - 047475

Gestes BBQ_eratt1

o M Erait 2880

Figure 314 : Transana screenshot

Irems choicss | Mets-ciés

Two researchersdid the first coding activities together. During this activity, they collectively
built a coding book based on decisions made about the way to code ambiguous interactions
in which they did not agree on coding in the first instance.

For example:
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1. When a client or designer B is not'obviously" attentive (but maybe listening), while his
interlocutor A speaks to him, we code the interaction between A B and we add
another interaction describing the interaction B is doing in parallel.

2. Artefacts @an be digital (laptop video, CADmodel, slides on TV screen...), tangible
(everything that can be touched, seized, grasped...) amaginary

3.7.3. Results of gesture interactions level 1.2
The results we obtained are available in Appendix Ill. For each episode studied, you can find a
timeline showing the result of the coding of the interacti on and a representation of the
breakdown of the interactions according to the interaction framework defined above.
We describe in the following the main findings and analysis of the episodes.
Results for the first episode

Interaction types % of time
la Client to designer without artefact 6
1b Designer to client without artefact 5
2ad Client to designer with digital artefact 11
2at  Client to designer with tangible artefact 12
2av client to designer with imaginary artefact 10
2bd Designer to Client with digital artefact 0
2bt  Designer to Client with tangible artefact 27
2bv  Designer to Client with imaginary artefact 2
3d Client (to client or with himself) with digital artefact 4
3t Client (to client or with himself) with tangible artefact 7
4d Designer (to designer or with himself) with digital artefact 0
4t Designer (to designer or with himself) with tangible artefact 15
5 Client to client without artefact 0
6 Designer to designer without artefact 0
7 Other 2

Figure 3.15. Resultsof episode 1.

Noticeable elements

This episodes last about 10 minutes.

Digital artefacts were proposed by the client during the first half of this episode. 11% of
interaction time is coded as client to designer with digital arte fact (the client laptop was used
for displaying a video clip). Designers did not use digital artefacts to interact with the client.
They suggested to the client to directly interact with atangible artefact during the second
half of the episode. In the largest percentage of time (27%), designers were interacting with
the client with tangible artefact s. The client also interacts a significant amount of time (12%)
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with the designers with such tangible artefact.

An interesting phenomenon appears around the 20™ minute (see Appendix I, Episode 1)
when the client interacts with the designers through a digital artefact, and around 24" minute
when the client interacts with the designersthrough a tangible artefact: in both casesthe
client uses gestures with his hands. This type of gesture represents 10% of the interaction
time, which is strictly comparable to the client's interaction with tangible or digital artefacts.
This observation was the motivation for eliciting a new type of artefact we named imaginary
artefact . The existence of such gesturesuggeststhat there is a lack of support in the
existing environment. Investigation at a lower level (taking into account speech utterances)
should provide a better insight on the rationale for those kinds of gestures.

Another interesting lesson learned from this analysis is the time ratio (22%) client and
designers spert interacting for themselves with the tangible artefacts. We can add that
severalindividual artefacts (typically a BBQ) were usel for a short time. It means that the
variety of product s available was necessaryor these types of interactions.

Results for the second Episode

Interaction type % of
time

la Client to designer without artefact 7

1b Designer to client without artefact 0

2ad Client to designer with digital artefact 0

2at  Client to designer with tangible artefact 17

2av  Client to designer with imaginary artefact 28

2bd Designer to Client with digital artefact 0

2bt  Designer to Client with tangible artefact 11

2bv  Designer to Client with imaginary artefact 6

3d Client (to client or with himself) with digital artefact 0

3t Client (to client or with himself) with tangible artefact 6

4d Designer (to designer or with himself) with digital artefact 0

4t Designer (to designer or with himself) with tangible artefact 23

5 Client to client without artefact 0

6 Designer to designer without artefact 0

7 Other 2

Figure 3.16. Resultsof episode 2.

Noticeable elements

This episodelasts around 5 minutes.

It was chosen because weobserved a lot of gestures. The quantification shows that 34% of
interactions are coded as interactions between client/designer with an imaginary artefact. This
percentage could be even higher if we d i d tak& tinto account interactions that one of the
designers has in parallel with tangible artefact from 29:45 to 31:15 (see 4t on the timeline of
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appendix Ill, Episode 2). One interesting thing is tha imaginary artefacts are called up during
interactions either in same time (8%, see the multiple characteristics), or alternately with
tangible artefact. The fact that imaginary artefacts are used lead us toassumethat client and
designer need another mode of expression to interact. Of course, further analysis could help
us to dissociate communication gestures from technical gestures.

Results for the Third Episode

Interaction types % of
time

la Client to designer without artefact 0

1b Designer to client without artefact 0

2ad Client to designer with digital artefact 0

2at  Client to designer with tangible artefact 21

2av client to designer with imaginary artefact 0

2bd Designer to Client with digital artefact 0

2bt  Designer to Client with tangible artefact 72

2bv  Designer to Client with imaginary artefact 0

3d Client (to client or with himself) with digital artefact 0

3t Client (to client or with himself) with tangible artefact 5

4d Designer (to designer or with himself) with digital artefact 0

4t Designer (to designer or with himself) with tangible artefact 2

5 Client to client without artefact 0

6 Designer to designer without artefact 0

7 Other 0

Figure 3.17. Resultsof episode 3.

Noticeable elements

This episode has been studied because 93% othe interaction time include s tangible artefact.
What is striking in this episode is the ratio of multiple interactions: 73% of interactions are

multiple interactions involving artefacts of the same nature (tangible). Here, it is mainly due to

the use of stickers on the topside of a BBQ. They &e stuck, unstuck and dragged to another
location, annotated and even removed from the panel. This episode is also typical of a phase
where designers and clients try to evaluate the best layout for inserting components in the

structure.

Results for the farth episode

Interaction types % of
time

la Client to designer without artefact 1

1b Designer to client without artefact 3

2ad Client to designer with digital artefact 0

2at  Client to designer with tangible artefact 23
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2av client to designer with imaginary artefact

2bd Designer to Client with digital artefact 0
2bt  Designer to Client with tangible artefact 40
2bv  Designer to Client with imaginary artefact 1
3d Client (to client or with himself) with digital artefact 0
3t Client (to client or with himself) with tangible artefact 12
4d Designer (to designer or with himself) with digital artefact 0
4t Designer (to designer or with himself) with tangible artefact 5
5 Client to client without artefact 0
6 Designer to designer without artefact 0
7 Other 15

Figure 3.18. Resultsof episode 4.

Noticeable elements

In this episode a majority of interaction (63%) were done with tangible artefact.
39% are multiple interactions. They are mostly due to the use of knobs and a handle, which
concentrates interactions made in relation with tangible representations of the BBQ.

Global Results from thdetailedgesture analysis

The four episodes analysed above have not been carefully chosen. Theywere selected because
the interactions with the artefact were either particularly intense or different to the types of
interaction seen in the other episodes. Hence, weare not surprised by the fact that more than
90% of the time is dedicated to interactions with artefact s. However, the main outcome from
this second level analysisis twofold.

Importance of the multiple interactions

It is important to notice that in this case study (case study 4)it was not expected that there
would be any digital artefacts used during the meeting (the session was not prepared for that).
However, the client brought his laptop to the meeting leading to some interactions with digital
artefacts. Multiple interactions (i.e. interactions with several artefacts at the same time)
exclusively concern tangible artefacts, or a mix of imaginary and tangible artefact (c.f. episode
2) but not any mixed tangible and digital interactions .

Importance of imaginary artefact

At severaloccasions we obser vedeadigrebs tiunr evsariino utsh c ooaort e x t
analysis, we cannot concludeon the motivation for such gestures with imaginary artefact.
However,they are made spontaneously and seem to fill the gap between the available artefacts

and the intentions that actors wanted to express. We must consider this faculty as a natural

way of communication and try to support or develop it in our futur e co-creative environment
(seehttps://www.tiltbrush.com/ for example which allows users to draw and paint in a 3D space

using virtual reality).
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Next step

The nexX step is, undoubtedly, to analyse verbal interactions for a deeper understanding of the
rationale behind the interactions. According to literature on intermediary object (Boujut, J.F,
Blanco, E., 2003) (Vinck, D2011), the artefacts are supporting the knowledge building and
exchange. The next step is to analysethe speech, which remains a major communication
channel.

3.8 ANALYSIS OFNTERACTION WITH ARFACTS USING SPEECRO®TOCOLS

Consistently with the metrics described in Section 3.4.2, the following part presents the
analysis of specific segments of the different recordings carried out for the activities of Task
1.3 and 1.4.

3.8.1. Analysis strategy
Four different collaborative design sessions have been recorded attheend user sdé pr e
and, as stated before, their duration significantly varies according to the specific kind of
design proposal to be developed. In order to explore the needs and expectations emerging in
sufficiently varying design episodes (good coverage of possibly different dynamics) and keep
the analysis thorough on the specific elements to be codified (meaningful detail level of the
analysis), we have decided to focus the attention on two out of four recordings. This decision
is also partially constrained by the need of providing early but robust information to the team
members working in parallel on the development of the SAR modules for the SPARK platform
(WP2)

The two recordings are representative of the two example contexts of design sessions the
SPARKproject has access ta packaging design (co-design session at Artefice with Company 1
0 case study 1) and product design (co-design session at Stimulo with Company 40 case
study 4).
For what concerns the analysis of case study 1 on biscuits packagingfour thematic phases (A
to D) have been identified in the recordings; overall durations in bold.

1. Evaluation of existing biscuit packages (Organic Biscuits and nororganic biscuits): 0 6

to 350

2. Presentation and review of the 4 alternative designvariants:3 56 t o 2h 0106 4(
a. Package variant #16ConceptA:3 586 1466 to 1h 0406 32060
b. Package variant #20ConceptB:1 h 0486 330606 to 1h 2306 24058
c. Package variant#30ConceptC:1h 236 2560 to 1h 4338 16
d. Package variant#40ConceptD: 1 h 436 17606 to 2h 0186 40
3. Shelf evaluation (as the 4 variants declined on the whole productrange)2 h 0136 4060

2h 446 50060
4. Collaborative re-design session starting from the previous evaluations2 h 446 5000
3060
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For what concerns the analysis of case study 4, the collaboratre design session on the
product barbecue has been characterized in terms of themes, each of them focusing on a
specific subsystem of the whole barbecue. As above, durations in bold.

1. Preparation of the

2. Focus on

t
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he BBQ opalrht s3:5 60 2461460 6

o

n:

a. Theme éeéSupports for the
b. Theme éFat trayé: 1206 2
c. Theme éBurners and topé:
d. Theme «Thermogaugeé: 1h 0786 23
e. Theme eKnobé: 1h00606 41
ff. Theme éHandl eé: 1h 20606

g Theme éGasketé: 1h 220

h. Theme éeReversible Grildl
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In this specific case, the missing time in between the different themes is the time required to

shift the theme to a new one (e.g. by taking drawings, stickers, tangible part$).

Considering what was already discussed in Section 3.2 on the nature of the design activities

of the four case studies, it is not surprising that they present differences with each other.

Comparing the two above described sessions with each other, it clearly emerges that the

more easily enabl e
previously developed design proposals. This chance to directly apply the changes sugested

opackaging

by participants®o

designdé sessi

feedback

on

-wastpabbabbhyudeeof o

of the contents there handled. Phase number 4 of case study 1, thus, can be identified as a
creative review session, according to the classification propo®d in Deliverable 1.1. This
segment represents a good selection for carrying out the speech analysis, considering that
the SPARK platform aims at addressing exactly a scenario of such a kind, shifting the
application of SAR technologies beyond the simple design review practice.

On the ot her

hand,

Phase

2

of

case study 1 ca

review session, where the participants are asked to express their judgement on design
proposals in order to clarify if a specific solution is worth of further development, if it
deserves major/minor changes or if it has to be completely rejected. Considering the
alternative nature of this phase (with reference to phase 4, mentioned above) its analysis can
provide meaningful insights on the main di fferences between the two phases, showing the
gap the SPARK platform should aim at filling. Phase 2 of case study 1 is significantly longer
than phase 4. In order to keep a similar amount of time for the two segments, two out of the
four proposed concept s have been selected: Concept A and Concept B. This decision is also
motivated by the fact that the first two proposals (A and B) are the ones that received more
comments that, if applicable also to other concepts, did not have to be repeated in the
remaining part of the collaborative design session.
The collaborative session of product design (case study 4) is similar in dynamics and purpose
to the design review session of case study 1, even if it deals with a completely different topic
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and nature of the discussion. The customer participating in the collaborative design session at
Stimulo, indeed, was mainly asked to provide feedbacks about the different design proposals
the Stimulo design team had prepared for barbecue components. The participants (both
designers and their client), indeed did not ask for any specific change or modification. The
design review nature of this session makes the explored themes good candidates for carrying
out comparisons between product and package design, specifically for what concerns
reviewing solutions. Still with reference to the similar durations of the recording segments to
be analysed, we had to select some of the themes discussed during case study 4. The choice
of the themes for the analysis has been done taking into account the overall purpose of WP1,
which is providing meaningful information to WP2 for the development of the SPARK
platform modules. After the complete analysis of the case study 4, we recognized three
themes as candidates for providing the analysis with more various insights. Moreover, the
following three themes are also the ones that by nature fit ted the potential application of a
SARbased platform better:

1 the Burners and the devices to place on top for cooking (Theme 3)

1 the Thermogauge (Theme 4)

1 the Knob (Theme 5)

Within this section we will refer to the segments of the recording selected for the analysis as
follows:
1 Package review: Case study number 1, biscuits. Two concepts proposed along phase
2 (overall duration A 2890 seconds, approx. 48 minutes)
1 Package ideation: Case study number 1, biscuits. The whole phase 4 (overall duration
A 2834 seconds, approx. 47 minutes)
1 Product review: Case study number 4, barbecue. Themes: Burners and top,
Thermogauge, Knob (overall duration A 2890 seconds, approx. 45 ninutes).

3.8.2. Approach for data processing
As for what carried out within the analysis of gesture-based interactions, we have coded the
selected design episodes considering seconds as the elementary time unit, to capture
occurrences and durations more precisely.
The analysis, also with the purpose of ensuring the compatibility and interchangeability of
data with the partners carrying out the coding with different schemes, has been done using
spreadsheets. This also facilitated the definition of automatic procedures for the calculation of
results useful for the discussion.
Each second of considered segments of the recordings has been classified similarly to what
depicted in Figure 3.20. The specific coding has been determined according to the
interpretation of the speech content by one coder. Further studies that go beyond the
purpose of this deliverable will also clarify to what extent the metrics enable a sufficient inter-
coder reliability.
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00.35.21. 00.35.22,

00.35.23

00.35.24

Classification

Layer 1 (A/B/C/DIE) A A A A

Layer 2 Systempart ~ System part Systempart  System part
Layer 3 Position Position Position Position
FBS S S S S

Figure 3.19. Example of coded episode.

Considering the different levels of the analysis, we decided to explore the results from two
complementary perspectives. Each of them will support the definition of specific needs and
expectations from the end wuser sd osrioriizedsetlofat wi
requirements for steering the development of SPARK modules and platform.

The first approaches the analysis of results by separately taking into account the different

levels of coding (decoupled analysis).Figure 3.21summarizes the target conclusions we aim

to draw out with reference to the different levels of investigation.

Table 1. Objectives of the investigation with reference to the application of the metrics: layers separately analysed.

Results from
segments coded
with

Objectives of the investigation  (for the development of the
SPARK platform)

Layerl
(A/BIC/DIE)

1. Pertinence of a SARbased platform for design in a
collaborative design environment

2. Priorities for the development of the SAR and/or the
information management module

Layer2 (SAR
related topic)

1. Implications for the information management system of the
SAR platform

2. Differences between topics addressed in sessions having
different purposes (product vs packaging design)

Layer3 (features of
the SAR rehted
topic)

1. Characterization of the main actions (functions) to be carried
on the prototype/design representations

FBS

1 Differences in cognition when dealing with different design
tasks (or phases)

The second approach, conversely, considers both the secad and third coding level at the
same time (coupled analysis).Figure 3.22summarizes the researchobjectives for this

investigation.
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Table 2: Objectives of the investigation with reference to the application of the metrics: layers analysed together

Results from Target conclusions using the results (for the development of
segments coded the SPARK platform)
with
Layer2 and Layer3 1. Prioritization of functions to be performed
(SAR topic and its 2. ldentification of specific use cases according to the nature of
feature) the session (product vs packaging design)

Preliminary identification of potentially relevant gestures
(note: not based on gesture analysis) for performing
functions to directly interact with the mixed prototype and
the SPARK platform.

The next two subsections present graphs with both absolute and relative values in order to
present both the magnitude and the relative weight of the occurring phenomena. All the data
presented in the following graphs and tables are expressed with reference to durations
measured in seconds. We do not see the investigation of occurrences necessary at this stage

of the project.

3.8.3. Decoupled analysis: results and discussion

2500

2000

1500

Seconds

1000
500
0
A
Package Review 1833

m Package Ideation 2098
B Product Review 2178

Layer 1- Comparison [s]

B C D E
0 9 0 1048
0 6 0 730
0 0 0 502

Figure 3.20. Coding Layer1: Results of the three analysed segments of the recordings. Absolute durations [s]
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Layer 1 — Packaging Layer 1 — Packaging Layer 1 — Product Review
Review Ideation

0%

0%

=B
uC

0%
0% e
0%

0%

0%

0%
Figure 3.21. Coding Layer 1: Results of the three analysed segments of the recordings - relative durations.

Main results from segments coded Target conclu sions using the results (for
(Layer 1) the development of the SPARK platform)

1 Each of the three segments 1 The predominance of A-coded
(approxi mately 4 seconds shows tere is a clear
content that the SPARK platform opportunity for the introduction of a
can address via SAR module(s) for solution empowering and facilitating
more than 30 minutes, which the interaction among participants
correspond to more than 60% of 1 The predominance of A-coded
the co-design session.The average segments shows the development of
across the three cases is the modules for the management of
approximately 72%. (seconds SARvrelated content and the related
coded A) interactions between user and mixed

1 No seconds coded B or Dfor the prototype should be addressed with
observed sessions higher priority.

1 Amount of seconds coded Cis 1 Modules addressing the needs
negligible for the observed underlying codes B, C, Dwill require
sessions the integration of modules for live

1 The interactions among generation of new content within the
participants that are not relevant SPARK platform. For the first version
(on average 1315 minutes) are of the the SPARK platformthis can be
coded asE addressed with a lower priority , but

for future releases this is a promising
opportunity .

Figure 3.22. Coding Layer1 6 Summary of the results and the related conclusions
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Layer 2- Comparison [s]

1800
1600
1400
§ 1200
S 1000
b 800
n 600
200 L
200 J
o B _ . _n
Texture Logo Image Picture Text Icon )I;Saretm Whole
B Package Review 252 38 218 741 473 0 0 62
B Package Ideation 52 3 797 1051 95 0 0 101
B Product Review 32 199 0 0 0 0 1552 395
Figure 3.23. Coding Layer2: Results of the three analysed segments of the recordings 8 absolute durations [s].
Layer 2 - Package Layer 2 — Package Layer 2 — Product
Review Ideation Review
0%
0%
0% 3% 505 0% 2% 0% 2% 0%
0
0%
= Texture
Logo
= Image

m Picture

= Text

H con

m System Part
= Whole

Figure 3.24. Coding Layer2: Results of the three analysed segments of the recordings - relative durations.

The results shown in the above graphs aboutLayer2 analysishighlight a highly polarized
behaviour depending on the nature of the design session: speech content during packaging
design appear to be mostly focused on the images and the pictures for the package, with no
reference to the system parts. Conversely, the product design session mostly talks about the
system parts without or very limited discussion of images or pictures, as one can expect.
The following two graphs still refer to Level 2, but the results concerning images, pictures,
icons and system part have been clustered into a single category hereafter renamed

O0Vi sual / Sy sdchaice ip raotiviatéd. by tiehvisual nature of the content the platform
under development will be able to project: whether they are images on packages or burners
on the top of a barbecue, there is no difference from the perspective of spatial augmented
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reality. The projection in both cases supports the direct identification of the item (image,

picture or system part) and its relationships with the package/product they belong to.

The choice of keeping the logo as a separate item in this proposed re-clustering, despite it
satisfies the above characteristics for aggregating the results, is motivated by the fact that the
observed sessions did not address the need of redesigning the logo, which is here to be
considered as an unalterable element of the design (exaept for its Layer 3features).

Texture has been kept as a separate item, since it is usually referred as the background, which
makes it different from the other type of items.

We keep this kind of clustering also for the coupled analysis presented in the next subsection.

Layer 2- Comparison [s]

2000
1800
1600
1400
£ 1200
§ 1000
3 800
() 600
o m B -
200
0 o Visual/Syst
Texture Logo Text isuaisystem Whole
Part
W Package Review 252 38 473 959 62
B Package Ideation 52 3 95 1848 101
B Product Review 32 199 0 1552 395

Figure 3.25. Coding Layer 2: Results of the three analy®d segments of the recordings - absolute durations (with Picture,
Image, Icon and System part clustered into the Visual/System Part category)

Layer 2 - Package review Layer 2 - Package Ideation Layer 2 - Product review

0%
3% 5% 2% 2%
® Texture
Logo
m Text
= Visual/System

Part
® Whole

Figure 3.26. Coding Layer?2: Results of the three analysed segments of the recordings- relative durations (with Picture, Image,
Icon and System part clustered into the Visual/System Part category)
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Table 3 Coding Layer 2 - Summary of the results and the related conclusions.

Main results from Layer 2 analysis Target conclusions using the results (for the
development of the SPARK platform)
1 Strong polarization between 1 Product and packaging designer might
product design and packaging look for different kind of files or
design (System part vs mages information managed by the SPARK
and pictures) platform. The development should
1 The greatest amount of content consider creating a universal interface
to be projected for evaluation that can be also customized for different
and modification during a user profiles or design conditions in
session relates to images and order to make the interaction more
pictures or system part (min: efficient.
54%, approx. 15 Both considering the quantitative results
approx. 3008) and the qualitative analysis of the
1 Text and texture plays a speech as a whole, ¥sible elements
significant role in package (images, pictures as well as system part)
design sessions while they should be visualized on the prototype
revealed to be almost absent in with a high degree of fidelity
the product design sessionswe For what concerns the management of
run. information (files, ...) the platform can
1 The relationship between the treat Images, Pctures and System parts
theme of the discussion and the as similar elements if this not affects the
whole system to be developed projection technology and its outcomes .
occurs more frequently in The SAR platform should be capable of
product design sessions supporting (co-)designers to refer the
( 6wh ol es®nerorder of o focus of their attention to the whole
magnitude higher) system (pack or product) as wel as the
1 Design discussions regarding design elements (?)under development.
the logos in packaging design
can be treated as other images
to be projected.
Figure 3.27. Coding Level 2- Summary of the results and the related conclusions.
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Layer 3- Comparison [s]

900
800
700
600
2]
2 500
3
) 400
)]
300
200
0 .- e EE
Position oni:tatl Size Number Content  Color = Material Look  Presence
m Package Review 445 118 163 34 71 435 19 281 230
W Package Ideation 363 43 6 266 27 760 0 498 134
M Product Review 378 52 838 430 0 123 25 302 30
Figure 3.28. Coding Layer3: Results of the threeanalysed segments of the recordings -absolute durations.
Layer 3 - Package Review Layer 3 - Package |deation Layer 3 - Product Review

1%
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Figure 3.29. Coding Layer 3: Results of the three analysed segments of the recordings -relative durations.

% 39%

Presence

Table 4 Coding Layer3 - Summary of the results and the related conclusions.

Main results from Layer 3 analysis Target conclusions using the results (for the
development of the SPARK platform)

1 The most frequent changes during | 1 The most frequently occurring functions for
the ideation of new solutions in the interaction with the prototype in
packaging design deal with packaging design sessions are:
modifications of colour, look and 1. Colour Change
position. Note: the combined 2. Look change
results of opres 3. Position Change
correspond to 400 seconds in 4. Number/Presence Change
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which the topic of the discussion
regarded the removal, the
introduction or the addition of
similar items. This amount of time
makes this kind of interaction as
significant as position change.
The evaluations inboth packaging
design sessions focus on the same
topic, even if with slightly different
ratios.

Size appears not to be so relevant
for package ideation (note of the
analyst: this is mostly due to the
direct size adjustment carried out
on imported content by the
designer arranging new design
proposal with the touch screen).
The most frequent changes
mentioned in product review
sessions are about size (approx.
40%).

Content is never mentioned in the
segment of product review. The
reasons of this will be better
catched with the combined
analysis of layers.

Therefore the SPARK platform will need to
allow its user to:

0 to select and change colour of items

0 access to image database

0 to superimpose items on top of the
others

i to add, remove or multiply items The most
frequently occurring fu nctions for the
interaction with the prototype in product
design sessions are:

1. Size change

2. Number change

3. Position change

4.Look change (usual/l

the analysed session of product design)
Therefore the SPARK platformshould allow its
users to:

o modify one or more of the dimensions of
the objects to be projected (i.e. length,
width, depth) with the option to maintain
the aspect ratio.

1 Size can be relevant for package design as
well, even if the data suggests it is not. This
might depend on the s pecific system
(touchscreen) that the designer used to
redesign the package on the fly.

Figure 3.30. Coding Layer3 - Summary of the results and the related conclusions
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Figure 3.31. FBS Coding: Result®f the three analysed segments of the recordings -absolute durations.
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FBS — Package review FBS — Package Ideation FBS — Product review

u Behaviour
‘ m Structure

Figure 3.32. FBS Coding: Results of the three analysd segments of the recordings -relative durations

Table 5: FBS coding- Summary of the results and the related conclusions.

Main results from segments coded Proposed conclusions using the results (for
according to the FBSontology the development of the SPARK platform)
1 The review sessions present FBS 1 Enabling modification of structural
variables more equally distributed in features during the ideation phase is a
the three classes than in the ideation high priority .
session. 1 S P A RWsaadization of generated
1 The ideation session has a marked concepts (both on the prototype or on
prevalence of structural variables another visualization device) should enable
discussed. the immediate evaluation of prop osals
1 Functional variables are the ones less both in terms of the mechanisms of
considered during the ideation communication (with reference to the
session, whilethey appear to be Behaviour) and in terms of the intentions
more frequent during p ackage to be conveyed (with reference to the
review. functions items play in the whole design
proposal).
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3.8.4. Coupled analysis: results and discussion

Combination of Layers 2 and 3- Package review

300
250
38 200
§ 150
0
100
0o — - [ | - I [ ]
Texture Logo Text Visual part Whole
M Position 2 21 171 233 0
B Orientation 0 0 0 118 0
H Size 0 53 74 0
B Number 0 0 34 0
H Content 0 71 0 0
W Color 243 13 9 169 0
W Material 0 0 0 0 19
W Look 7 4 9 258 0
H Presence 0 0 158 72

Figure 3.33. Coding Layers 2 and 3: Results of the threeanalysed segments of the recordings - absolute durations of p ackage
review
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Combination of Layers 2 and 3- Package ideation

700
600
500
[%2)
2 400
o
o 300
(7]
200
100
0 e - . I
Texture Logo Text Visual part Whole
M Position 0 0 18 345 0
M Orientation 0 0 43 0
H Size 0 0 6 0
H Number 0 0 266 0
M Content 0 0 21 6 0
H Color 21 0 37 702 0
B Material 0 0 0 0 0
H Look 31 3 18 345 101
W Presence 0 0 0 134 0

Figure 3.34. Coding Layers 2 and 3: Results of the three analygd segments of the recordings - absolute durations of package
review.

This project has received funding from
the European Union’s Horizon 2020
research and innovation programme
under grant agreement No.688417.

[H2020_ICT 2015 _SPARK 688417

51




Combination of Layers 2 and 3- Product review

500
400
[%2)
2 300
o
o
n 200
100
0 m lu 0 = -
Texture Logo Text System Part Whole
M Position 0 76 0 290 12
M Orientation 0 0 0 52 0
H Size 0 38 0 430 370
H Number 0 0 417 13
M Content 0 0 0 0
H Color 0 47 0 76 0
B Material 0 0 25 0
H Look 32 0 262 0
W Presence 0 30 0 0 0

Figure 3.35. Coding Layer2 and 3: Results of the three analysed segments of the recordings - absolute durations of p ackage

review.
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Figure 3.36 Coding Layers 2 and 3: Results of the three analysed segments of the recordings. Relative durations of Package
review 0 Topics: Visual/System Part (low right) and what composes that cluster (the remaining three diagrams, Icon not
shown because of null contribution).
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Texture
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Figure 3.37. Coding Layers 2 and 3: Results of the three analygd segments of the recordings - relative durations of Package
review
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Table 6: Combined analysis of layeis 2 and 3 - Summary of the results and related conclusions.

Results from Layer 2 and Layer 3
combined analyses

Target conclusions using the results (for
the development of the SPARK
platform)

Within what coded &
results significantly differ in product and
package design: O0si
are preferentially changed within
product de presgmeed whi
acolourband oOor i iapatkagei O
design.

The change of position of visual items is
transversally relevant.

The reorientation of visual items is a
typical feature of packaging design and
occurs less frequently in the observed
product design sessions

Texture appears to be relevant to
product design just for what concerns
the look, while in package design it also
matters in relation to its position and
colour.

Text is relevant just to the packaging
design segments even if with different
intensity. Colour and Font (look) appear
to be especiallyrelevant during the
ideation.

Material for what concerns the
projection is mentioned just with
reference to system partsin the product
design case.

1 The duration of topic concerning the

1 The same applies to the management of

1 The management of textual elements

1 Material rendering can become relevant

9 The different durations of interactions

size of items confirms the previous
conclusions. This also suggess
introducing in the platform easy and
not intrusive solutions for the
interaction (one option the devel opers
can take into account is the use of
gestures to interact with the prototype
and bring the required changes).

colour for the image used for the
projection. Furthermore, the qualitative
analysis of speech suggess the palette
should be easily managed and the
verisimilitude of the final colour hasto
be visualized on the prototype or on a
different device.

has to include the possibility to change:
a. its size
b. its font
c. its colour

in projections for product design, this
need hasndt emer geq
design.

between product and package design
allows for the identification of user
profiles for an improv ed user experience
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4. INTERVIEWS WITH CREATIVE PEOPLE ABOUCO-DESIGN
EXPERIENCES (T1.5)

4.1 OVERVIEW OHASK1.5

The overall aim of T1.5 was tolook at co-creative design activities from the perspective of
design practitioners. This is important because desgn practitioners will be the primary user
group for the SPARK platform. By interviewing design practitioners about their experiences of
co-creative design activities our specific objectives were:
1 To understand what design practitioners perceive to be the most important impacts
and affordances of the design representations used in the observation sessions.
1 To gain insights into current co-creative design practices from a broad range of design
practitioners.
1 To identify the challenges that design practitioner s perceive with their current use of
design representations within co-creative design sessiors.
1 To understand the requirements for the SPARK platform driven by design practitionersd
perspectives

To fulfil these objectives two main activities were completed. First,interviews were conducted
with some of the participants of the observation sessions completed in T1.3 and T1.4. This
activity provided a complementary approach to analyse the results of the observation
sessions. Whereas the analysis presenteth Section 3 focuses on the direct observation of
gestures and speech during the session, the analysis conducted here focuses on the
reflections of the participants after the completion of the session.

The second activity involved interviews with external organisations that have experience of
co-creative design practice. This activity was designed to engage design practitioners from
outside the SPARK consortium and thereby broaden the analysis to include the perspectives
of practitioners from a large variety of relevant organisations (primarily design consultancies
and manufacturers of consumer goods).

Together these two activities, and the subsequent analysish el p t o provi de

4.2 IMPACT OFDESIGNREPRESENTATIONS ONBSERVATIONBESSIONS

The work described in this section is related to the co-creative observation sessions that were
carried out at the case companies, Artefice and Stimulo. A summaryof these companies and
the sessions that were observed is available in Section 3.2; Appendix: Descriptions of the
Case Studies contains detailed descriptions of the case studies.
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Constituting the second approach to analysing the observation sessions, te first being the
video analysis based approach detailed in Chapter 3, the impact of design representations on
the observation sessions were analysed based on the perceptions of thedesigners who were
involved in the sessions. The research components research aim, research question and
researchobjectives that drove this study of the impact of design representations are outlined
in Table 4.1

Table 4.1 Research Aim, Question and Objectives

Explore the impact of design representations on the observation
RESEARCHAIM | sessions as perceived bydesigners in order to understand their
best practices.

RESEARCH What was the impact of design representations on the

QUESTION observation sessions?

RO1: Establish which design representations wereeported as
used during the observation sessions

RO2: Establish how design representations were reported to be
RESEARCH used during the observation sessions

OBJECTIVES RO3: Establish what affordances were perceived to be associated
with design representations during the observation sessions
RO4: Establish what challenges were perceived to be associated
with design representations during the observation sessions

Through this study, informed by the perspective of the involved designers, a better
understanding of the best pra ctices related to the impact of design representations during
the observation sessions was sought.The outputs of this study will provide further insight for
the interpretation of the experimental evidences in T1.6.

4.2.1. Methodology

The type of question being asked ultimately determines the type of approach necessary to
complete an accurate assessment of the topic at hand. As a study primarily concerned with
findng out t he 0 what #vhabirhpac dodthe design represéntatiogs.used have
on the observation sessions?)the qualitative descriptive approach was adopted. Qualitative
description is the least theoretical of qualitative approaches and is especially amenable to
obtaining straight and largely unadorned (i.e., minimally theorized or otherw ise transformed
or spun) answers to questions of special relevance to practitioners (Sandelowski, 2000).
Qualitative descriptive research studies are typically an eclectic but reasonable and weH
considered combination of sampling, and data collection analysis, and re presentational
techniques (Sandelowski, 2000); Table 4.2 presents the researcapproach for this study, it
outlines the elements of the research approach and provides details that are specific to the
study.
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Table 4.2: Qualitative Descriptie Research Approach for the Study

RESEARCHDESIGN ANDSTUDY SPECIFICS

PHILOSOPHY

PRAGMATICAPPROACH Methods which appeared best suited to the research
problem were used without getting caught -up in philosophical arguments
about the best approach.

SAMPLE

PURPOSEFUSAMPLING The sample in study was composed of four observation
sessions. The observation sessions were carefully selected for inclusion in the
research project for various reasons (See D1.1). The sessions were deemed
reasonable and information-rich for the purposes of this study in particular.
Due to the varied nature of the observation sessions, no two had identical
goals, the sampling was akin to maximum variation sampling. Through
maximum variation sampling researchers can explore the common and unique
manifestations of a target phenomenon across a broad range of varied cases
(Sandelowski, 1995). This allows for a broad insight into a subject and was
particularly relevant as ultimately a better understanding of the best practices
of designers relating to design representations was being sought.

DATA
COLLECTION

SEMIFSTRUCTUREB®PEN-ENDEDINTERVIEWSINdividual and focus group pre- and
post-observation session interviews were undertaken withdesigners involved
intheco-cr eative sessions. The intervie
to ascertain the participantsd percg¢g
the sessions.

RESEARCHDESIGNEH_EMENT

ANALYSIS

QUALITATIVECONTENTANALYSIS Mainly taking the form of in -vivo coding, the
gualitative content analysis used modifiable coding systems that corresponded
to the data collected while staying close to the data, the level of interpretation
or extrapolation needed was low, thereby making the analysis inherently
robust

QUASEHSTATISTIGL ANALYSIS As a supplement to the qualitative content analysis,
where appropriate, numbers were used to summarise data through descriptive
statistics.

DATA
Re

PRESENTATION
(OuTPUTS

DESCRIPTIVBUMMARIES The analysed data was represented as straight
descriptions of the data organised in a manner fitting the data. This t ook the
form of a descriptive summary of t hg
design representations within the individual observation sessions (the
summary refers to each of the cases individually) and a descriptive summary of
the participants® perceived i mpact (

observation sessions in general (the summary refers to all the cases together).

As an output, this study presents a comprehensive s ummary of the parti

impact of design representations in terms of the observation sessions that were carried out

the case companies. By adopting a descriptive qualitative approach, the researchers stay close

to the data and the surface of words and events as described by thedesigners.

The

4.2.2. Study Cases, Data Collection and Processing

dat a

coll ection, taking the form of inter

impact of design representations during the co -creative sessionsthat were observed at the
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case companies based on the experiences of thedesigners that were involved. Each of the
four observation sessions, two at each of the two case companies, formed a study case. Table
4.3 contains short summaries of the observation sessions; details on the case companies and
more detailed descriptions of the study cases can be found in Appendix I: Description of the
Case Studies.

Table 4.3: Summary of Study Cases

STUDYCASEL STUDYCASE2
COMPANY. Artefice COMPANY. Artefice
ProDUCT Organic Bisclits ProDucTIce Cream
DESIGNPHASE Idea Production > Idea DESIGNPHASE Idea Production > Idea
Development Development
SESSIONDESCRIPTIONEValuation and feedback SESSIONDESCRPTION Evaluation, with customers,
from customers on client validated product of brand visual identity.
proposition.

STUDYCASE3 STUDYCASE4
COMPANY. Stimulo COMPANY. Stimulo
ProbucTt GEO Device ProbucCT Gas BBQ
DESIGNPHASE ID Definition > Technical DESIGNPHASE ID Definition > Technical
Approach Approach
SESSIONDESCRIPTIONReview, with client, of SESSIONDESCRIPTIONReview, with client, of
previously elaborated ideas about product look previously discussed ideas about target users,
and feel. cost and product assembly.

The interviews were directed by an interview protocol that was developed specifically for the
purpose of helping the researcher answer the research question. The interviews were carried
out face-to-face at the site of the observation sessions in two forms: pre-session interviews
that were carried out before the observation session and post-session interviews that were
undertaken upon completion of the session. Through the pre -session interviews, the main
goals and activities to be undertaken relating to the upcoming session were established and
through the post -session interviews the impacts of used design representations were
explored.

Table 4.4 contains details of thedesigners that acted as interview informants and the
duration of the interviews that were undertaken. During the in terviews, audio recordings were
made, this audio formed the raw data before it was transcribed verbatim; the transcriptions
formed the dataset to be analysed.

Ty This project has received funding from
2 b the European Union’s Horizon 2020
* research and innovation programme
58 - under grant agreement No.688417.

[H2020_ICT 2015 _SPARK 688417|




Table 4.4: Informants and Duration of Pre and Post-Observation Session Interviews

PREOBSERWTION INTERVIEW POSTOBSERVATIONNTERVIEW
Informants Duration Informants Duration
3 x Designers .
Case . ] 2 x Designers o
j No. 1 Ix Crgatlve & Art 16:25 1 x Creative & Art Director 1:02:39
Z Director
EEE 1 x Designer 11:23
8 Case 1 x Designer 2 x Designers 58:19
No. 2 1 x Creative & Art 17:23 1 x Oreative & Art Director '
Director
o~ Case . .
> NoO. 3 1 x Business Developer 08:12 1 x Business Developer 53:05
2 .
Z | Case . .
8 No. 4 1 x Business Developer 08:10 1 x Designer 32.48

4.2.3. Data Analysis and Results

The data analysis mainly took the form of qualitative content analysis, the strategy of choice
in qualitative descriptive studies (Sandelowski, 2000). Qualitative content analysis is a dynamic
form of analysis of verbal and visual data that is oriented toward summarising the
informational contents of that data (Altheide, 1987; Morgan, 1993). The qualitative content
analysis took the form of coding, where data were systematically searched to identify and/or
categorise specific observable actions or characteristicsof interest. The coding was not used
to determine themes in the data but rather as a way of categorising the data, simplifying the
coding process. While the data analysis was mainly concerned with understanding the
manifest content of the data (i.e. a descriptive account of the data; this is what was said, but
no comments or theories as to why or how), it also sought to gain a low level understanding
of the latent content of the data (i.e. interpretive analysis that is concerned with the response
as well as what may have been inferred or implied).

A bespoke method of identifying and coding data was developed to account for the fact that
no system for pre-coding exists. The coding was divided into two coding cycles as
recommended by Saldana (2013); during the first coding cycle which focused on the manifest
level, the coding of interview transcripts occurred and then in the second cycle which focused
on the latent level the outputs of the first cycle were analysed.

The first coding cycle took the form of hol istic in-vivo coding; a single code was applied to
each large unit of data in the corpus to capture a sense of the overall contents, the code
assigned to that unit of data was made up of words that were taken from the data itself. As
recommended by Miles and Huberman (1994) the coding process was kickstarted by a
provisional 6start | istd of categori ed\VStarthi s
List for Categorisation. As the coding process progressed, codes were added until all dataof
interest in the interview transcripts were assigned a code.

The results of this coding cycle were as follows:
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1 A case based metamatrix that outlines the design representations that were used in
each of the study cases and presents manifest level codesassociated with how the
design representations were used and their impacts (categorised into affordances and
challenges). The metamatrix is available in Appendix V: Manifest Level Case Based
Meta-Matrix.

1 A holistic list that brings together manifest leve | codes from across all four observation
sessiors and groups them into the following four categories: use of representations,
design representation affordances, design representation challenges and best
contributor to session. This list is available inAppendix VI: List of Holistic Manifest Level
Codes.

Pattern codes, defined as explanatory or inferential codes that identify an emergent theme,
configuration or explanation, were identified during the second coding cycle. The codes
generated during the first cycle were analysed and recategorised based on emergent
patterns and assigned codes that described the latent content within the data, this
represented a low level interpretation of the analysed data. The result of this cycle was a
holistic list that bri ngs together latent level codes from across all four observation session
and groups them into the following four categories: use of representations, design
representation affordances, design representation challenges and best contributor to session.
This list is available in Appendix VII: List of Holistic Latent Level Codes.
To supplement the qualitative content analysis, descriptive statistics were also used to
summarise the data were appropriate. The datawas quantitatively analysed in different ways
that stayed close to the data, descriptive statistics resultant from this analsis are available in
Appendix VIII: Observation Session Descriptive Statistics; some of the results are as follows:
1 Total number of design representations reported by participants

1 Reported frequency of design representation use across cases
1 Number of activities reported by participants within the observation sessions

4.2.4. Research Outputs: Data re -presentation

In accordance with the methodology, there was no mandate to produce anything other than
a descriptive summary ofthep ar t i ci p a n tingpéct qf designerépresedtations during
the observation sessions, organised in a manner that best contains the data collected and is
most relevant to the audience for whom it is written. Resultantly, the outcome of this
descriptive qualitative study was a straight descriptive summary of the informational contents
of the data organised in a way that best suits it. This was done through the following two
types of descriptive summaries fromtheint er v i gpiwens: s 0

1. Use and Impact of Design Representations per Observation Session: a description of the

design representations that were used in each of the individual observation sessions,
what they were used for and their impact (the summary refers to each of the cases
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individually).

2. Impact of Design Representations on Observation Sessions: a description of what design
representations were used for across the observation sessions and their impact (the
summary refers to all the cases together).

Use and Impact of Design Representations per Observation Session
The descriptive summary of the use and impact of design representations for the individual
observation sessions is presented in Table 4.5; for each of the cases, the summary is sectioned
as follows:

1 First Section: Details the main goal, participants and activities (and their importance)

related the observation session. The importance of session activities was numerically
scored by the creative participants; the evaluation is presented out of 1.0.

1 Second Section: Outlines the design representations that were used and the impact they
had on the session activities. As with the importance of session activities, the impact on
session activities as scored by participants is a numerical evaluation preented out of
1.0.

1 Third Section: A description of what the design representations were reported as used
for during the observation session and the affordances and challenges associated with
their use. The affordances and challenges serve as qualitative dscriptions of the
parti ci pan timpéctspkthedesign representation use.

Table 4.5: Descriptive Summary of the Use and Impact of Design Representations per Observation Session

CaseNo.1
MAIN SESSIONGOAL: USEDREPRESENTATIONS ANIHEIRIMPACTON
Determine graphic approach & graphic SESSIONACTIVITIES
treatment for packaging. Physical Model (Mock-Up)
Communication of Design Information =
SESSIONPARTICIPANTS 0.5
Designers x 3 Evaluating and Selecting = 0.4
Client x 2 Post-It Notes
Customers x 5 Evaluating and Selecting = 1.0
Idea Generation = 0.2
ACTIVITIES INSESSION AND THEIRVPORTANCE PC +Monitor
Communication Design Information = Evaluating and Selecting = 1.0
0.9 2D Images
Evaluation and Selection = 0.6 Evaluating and Selecting = 1.0
Identifying or Completing Project Tasks Idea Generation = 0.4
=0.6
Idea Generation = 0.4
SUMMARY OFUSE ANDPARTICIPANTEPERCEIVEOMPACT OFDESIGNREPRESENTATIONS OBESSION
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During this observation session, four different types of design representations were utilised.
Physical models, or mockups, were used to show the different graphical treatments of the
packaging that was the focal point of the session. The mock-ups were realistic, to-scale physical
representations of the final prod uct. There were multiple mock-ups used, all physically similar but
with different graphical treatments. Through these mock -ups, the designers were able to accurately
communicate the design of graphical treatments with the rest of the participants; they wer e a
realistic representation of what the finished final product could look like. Due this realism, the non -
creative participants took the mock-ups to be not just a realistic representation but also an accurate
one; they mistook the mock-ups for the final product. However, because the focus was on the
graphical treatment given to the packing and not the packaging itself, the materials, textures and
finishes of the mock-ups were not the same as those of the final product. The designers had urge
the other participants to focus on the graphical treatment and emphasise that the materials,
textures and finishes associated to the finished product would be different. The designers found
that the presence of mock-ups that were so realistic and fully formed tended to hamper idea
generation as the other participants found it hard to think outside of what was presented in front of
them. The designers also used 2D images of the packaging graphics in various side by side
arrangements to show how they could be arranged and presented on a shelf. Postit notes were
used during the evaluation sections of the s
views of the presented concepts were captured. Thedesigners chose to include digital interactivity
into the session, this was accomplished through the use of a PC and monitor with Adobe
Photoshop and Adobe lllustrator software packages. Through the use of the PC and monitor, the
designers were able to explore a new approach to co-creative sessions as they did not normal wse
it. They were able to implement in real time simple changes to the graphics that were suggested by
the other participants. Not only did this make them feel like their inputs were being valued and that
they were an important part of the process, it also allowed them to see what implications their
suggestions would have.

olt is useful to have something physical, b
of their indication because what is in their mind when they are asking for something iot
what will be the final result. ¢

However, it was essential that one of the designers implement the suggested changes, the
customers could not do so themselves and only one suggested change could be implemented at
one time. The practitioners expressed low there is value in being able to have the other
participants personally implement changes individually and simultaneously. Upon reflection, the
designers selected the PC and monitor as the best contributor to the session. While they admit that
they did not use it to its fullest potential because they used various other design representation, it
was deemed to be the one that could have replaced all the other design representations and be
used alone while still allowing them to meet the goals of the session.

€

CAsSENO. 2
MAIN SESSIONGOAL: USEDREPRESENTATIONS ANDHEIRIMPACT ON
Determine brand vision, concept and visual SESSIONACTIVITIES
identity (i.e. brand building) for product. Text
Whole Session =1.0
SESSIONPARTICIPANTS Evaluating and Selecting = 0.8
Designers x 4 Communication of Design Information =
Client x 3 0.4
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Consultants x 2 Mood Board
Whole Session =0

ACTIVITIES INSESSION AND THEIRMPORTANCE Physical Model (Mock-Up)
Evaluation and Selection = 1.0 Whole Session = 1.0
Communication Design Information = Evaluating and Selecting = 1.0
1.0 Communication of Design Information =
1.0
PC + Monitor

Whole Session = 1.0

Evaluating and Selecting = 1.0
Communication of Design Information =
0.2

SUMMARY OFUSE ANDIMPACT OFDESIGNREPRESERATIONS ONSESSION
During this session, four different types of design representations were utilised. The designers used
text (words printed on card) and mood boards, to communicate different brand visions with the
other participants. Through the use of these two design representations, they were able to set the
context surrounding the brand vision and capture the feelings and sensations that the other
participants had towards the presented visions. The text also served the purpose of giving the
participants inspiration and allowed them to imagine what type of graphical treatments would
personify the various brand visions that were being described. Despite being used in the session,
the mood boards added some flavour to the context setting , but because they did not represent
any concepts the designers did not deem their presence to be pertinent. The physical models, or
mock ups, were used to show different graphical treatments applied to the packaging of the
product that was the focal point of the session. Multiple mock -ups were used, physically the same
but with different graphical treatments; they were a realistic representation of what the finished
final product could look like. Through them, the designers were able to accurately communicate the
design of graphical treatments with the rest of the participants. As they were very realistic
representations of the final product, the other participants mistook them to be accurate
representations of the final product. However, the designers had anticipated this and dealt with it
accordingly. Allowing them to explore a new approach to co -creative sessions, thedesigners
employed the use of a PC and monitor with Adobe Photoshop and Adobe lllustrator software
packages which allowed them to add an interactive digital element to the session. This was their
first time using such a design representation and it proved to be a welcome departure from the way
in which they usually conduct co-creative sessions. Through the PC and monitor, they were able to
implement in real time simple changes to the graphics that were suggested by the other
participants, allowing them to see what implications their suggestions had.

0The real time aspect is aweso
As a result, there was quicker feedback on the suggested changes that came p during the session;
there was no need to reconvene at a later date to evaluate the suggested changes after the
designers had gone away and implemented them. The use of the PC and monitor also posed some
challenges for the designers. For the interactivity to work as desired, it was necessary to have an
extensive database to as input in anticipation of the different types of changes that could be
suggested. The changes that they could implement in real time were limited not only to the pre -
prepared materials in the database, but also in the time and effort it took to implement certain
changes. When the changes were simple and straight forward (e.g. colour, font or size changes)
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they could be made in real time, however more complex changes (e.g. make graphicmore artisanal)
could not be executed in real time. The designers found that the real time interactivity sidetracked
them and made them lose focus. Due to the goal of the session, it was not impor tant for them to
see the impact of implementing small changes to the presented concepts. Additionally, there were
technology -based issues associated with the use of the PC and monitor that had to be solved
during the session. Upon reflection, the designers came to the conclusion that no one design
representation could be dedicated as the best contributor to the session. They reached the

consensus the design representationso a | |
itsel f .6

wor ked

together as a

Sy

CASENO. 3

MAIN SESSIONGOAL

Finalise product structure (internal and external),
packaging and user interaction feedback for
product.

SESSIONPARTICIPANTS

Designers x 3
Client x 1

ACTIVITIES INSESSION AND THEIRMPORTANCE
Evaluation and Selection = 1.0
Communication Design Information =
0.75

USEDREPRESENTATIONS ANTHEIRIMPACT ON
SESSIONACTIVITIES
3D Rendered Images
Whole Session =0
Physical Model (Mock-Up)
Whole Session = 1.0
Evaluating and Selecting = 1.0
Communication of Design Information =
1.0
Sketching
Whole Session = 0.75
Communication of Design Infor mation =
0.75
Digital Simulation
Whole Session = 1.0
Evaluating and Selecting = 1.0

SUMMARY OFUSE ANDIMPACT OFDESIGNREPRESENTATIONS OBESSION

During this session, four different types of design representations were used. During the session, a
presentation that included 3D rendered images of the products of interest was given to set the
context. While the images were adequate for this purpose, they were not used for any other
purpose the digital images differ from physically real representations. Instead, the designers
employed the use of physical models, or mock-ups, as the focal point of the co-creative session.
The mock-ups were used to show the feel, look and configuration of the product and packaging
design. The mock ups were realistic physicalrepresentations of proposed designs and through
them the designers were able to accurately communicate various design aspects. In addition to
being realistic, the mock-ups were also accurate in terms of the physical configuration, materials,

textures and finishes. This allowed these aspects of the proposed designs to be explored during the
session. Being able to see various accurate and realistic representations allowed for quick decisions
to be made during the session. Through the mock-ups, physical conflicts within the configuration of
various aspects of the product which did not appear in the digital design became apparent, some of
the parts did not fit together properly. The participants of the session were also able to test how
potential users would be able to physically interact with the product as the use it (e.g. positioning of
buttons and feel of product in your hand). At certain points during the session, sketches were
created as a means of roughly illustrating ideas related to the internal configur ation of the product.

* * ok
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Through the sketches, the participants were able to communicate and explore spontaneous ideas
quickly, graphically and in real time.
During the session, user interaction feedback of the product was also illustrated and tested through
the use of a digital simulation of the feedback. The participants were able to see the different types
of digital feedback that the user could receive after interacting with the product o the feedback to
take the form of different types of flashing lights on the product. The simulation was an accurate
and realistic representation of the feedback back and there was scope within the simulation to
preview various presentations of the feedback based on suggestions by the client. This allowed for
quick decisions to be made regarding what the best way to give the user digital feedback would be.
Upon reflection, the mock-ups were selected as the best contributors to the observation session as
they were an accurate and realistic representation of the product that the session participants could
interact it with.

dYou can touch; you can seé.

CaseNoO. 4
MAIN SESSIONGOAL: USEDREPRESENTATIONS ANDHEIRIMPACT ON
Sharing progress and making decisions SESSIONACTIVITIES
regarding architecture and design of product. 3D Rendered Images
Whole Session = 0.5
SESSIONPARTICIPANTS Technical Drawings
Designers x 3 Whole Session =1.0
Client x 1 Sketching
Whole Session = 0.5
ACTIVITIESN SESSION AND THEIRMIPORTANCE Physical Products
Idea Generation = 1.0 Whole Session = 1.0
Evaluation and Selection = 1.0
Communication Design Information =
1.0

SUMMARY OFUSE ANDIMPACT OFDESIGNREPRESENTATIONS OSESSION

During this session, four different types of design representations were used. 3D rendered images
were used to create a visual map of the various product functions and features that were of interest
during the session. They provided a visual representation of the space that was to be explored
during the session, allowing the session participants to systematicdly go through and discuss areas
of interest regarding the product, the visual map ensured that they could keep track of the areas
that they had covered and to also see everything in once place. When discussing particulars based
on the direction dictated b y the map, relevant technical drawings were referred to. The technical
drawings were accurate and detailed representations of the concepts in a form that was familiar to
the client; they formed the focal point for discussion and were used to primarily deri ve discussions
regarding the product architecture. A wide range of drawings were used, covering whole products
as well as specific features and functional areas. At certain points during the session, sketching was
used as a means of roughly illustrating various types of ideas. Through the sketches, the
participants were able to communicate and explore spontaneous ideas quickly, graphically and in
real time. Sketching was also used in tandem with the technical drawings as the participants
occasionally sketched directly onto the technical drawings. An array of physical products was also
available during the session, these were competitor products and through them, in addition to
being able to see what the competition had to offer the market, the participants h as access to real
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life solutions to certain issues related to the product. They could isolate different product functions
and features, as directed by the 3D rendered image map, and see in detail how they manifested in

to the session due to their representativeness, high level of detail and ability to be easily annotated
in real time by all participants.

alternative products. Upon reflection, the technical drawings were chosen as the biggest contributor

0é because they show evew Ything tha

Impact of Design Representations across Observation Sessions

The descriptive summary ofthep ar t i ci p a n tingpéct qf designerépreseditations on
observation sessions is presented in Table 4.6; the summary is in three sections under the
followi ng headings: use of representations, design representation affordances and design
representation challenges. Each of the sections contains key descriptive statistic® mainly in

the form of frequenciesdand a qual itative descrnotgsthaton .

appearance of the same factor across all cases only counted once (e.g. if design
representation use appears in 3 different
denotes that all appearances of a factor across all cases are counted (g. if design
representation use appears in 3 different cases, it is counted three times).

Table 4.6: Descriptive Summary of the Impact of Design Representations on Observation Sessions

REPORTEDJSE OFREPRESENTATIONS

Total Number of Unique Design Representations Types Used Across Sessions: 11
Total Number of Design Representations Used per Session: 4

Total Number of Unique Uses of Design Representations Across Sessions: 10
Cumulative Number of Uses of Design Representations Across Sessions: 25

Most Frequent Use of Design Representations Across Session: Visual Aid x 6

Total Number of Design Representations Used as Visual Aid#Across Sessions: 4
Highest Number of Unique Uses Across Sessions: Physical Model (MoclJp) x 2, Mood
Board x 2

Highest Number of Cumulative Uses Across Sessions: Physical Model (MoekJp) x 3
Most Used Design Representation Across Sessions: Physical Model (Moeklp) x 3

During the observed sessions, while design representations were used in a number of different
ways, they were generdly used either as communication/presentation aids or to enhance the
process that was undertaken during the co-creative session. The design representationsvere used
as visual, tactile, emotional expression, idea expression, context setting or mapping ai@, or a
combination of them. The most versatile of the design representations was the physical model, or
mock-up, which was used as a process enhancer, a visual aid and tactile aid. See Appendwil: List
of Holistic Latent Level Codes for elaborations onthe aids.

DESIGNREPRESENTATIORFFORDANCE®ESCRIBED BIFARTICIPANTS

Total Number of Unique Design Representation Affordances Across Sessions: 23
Cumulative Number of Design Representation Affordances Across Sessions: 97
Most Prevalent Design Representdion Affordance Groups Across Sessions:

A Facilitates design communication with non-designers 6 x 1 2

A Similarities between representation and real product x 11

Not
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A Accurate and/or realistic representation of concept x 11
A Allows for focus on a specific area or eement x 11

Most Prevalent Individual Design Representation Affordances Across Sessions:
A Accurate communication of design x 3 & Physical Model (Mock-Up)

A Realistic physical representation x 33 Physical Model (Mock-Up)

Highest Number of Unique Affordances Across Sessions: Physical Model (MockJp) x 8
Highest Number of Cumulative Affordances Across Sessions: Physical Model (MociUp) x 12

Through the use of design representations during the observation sessions,designers were able to
present accurate and/or realistic representations of design concepts of interest to varying degrees.
This was in part due to similarities between the design representations and the real products. Some
of the used representations were physical or digital manifestations of particular areas or elements
of interest related to the product as they would be in the real world (e.g. materials or finishes).
Through the use of physical representations, the designers were able to avoid some of the
limitations that are associated with using digital representations for physical products (e.g. colours
appearing different on a screen and in print).
Design representations also played a key role in facilitating design communication between the
designers and other session participants.
OBecaesé bhiven't the imagination about a vi
view a mock up and view the colour and view the details and view how it is on the shelf, it is
easier to then discuss about that because it is not easy to create a vision ooyr mind if you
are not adCas gDegignerr . 6
This was particularly beneficial to the observation sessions due to their cocreative nature, they
aided the process of collaborating with non -professionals. In some cases, the use of design
representations resulted in improved session efficiency, as decisions were made quicker,
improvements to the approach to co -creative sessions and the creative outputs of the session, as
the participants were able to explore various ideas in real time.

DESIGNREPRESENTATIONCHALLENGESREPORTED BIPARTICIPANTS

Total Number of Unique Design Representation Challenges Across Sessions: 11
Cumulative Number of Design Representation Challenges Across Sessions: 22
Most Prevalent Design Representation Challenge Groups Acrgs Sessions:

A Limited usability x 6

A Differences between representation and real product x4
Most Prevalent Individual Design Representation Challenges Across Sessions:

1 Mock up mistaken for final product x 2 & Physical Model (Mock-Up)
Highest Number of Unique Challenges Across Sessions: PC + Monitor x 6
Highest Number of Cumulative Challenges Across Sessions: PC + Monitor x 6

The use of design representations posed some challenges during the observation sessions. As
representations and not the actual produ ct, there were cases where the apparent differences
between the two were undesirable as the representation was not representative enough of the
elements of interest or was wrongly perceived by clients/end-users to be an accurate representation
of the final product. Differences between digital and physical representations of the same thing (e.qg.
colours appearing different on a screen and in print) also posed some challenges. Some of the
design representations had usability limitations, these were related to a number of different factors
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including what they were able to represent, the effort and resources required to use them and how
participants could interact with them.

4.2.5. Conclusion
Upon completion of the study, it is put forward that the descriptive summ ary of the impact of
design representations on observation sessions presented inTable provides an answer to the
research question that drove this part of task 1.5. The impacts design representations had on
the observation sessions are understood through the use of design representations, design
representation affordances and design representation challenges as perceived by the
designers involved in the co-creative sessions. Some key findings from the summary are a
follows:

1 Design representations tend to be accurate and/or realistic representations of
design concepts, the similarities that the representations share with real products
mean that they can be used to explore physical or digital manifestations of
particular design elements of interest related to the product , as they would be in
the real world.

1 For co-creative sessiors, design representations can offer a way of facilitating
collaboration between the participants, allow for quicker decisions to be made
and improve time efficiency.

1 If the affordances associated with a design representation are not aligned with
the goals of the session, the use of the representation can cause participants to
lose focus.

Ultimately, design representations are not the real product and they have various usability
limitations. Typically, design representations are selected by aligning their strengths with
what is trying to be achieved through their use; when these are not aligned an undesirable
result will be achieved as the representation is not representative enough of the elements of
interest. To ensure the best opportunity for co -creation, the design representations used
during sessions have to achieve a balance between being too defined (limiting creativity) and
not being rep resentative enough (leading to misinterpretation).

This study was undertaken with the aim of exploring the impact of design representations on
the observation sessions as perceived bydesigners in order to understand their best
practices. Resultantly, the following are some of the key insights that were gleaned into
designers © best practices regarding design repres
1 For co-creative sessions that include nonprofessional participants, designers
adopt the wuse of design representations that best facilitate design
communication amongst the participants.
91 Designers view the best contributor to a session to be dependent on the goal of

Ty This project has received funding from
o B the European Unions Horizon 2020
* research and innovation programme

N

68 under grant agreement No.688417.
[H2020 ICT 2015 SPARK 688417|




the session; it is the typically the one that provides a realistic and/or accurate
representation of element of interest in the simplest form possible.

1 Designers typically utilise multiple design representations during a co-creative
session, with the different design representations used in ways that exploit their
strengths.

1 When using physical models, or mock-ups, during co-creative sessionsdesigners
isolate the elements they want to focus on and represent those as accurately as
possible while making sure that the other elements are adequate but not
necessarily accurate.

1 When using design representations with digital in teractivity, designers are limited
to only making simple changes during the co -creative, as they are limited by the
materials they pre-prepare and the time and effort it would take to implement
more significant changes. To mitigate this, when preparing for the session the
practitioners try to anticipate the changes that the participants will suggest and
aim to have materials prepared that can allow them to implement them.

Through this study, designers shed light on their experiences with design representations
during the observed co-creative sessions, this allowed for straight descriptions of the impact
of design representations used during the observation sessions to be attained. This lead to a
better understanding of practitioner best practices; the outc omes of this process provide
further insight for the interpretation of the experimental evidences in T1.6.

4.3 INTERVIEWS WITH EXTHRL ORGANISATIONS

4.3.1. Methodology for interviews with external organisations
Company selection and recruitment
To company selection and recruitment process involved first identifying relevant companies
to target before inviting them to participate. In keeping with the objectives of the SPARK
project, the main target was companies within the creative industries, including both
consultancies and manufacturers. No limit was placed on the size of the company but
preference was given to SMEs. Specific companies within this target group were primarily
identified from the existing UK contacts of the University of Bath research team and Belgian
contacts of the AMS (formerly FIS)research team. Additional relevant companies were
identified through web searches. The companies were contacted via email. A onepage
overview of the SPARK project was provided to give some context to the interview request.

Development of the interview protocol
The interview protocol was developed by first specifying the aims of the interviews, which
were:
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1 To understand the types of co-creative session that currently take place across the

New Product Development process.

1 To understand the types of design representation currently used within these co-

creative sessions.

1 To understand the challenges that practitioners face with their current use of design

representations

1 To gather opinions from practitioners as to how they might use the SPARK platform

and what their requirements would be.

A series of interactive activities and discussions were then planned to address each of the

aims. The main activities were split into three parts:

Part 1: Capture the current design procss, cocreative sessions and design representations

Interviewees were asked to sketch out the main phases of
their design process on a large sheet of paper. They were
then asked about the types of co-creative sessions that
occur during the process and the type of design
representations used in each of those sessions. This
information was noted on the same diagram as the design
process overview. To facilitate discussion and avoid
misunderstandingsa 6 desi gn represent
created that showed 14 types of commonly used design
representation, based on the work of Pei (2009). For each

APPEARANCE v o~

MODEL

They are an exact representation of
the proposal and are seen as the
conclusion of an industrial design
input as they accurately define the
product form and use. They are
also known as block, iconic or

W a S

design representation a name, an example, and a brief qualitative models.

description is provided - an example is shown in Figue
4.1. The full chart is provided in Appendix IX. Finally, the
interviewees were asked about the challenges they
experienced in their current use of design representations.

Figure 4.1. Example from the design
representation chart.

Part 2: Introduction to SAR technology

Interviewees were shown a two-minute video, showing examples of SAR technology in use.
The video featured a variety of different products including a car sear, a shoe, and some
cosmetic products. These clips were specifically selected so as to represent a range of
products that companies in the creative industries might have experience of designing. An
example was also shown of somebody using a very basic, generic user interface created with
SAR technology. At the end of the video the participants were asked to provide their initial
impressions of SAR technology and had an opportunity to ask questions about what they had
seen.

Part 3: Requirements discussion and ranking

The interviewees were asked to describe how they might use SAR technology in their own

work and what requirements they would have of the technology. This gave the interviewees

the opportunity to talk freely about how the topics that immediately came to mind for them.
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