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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 in-depth 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: 

¶ Characterise the types of interactions that occur within co-creative design sessions 

between participants and with artefacts (both tangible and digital).  

¶ Understand what design practitioners perceive to be the most important impacts and 

affordances of design representations used in co-creative design sessions. 

¶ 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. 

¶ 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 co-creative sessions were organised between the industry partners 

and the case study clients. These 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 undertaken within the ôcreative industriesõ that could be 

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 

discussion that was of interest and then ôcodingõ the recordings to identify when these 

behaviours/activities/topics  occurred within the session. One example of the findings from 

this analysis was that 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: 

¶ Both designers and clients use both 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. 

¶ Participants sometimes resorted to hand gestures that appeared to interact with 

ôimaginary artefactsõ as a way of communication when the design representations they 

had available were not sufficient to express what they meant. 

¶ 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.  

¶ 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. This activity 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:  

¶ 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.  

¶ For co-creative session, design representations can offer a way of facilitating 

collaboration between the participants, allow for quicker decisions to be made and 

improve time efficiency. 

¶ 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: 

¶ A better understanding of the basic characteristics of co-creative sessions (who, when, 

where, why). 

¶ A better understanding of how designers decide what type of design representation 

to use within a session. 
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¶ Insights into the types of challenges faced by designers in their use of design 

representations within co-creative sessions. 

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

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

 

Within Task 1.6, the findings from across the various research activities were 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 sees the idea as ôfixedõ and ôcompleteõ. A summary of the challenges 

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 t he 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 ACTIVITIES AND OF THE DELIVERABLE 

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 in -depth 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 SPA RK platform.  

 

The main objectives of this deliverable were to: 

¶ Characterise the types of interactions that occur  within co-creative design sessions 

between participants and with artefacts (both tangible and digital) . 

¶ Understand what design practitioners perceive to be the most important impacts and 

affordances of design representations used in co-creative design sessions. 

¶ 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. 

¶ Highlight important findings from all of the above in order to sup port the definition of 

priorities and requirements for the SPARK platform in Task 1.7. 

 

Section 3 describes the results of Tasks 1.3 and 1.4 in which four co-creative design sessions 

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 sessions. Much of the analysis presented in this section makes 

use of the evaluation criteria of co-creative design sessions defined in deliverable D1.1õCase 

studies and evaluation criteriaõ. 

 

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

observed co-creative design sessions and with design practitioners from outside the SPARK 

consortium were completed. By analysing the thoughts and reflections of these design 

practitioners the analysis tries to give some insight into the practitionersõ perspective of co-

creative design sessions 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 which brings together  the insights and key findings 

emerging from the preceding tasks and uses these to 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, the results of 

which are presented in D1.3 ôFinal design specification for the SPARK platformõ.  
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3. OBSERVATION STUDIES ON INTERACTION WITH PROTOTYPES 

(T1.3/T1.4)  

3.1. OBJECTIVE OF TASK 1.3 AND TASK 1.4  

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. Therefore 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 1.4 is to 

analyse team interactions with digital and tangible artefacts in 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 1.6) and highlight im portant 

features derived from the interaction analysis that allow the definition  of priorities for the 

development of  the SPARK platform. 

 

Analyses have been performed with dedicated softwar e (Transana) that allows a multimedia 

qualitative analysis mixing verbal and visual data. Observational activities have been carried out 

at the end usersõ premise (i.e. Artifice and Stimulo consulting companies). We concentrate on 

activities involving co-creative design activities and focused on a set of two case studies in 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 

sessions that we call òcase studiesó. We have then selected a subset of relevant episodes within 

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 OF THE CASE STUDIES 

What we call òcase studyó is a design session where the designers work with their customers 

(for example Alce Neroõs case in Artefice) 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 product s. Because most of them involve predominantly work with a client, these 

participants will be called ôclientsõ from here onwards. The typical format of a meeting is the 

following: 1) the designers present their work and their proposals to the clients , 2) the designers 

collect the clientõs feed-back, 3) there is a joint discussion on the evolutions, possible 

improvements of the ongoing  proposal. During this process they use different instruments such 
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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 studies that 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.  

  

 
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 specialised 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 VIRTUAL AND PHYSICAL PROTOTYPES TO DIGITAL AND TANGIBLE 

ARTEFACTS 

The terminology used in the SPARK project definition highlights two different categories of 

design representations: sketches and 3D CAD models displayed 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  
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representation may be 2D or 3D computeri sed 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 on paper, 

printed 2D drawings, 3D physical mock-ups, printed photos, etc. Our observations led us to 

create a new category that we call imaginary  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, resources are 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, in order to reduce the ambiguity , we chose to include 

all these elements in the same category. We propose the term Artefacts . Each externalisation 

used during a design session is then 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. 
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3.4. DEFINITION OF THE LEVEL OF OBSERVATION AND THE ANALYSIS FRAMEWORKS 

 Interaction analysis framework based on gestures  

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

As we raised in D1.1, 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 these practices 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 platform. The 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. This type of observation has already been used by 

other researchers studying design (Watts et al., 1996), (Brereton & Mc Garry, 2000), (Lund, 

Prudhomme and Cassier, 2009).  

Design 
Representations 

(Pei, 2009) 

External 
resources

Artefacts created, modified 

for the purpose of 

representing the future 

product/idea/intention and 

evaluating, testing, 

characterizing the future 

product. 

Examples: 

Physical or Digital 

prototypes, Mock up, 

drawings, sketches, 3D 

models ê 

 

ARTEFACTS 

External resources that are 

support of creativity and are 

becoming design 

representations: that means 

that an external resources is 

modified  for the purpose of 

representing an idea. 

 

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 

inspiration.  

 

Examples: 

Existing products (of the 

brand or concurrent), 

boards of existing products, 

catalogê 

 

Figure 3.2. Categories of artefacts 
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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 first and observable feature of a design session. Gesture analysis 

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 some information 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 specific 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 below. 

The analysis distinguishes two sublevels (1.1 and 1.2).  

 

 

 
 

Figure 3.3. Structure of the analysis framework. 

 

Clients 

Designer

s 

1 

2 

4 

3 

6 

5 

Artefacts 
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Level 1.1 Level 1.2 interaction definition 

X 
 Interaction from the client to 

the designers, WITHOUT 
artefact 

The client will explain/show 
something to the designer without 
using an artefact 

Y 
 Interaction from the 

designers to the client, 
WITHOUT artefact 

The designer will explain/show 
something to the client without 
using an artefact 

X 
 Interaction from the client to 

the designers, THROUGH an 
artefact  

The client will explain/show 
something to the designer by using 
the artefact 

Y 
 Interaction from the 

designers to the client, 
THROUGH an artefact 

The designer will explain/show 
something to the client by using the 
artefact 

X 
 Interaction of the client with 

an artefact 
The client will use/manipulate the 
artefact for himself  

Y 
 Interaction of the designers 

with an artefact 
The designer will use/manipulate the 
artefact for himself  

X 
 
 

Interaction between the 
clients, WITHOUT  artefact 

The client will explain/show 
something/talk together without 
using an artefact 

Y 
 
 

Interaction between the 
designers, WITHOUT artefact 

The designer will explain/show 
something/talk together without 
using an artefact 

Figure 3.3. Interactions framework level 1 

 

 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 team in 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 aim to 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 

carried out during the preparatory observations at the end usersõ premises (e.g. Milan, March 

7th-8th- 2016). The coding scheme developed for the above analysis aims to measure the 

duration of episodes in which SAR-relevant content is mentioned. We structured the coding 

scheme according to three different layers in order to grab different facets that might be 

relevant for the development of both the SAR and the information modules of the SPARK 

platform.  

 

1b 

2b 

3 

4 

5 

6 

1a 

2a 
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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  òto-beó) 

Layer 2. SAR-related topic emerg ing 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 concerns Layer 1, the five mutually exclusive categories are as hereafter: 

 

A. SPARK directly related items such as textures, logos, images, textual elementsê 

B. Items drawn òex novoó within the session that would be nice to have on the 

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,ê)) 

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 classification. 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 1.4. Therefore, the 

classification, for Layer 1 will 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. 

Layer 2 considers the specific design items identified in  Layer 1. It is organized in: 
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 Statements referring to ê 

Texture  êbackground motifs/patterns 

Logo  êbrand distinctive graphics 

Image  êa computer generated picture 

Photograph  êa photograph of a real object 

Text  êthe part concerning words 

Icon  êicons/symbols that do not belong to the brand  

System Part  êsomething not pertaining to the whole object but one of its sub-system 

(tangible). 

Whole  êthe product as a single entity 

 

For each of the above items, the focus 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 ê 

Position  êgeographical dislocation with reference to the whole design proposal 

Orientation  êdegree of rotation  

Size êlength and/or width and/or depth 

Number  êthe amount of items 

Look  êcollective indications of qualitative features of the content  such as 

morphology, shape, geometry etc. 

Colour  êchromatic content 

Content  êinformation directly communicated  

Material  êthe substances composing the design proposal 

Presence êintroduction or removal of items. 

 

Additionally, the partners involved in T1.3 and 1.4 also agreed on mapping the speech also 

according to the FBS framework (Gero, 1990), whose variables have been adapted and 

generalized for this specific purpose. The interpretation of the three FBS variables is as below 

reported: 

 

 Whatever relates toê 

Function  êthe intentions of the design representation (tangible or virtual) 

Behaviour  êthe communication and interpretation mechanism behind the design 

proposal 

Structure  êthe structural characteristics of the design idea under discussion. 

 

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 about the cognitive 
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dynamics within collaborative sessions in the remaining part of the project (e.g. WP4), for 

which these recordings can be benchmark sessions that describe ônormalõ practice. 

3.5. DATA ACQUISITION AND PROCESSING 

 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 a very 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  session tool s (TV, whiteboard, heavy materials...) so that the 

recording could be planned  well. 

 

 Equipment / settings  

Video 

The video recording process requires heavy 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 cameras were plugged in a Tricaster , which is a professional device for the 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 as much 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 qual ity and a separate recording channel for each 

participant. The microphones were plugged on a Tascam audio 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. 

 

 Protocol of observation  

Here is the description of the observationõs process: 

1- Setting up material: Before the beginning of the session, the research team installs the 

observation equipment.  
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2- Inform part icipants: The participants have been informed of the protocol and invited to 

sign the consent to participate  (see appendix II). 

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

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

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

 

First of all, before the beginning of each case study, we asked for the agreement to record the 

session from the participants. For this purpose, a document describing the observation 

protocol has been provided (see appendix II), 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 sõ function. For 

example, among the clients, there were some creative or marketing directors, and some other 

people who gave an expert vision. We also drew a map of participantõs position , of the artefacts 

used, and of the camera and furniture present in the room. All this has been summarised in 

Appendix II. 

 

 Post-processing  

After collecting data at our partnersõ premises, we had to post -process the raw data in order 

to combine  audio and video inputs, synchronising them to have a result which facilitates the 

analysis of the sessions. 

 

Option  of filming with professional equipment guaranteed an excellent result 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: 

Á Importing files: 

Sony Vegas pro import and read files frame by frame before letting the user operate them. 

This is a time consuming task, for example for G7 (company 2) case study, impor ting 4 video 

and 2 audio files takes approximately 77 minutes. 
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Á 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. 

 

Á 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 o f 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. 

 

 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 excerpts of Stimuloõs sessions that were representing relevant 

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 INTERACTIONS ANALYSIS LEVEL 1.1 

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. 

 First analysis Strategy  

The objectives of the first-level analysis were: 

¶ To quantify the time ratio where designers or clients use or donõt use artefacts to 

support their interacti ons during the co-creative sessions observed. 

¶ 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 cases studies last 3h30 and 2h50. In order to ensure a consistent time frame for the 

four coded sessions, we choose to select different episodes of different step of the Arteficeõs 

meetings. For example, for the Case study 1 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 1.5 and 1.6 along the sessionsõ timelines. In both cases, the video selected for the 

analysis has been reduced to approximately 1h30mn. 

 

 
Figure 3.4. Selection of the moments to analyse: case study n°1 

 

 
Figure 3.5. Selection of the moments to analyse: case study n°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 (see figure 3.7). 

 

 
Figure 3.6. Types of interactions 

Interactions of type X can be: 

¶ Interaction between the cl ient (s) and the artefact (s) (whether digital or tangible) 

¶ Interaction from the c lient (s) to the designer (s), through the artefact (s) (whether digital 

or tangible) 

 

Interactions of type Y can be: 

¶ Interaction between the designer (s) and the artefact (s) (whether digital or tangible) 

¶ 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 2013 using tables shown figure 3.8. We 

choose to code second by second. 

 

 
Figure 3.7. Example of a coded episode. 

In order to have consistent results, we established a coding 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: interaction of the òdesigner i with artefactó -> Y.  

 

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 this 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. 

 

 Results and discussion on the level 1 .1 

Here we present the level 1.1 analysis using four types of graphic: 

¶ 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. 

¶ The second pie chart displays what type of artefact  (digital or tangible) is the most 

solicited among the participants, designers and customers combined. This analysis aims 

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 see what  type of artefact the clients  use the most. 

¶ The fourth pie chart lets us see what type of artefact  the designers  use the most.  

¶ Combined with a summary of both designers and clients we can analyse if the clients or 

the designers tend to use significantly more artefacts. 

 

Breakdown of interactions with or without artefacts 

Thanks to the first level of analysis, we obtained several interesting results. In the following 

graphs, we can see the distribution of the time when participants (clients and designers 

time line 00:00:10 00:00:11 00:00:12 00:00:13 00:00:14 00:00:15

DIGITAL X X X X X X

TANGIBLE

DIGITAL

TANGIBLE

X (client)

Y (designer)
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combined) are using artefacts or 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 1 artefacts (figure 3.9). This confirms that artefacts played a very significant 

role in the co-creation sessions observed. 

 
Figure 3.8. Distribution of time with and without artefacts  

 

Breakdown of interaction X(client) and Y(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 . 

 

 

                                              
1 These verbal interactions have been identified just as the other interactions we just could 

òseeó they were talking but we did not listen to what they were talking about.  
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Figure 3.9. Breakdown of interactions with artefacts for clients and designers. 

We note that in Arteficeõs case studies (nÁ1 and 2), the breakdown between clients and 

designers is reasonably equal. On the contrary, the breakdown in Stimuloõs cases studies (nÁ3 

and 4) is more 63% for the designers and 37% for the clients. 

 

In the following , we point ou t 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: 

¶ Firstly we notice that the design phase considered in Artefice and Stimulo is 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 understanding or 

clarify the clientsõ opinions. 
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o In Stimulo, we were at the end of the ID Definition. That means that the conceptõs 

structure was almost frozen. We are approaching the end of the design process 

and the participants are working on the colours, materials and 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. 

 

 
 

¶ 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.  

 

¶ Finally It should be noted that during the Artefice sessions, we have around 3-4 

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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Breakdown of interactions with digital or tangible artefacts (X+Y) 

 
Figure 3.10 : 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 opposite 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°1, 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 clients (X) 

 

 
Figure 3.11. Breakdown digital vs. tangible for clientsõ interactions. 

For the analysis displayed figure 3.12 we took the portion of time where clients were using 

artefacts, and we distinguished, the distribution of tangib le artefacts versus digital artefacts.  

For the same reasons than for 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 have slightly more interactions with digital artefacts. In 

fact, during this session, the only digital representation was displyed through the clientõs 

laptop. 
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Break down of Digital / Tangible artefacts used by designers (Y) 

 
Figure 3.12. Breakdown digital vs. tangible for designersõ interactions. 

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, they used the 

clientõs laptop sporadically to watch video, pictures, or to refer to an email. These are the 

reasons why we have mostly interactions with tangible artefacts.   
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 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 sessions must 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 clientõs participation rat io (Client vs. designers) (figure 3.14) depends 

a lot on t he 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. 

 
  

Figure 3.13. Summary chart showing breakdown by designer vs client and tangible vs digital 
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3.7. GESTURE AND INTERACTION ANALYSIS LEVEL 1.2 

 Data studied  

The level 1.1 data processing gave some global information about designersõ and clientsõ use 

of artefacts along the four different case studies we analysed. The objectives of the level 1.2 

analysis is to provide a deeper gesture analysis on selected episodes. Our criteria for selection 

are the following : 

V The episodes were 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 SPARK platform, 

V They included ôsimulation with handsõ, highlighting the lack of support  to convey ideas 

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, From 17:38 to 27:20  

This episode shows a sequence of two distinct phases: in the first half of 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, From 29:34 to 34:18 

This episode features a lot of hand gesture during interactions between the client and 

the designers, while other artefacts used are mainly paper and sticky notes. 

V Episode 3, From 1:08:55 to 1:13:17 

In this episode, designers 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 are 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 handle is also used by the designer and client working together to simulate what it 

might feel like to operate the handle . 

 

  Data processing  

The initial analysis framework, Level 1.2 analysis (see figure 3) was enriched by differentiating 

interactions 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 

analysis (see section 3.3). We added a new category we call òimaginaryó for characterizing 

interactions where designers and/or clients are using gestures with hands as we will qualify as 
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ôgesture in the airõ for interacting together. This ôgesture in the airõ can be communication 

oriented, but also used for simulating a shape of a part or simulate the manipulation of the 

product . 

 

This ôgesture in the airõ may have two purposes: 

V Gestures to support oral communication, emphasizing the speech. It usually falls into 

the body language category. We'll refer to them as òcommunication gesturesó.  

V Gestures for simulating usage of whole or part of the product. It can also depict the 

shape of parts that do not exist yet. We'll refer to them as òtechnical gesturesó. 

 

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

òimaginary artefactó. 

 

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

as follows:  

 

1a  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 ôOtherõ for interaction that could not be coded inside the 14 first proposed 

categories.  

 

For example: 

Example 1: Designer 1 pushes the chair out 

Example 2: Designer 1 and 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 called ômultipleõ to point the fac t that more than one artefact is 

handled simultaneously. This is the case when for example imaginary artefact (gesture) is used 

during interactions with tangible artefact. This is also the case when a tangible artefact is used 

at the same time as another 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 as ômultipleõ (knobs and barbecue). But on the 

other hand when people extract a drawer from a barbecue and then discuss it, we do not 

consider this as ômultipleõ. 

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

 

TRANSANA enables to simultaneously view: 

Å the four camera angles captured in the video  (upper right corner),  

Å the transcript (That was constructed gradually during the analysis) of the 

interaction expressed in terms of gesture (bottom left corner)  

Å and the collections of interactions we associate to the same keyword (bottom 

right corner) 

 

 
Figure 3.14 : Transana screenshot 

 

Two researchers did 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 Ÿ B and we add 

another interaction describing the interaction B is doing in parallel. 

 

2. Artefacts can be digital (laptop video, CAD model, slides on TV screen...), tangible 

(everything that can be touched, seized, grasped...) or imaginary 

 

 Results of gesture interactions level 1.2  

The results we obtained are available in Appendix III. 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  type s % of time  

1a  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. Results of 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 artefact s to interact with the client. 

They suggested to the client to directly interact with a tangible 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 th minute (see Appendix III, Episode 1) 

when the client interacts with the designers through a  digital artefact, and around 24 th minute 

when the client interacts with the designers through a  tangible artefact: in both cases the 

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 gestures suggests that 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 spent interacting for themselves with the tangible artefacts. We can add that 

several individual artefacts (typically a BBQ) were used for a short time. It means that the 

variety of product s available was necessary for these types of interactions. 

 

Results for the second Episode 

Interaction  type  % of 

time  

1a  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. Results of episode 2. 

Noticeable elements  

This episode lasts around 5 minutes. 

It was chosen because we observed 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 didnõt take into 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 



 

 

36 

appendix III, Episode 2). One interesting thing is that 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 to assume that 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 type s % of 

time  

1a  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. Results of episode 3. 

Noticeable elements  

This episode has been studied because 93% of the 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 are 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 fourth episode 

Interaction type s % of 

time  

1a  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 0 

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. Results of 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 this detailed gesture analysis 

The four episodes analysed above have not been carefully chosen. They were selected because 

the interactions with the artefact were either particularly intense or different to the types of 

interaction seen in the other episodes. Hence, we are 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 analysis is 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 several occasions, we observed ògestures in the airó in various contexts. At this stage of our 

analysis, we cannot conclude on 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 

(see https://www.tiltbrush.com/  for example which allows users to draw and paint in a 3D space 

using virtual reality). 

  

https://www.tiltbrush.com/
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Next step  

The next 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, D, 2011), the artefacts are supporting the knowledge building and 

exchange. The next step is to analyse the speech, which remains a major communication 

channel. 

 

3.8. ANALYSIS OF INTERACTION WITH ARTEFACTS USING SPEECH PROTOCOLS 

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. 

 Analysis strategy  

Four different collaborative design sessions have been recorded at the end usersõ premises 

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 

SPARK project has access to: packaging design (co-design session at Artefice with Company 1 

ð case study 1) and product design (co-design session at Stimulo with Company 4ð case 

study 4). 

For what concerns the analysis of case study 1 on biscuits packaging, four thematic phases (A 

to D) have been identified in the recordings; overall durations in bold.  

1. Evaluation of existing biscuit packages (Organic Biscuits and non-organic biscuits): 0õ 

to  35õ 

2. Presentation and review of the 4 alternative design variants: 35õ to 2h 01õ 40õ 

a. Package variant #1 ð Concept A: 35õ 14õõ to 1h 04õ 32õõ  

b. Package variant #2 ð Concept B: 1h 04õ 33õõ to 1h 23õ 24õõ 

c. Package variant #3 ð Concept C:  1h 23õ 25õõ to 1h 43õ 16õõ 

d. Package variant #4 ð Concept D:  1h 43õ 17õõ to 2h 01õ 40õõ 

3. Shelf evaluation (as the 4 variants declined on the whole product range) 2h 01õ 40õõ to  

2h 44õ 50õõ 

4. Collaborative re-design session starting from the previous evaluations 2h 44õ 50õõ to 3h 

30õ 
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For what concerns the analysis of case study 4, the collaborative 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 session: 0õ to  02õ39õõ 

2. Focus on the BBQ parts: 02õ40õõ to 1h 35õ 41õ  

a. Theme èSupports for the grill of the barbecueé: 02õ40õõ to 08õ 12õ  

b. Theme èFat trayé: 12õ 21õõ to 33õ17õõ 

c. Theme èBurners and topé: 35õ 21õõ to 1h 03õ 31õõ 

d. Theme «Thermogaugeé: 1h 07õ 23õõ to 1h 16õ 33õõ 

e. Theme èKnobé: 1h 16õ 41õõ to 1h 20õ 00õõ  

f. Theme èHandleé: 1h 20õ 20õõ to 1h 21õ 56õõ 

g. Theme èGasketé: 1h 22õ 23õõ to 1h 24õ 45õõ 

h. Theme èReversible Grillé: 1h 25õ 26õõ to 1h 29õ 56õõ 

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 partsê). 

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 

òpackaging designó session more easily enabled the direct modification/refinement of 

previously developed design proposals. This chance to directly apply the changes suggested 

by participantsõ feedback was probably due to the òmostly-virtualó nature of the largest part 

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 proposed 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 other hand, Phase 2 of case study 1 can be considered as a more òtypicaló design 

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 di scussion. 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 

SAR-based platform better : 

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

¶ the Thermogauge (Theme 4) 

¶ the  Knob (Theme 5) 

Within this section we will refer to the segments of the recording selected for the analysis as 

follows: 

¶ Package review:  Case study number 1, biscuits. Two concepts proposed along phase 

2 (overall duration Ą 2890 seconds, approx. 48 minutes) 

¶ Package ideation:  Case study number 1, biscuits. The whole phase 4 (overall duration 

Ą 2834 seconds, approx. 47 minutes) 

¶ Product review:  Case study number 4, barbecue. Themes: Burners and top, 

Thermogauge, Knob (overall duration Ą 2890 seconds, approx. 45 minutes). 

 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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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 usersõ side that will have to be translated into a prioritized set of 

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 3.21 summarizes 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)  

Layer 1 

(A/B/C/D/E) 

1. Pertinence of a SAR-based platform for design in a 

collaborative design environment  

2. Priorities for the development of the SAR and/or the 

information management module 

Layer 2 (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) 

Layer 3 (features of 

the SAR related 

topic) 

1. Characterization of the main actions (functions) to be carried 

on the prototype/design representations  

FBS ¶ Differences in cognition when dealing with different design 

tasks (or phases) 

 

The second approach, conversely, considers both the second and third coding level at the 

same time (coupled analysis). Figure 3.22 summarizes the research objectives for this 

investigation. 

 

00.35.21 00.35.22 00.35.23 00.35.24

Classification

Layer 1 (A/B/C/D/E) A A A A

Layer 2 System part System part System part System part

Layer 3 Position Position Position Position

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

Results from 

segments coded 

with  

Target conclusions using the results (for the development of 

the SPARK platform)  

Layer 2 and Layer 3 

(SAR topic and its 

feature) 

1. Prioritization of functions to be performed  

2. Identification of specific use cases according to the nature of 

the session (product vs packaging design) 

3. 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.  

 

 Decoupled analysis: results and discussion  

 
Figure 3.20. Coding Layer 1: Results of the three analysed segments of the recordings. Absolute durations [s] 

A B C D E

Package Review 1833 0 9 0 1048

Package Ideation 2098 0 6 0 730

Product Review 2178 0 0 0 502
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Figure 3.21. Coding Layer 1: Results of the three analysed segments of the recordings - relative durations. 

 

Main results from segments coded 

(Layer 1) 

Target conclu sions using the results (for 

the development of the SPARK platform)  

¶ Each of the three segments 

(approximately 45õ each) addresses 

content that the SPARK platform 

can address via SAR module(s) for 

more than 30 minutes, which 

correspond to more than 60% of 

the co-design session. The average 

across the three cases is 

approximately 72%. (seconds 

coded A) 

¶ No seconds coded B or D for the 

observed sessions 

¶ Amount of seconds coded C is 

negligible  for the observed 

sessions 

¶ The interactions among 

participants that are not relevant 

(on average 13-15 minutes) are 

coded as E. 

¶ The predominance of A-coded 

seconds shows there is a clear 

opportunity for the introduction of a 

solution empowering and facilitating 

the interaction among participants  

¶ The predominance of A-coded 

segments shows the development of 

the modules for the management of 

SAR-related content and the related 

interactions between user and mixed 

prototype should be addressed with 

higher priority.  

¶ Modules addressing the needs 

underlying codes B, C, D will require 

the integration of modules for live 

generation of new content within the 

SPARK platform. For the first version 

of the the SPARK platform this can be 

addressed with a lower priority , but 

for future releases this is a promising 

opportunity .  
Figure 3.22. Coding Layer 1 ð Summary of the results and the related conclusions. 
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Figure 3.23. Coding Layer 2: Results of the three analysed segments of the recordings ð absolute durations [s]. 

 
Figure 3.24. Coding Layer 2: Results of the three analysed segments of the recordings - relative durations. 

The results shown in the above graphs about Layer 2 analysis highlight 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 

òVisual/System partó. This choice is motivated by the visual 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 re-designing the logo, which is here to be 

considered as an unalterable element of the design (except for its  Layer 3 features). 

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. 

 

 
Figure 3.25. Coding Layer 2: Results of the three analysed segments of the recordings - absolute durations (with Picture, 

Image, Icon and System part clustered into the Visual/System Part category). 

 
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)  

¶ Strong polarization between 

product design and packaging 

design (System part vs Images 

and pictures) 

¶ The greatest amount of content 

to be projected for evaluation 

and modification during a 

session relates to images and 

pictures or system part (min: 

54%, approx. 15õ; max 88%, 

approx. 30õ). 

¶ Text and texture plays a 

significant role in package 

design sessions while they 

revealed to be almost absent in 

the product design sessions we 

run. 

¶ The relationship between the 

theme of the discussion and the 

whole system to be developed 

occurs more frequently in 

product design sessions 

(òwholeó ratio is one order of 

magnitude higher)  

¶ Design discussions regarding 

the logos in packaging design 

can be treated as other images 

to be projected.  

¶ Product and packaging designer might 

look for different kind of files or 

information managed by the SPARK 

platform.  The development should 

consider creating a universal interface 

that can be also customized for different 

user profiles or design conditions  in 

order to make the interaction more 

efficient. 

¶ Both considering the quantitative results 

and the qualitative analysis of the 

speech as a whole, visible elements 

(images, pictures as well as system part) 

should be visualized on the prototype 

with a high degree of fidelity  

¶ For what concerns the management of 

information (files, ...) the platform can 

treat Images, Pictures and System parts 

as similar elements if this not affects the 

projection technology and its outcomes . 

¶ The SAR platform should be capable of 

supporting (co -)designers to refer the 

focus of their attention to the whole 

system (pack or product) as well as the 

design elements (?) under development. 

Figure 3.27. Coding Level 2 - Summary of the results and the related conclusions. 
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Figure 3.28. Coding Layer 3: Results of the three analysed segments of the recordings -absolute durations. 

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

Table 4 Coding Layer 3 - 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)  

¶ The most frequent changes during 

the ideation of new solutions in 

packaging design deal with 

modifications of colour, look and 

position. Note: the combined 

results of òpresenceó and ònumberó 

correspond to 400 seconds in 

¶ The most frequently occurring functions for 

the interaction with the prototype in 

packaging design sessions are: 

1. Colour Change 

2. Look change 

3. Position Change 

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 in both 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:  

o to select and change colour of items 

o access to image database 

o  to superimpose items on top of the 

others 

¶ 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 (usually meant as òshapeó in 

the analysed session of product design) 

Therefore the SPARK platform should 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. 

¶ 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 Layer 3 - Summary of the results and the related conclusions. 

 
Figure 3.31. FBS Coding: Results of the three analysed segments of the recordings -absolute durations. 
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Figure 3.32. FBS Coding: Results of the three analysed segments of the recordings -relative durations 

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

Main results from segments coded 

according to the  FBS ontology  

Proposed conclusions using the results (for 

the development of the SPARK platform)  

¶ The review sessions present FBS 

variables more equally distributed in 

the three classes than in the ideation 

session. 

¶ The ideation session has a marked 

prevalence of structural variables 

discussed. 

¶ Functional variables are the ones less 

considered during the ideation 

session, while they appear to be 

more frequent during p ackage 

review.  

¶ Enabling modification of structural 

features during the ideation phase is a 

high priority . 

¶ SPARKõs visualization of generated 

concepts (both on the prototype or on 

another visualization device) should enable 

the immediate evaluation of prop osals 

both in terms of the mechanisms of 

communication  (with reference to the 

Behaviour) and in terms of the intentions 

to be conveyed (with reference to the 

functions items play in the whole design 

proposal). 
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 Coupled analysis: results and discussion  

 

 
 

Figure 3.33. Coding Layers 2 and 3: Results of the three analysed segments of the recordings - absolute durations of p ackage 

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

review. 
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Figure 3.35. Coding Layer 2 and 3: Results of the three analysed segments of the recordings - absolute durations of p ackage 

review. 

 
Figure 3.36 Coding Layers 2 and 3: Results of the three analysed segments of the recordings. Relative durations of Package 

review ð 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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Figure 3.37. Coding Layers 2 and 3: Results of the three analysed segments of the recordings - relative durations of Package 

review 
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Table 6: Combined analysis of layers 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 as òvisual partsó the 

results significantly differ in produc t and 

package design: òsizeó and òmaterialsó 

are preferentially changed within 

product design, while òpresenceó 

òcolouró and òorientationó in package 

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 especially relevant during the 

ideation. 

¶ Material for what concerns the 

projection is mentioned just with 

reference to system parts in the product 

design case. 

¶ The duration of topic concerning the 

size of items confirms the previous 

conclusions. This also suggests 

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). 

¶ The same applies to the management of 

colour for the image used for the 

projection. Furthermore, the qualitative 

analysis of speech suggests the palette 

should be easily managed and the 

verisimilitude of the final colour has to 

be visualized on the prototype or on a 

different device. 

¶ The management of textual elements 

has to include the possibility to change: 

a. its size 

b. its font  

c. its colour 

¶ Material rendering can become relevant 

in projections for product design, this 

need hasnõt emerged yet in package 

design. 

¶ The different durations of interactions 

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 ABOUT CO-DESIGN 

EXPERIENCES (T1.5) 

4.1. OVERVIEW OF TASK 1.5 

The overall aim of T1.5 was to look at co-creative design activities from the perspective of 

design practitioners. This is important because design 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: 

¶ To understand what design practitioners perceive to be the most important impacts 

and affordances of the design representations used in the observation sessions. 

¶ To gain insights into current co-creative design practices from a broad range of design 

practitioners. 

¶ To identify the challenges that design practitioner s perceive with their current use of 

design representations within co-creative design sessions. 

¶ To understand the requirements for the SPARK platform driven by design practitionersõ 

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 presented in 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 vari ety of relevant organisations (primarily design consultancies 

and manufacturers of consumer goods). 

 

Together these two activities, and the subsequent analysis, help to provide the ôpractitioners 

perspectiveõ that can be used to inform the definition of requirements for the SPARK 

platform . 

4.2. IMPACT OF DESIGN REPRESENTATIONS ON OBSERVATION SESSIONS 

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 summary of these companies and 

the sessions that were observed is available in Section 3.2; Appendix I: 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, the 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 the designers who were 

involved in the sessions. The research components - research aim, research question and 

research objectives that drove this study of the impact of design representations are outlined 

in Table 4.1 

 
Table 4.1 Research Aim, Question and Objectives 

RESEARCH AIM 

Explore the impact of design representations on the observation 

sessions as perceived by designers in order to understand their 

best practices. 

RESEARCH 

QUESTION 

What was the impact of design representations on the 

observation sessions? 

RESEARCH 

OBJECTIVES 

RO1: Establish which design representations were reported as 

used during the observation sessions 

RO2: Establish how design representations were reported to be 

used during the observation sessions  

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.  

 

 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 

finding out the ôwhatõ of and event (e.g. what impact do the design representations 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 well-

considered combination of sampling, and data collection anal ysis, and re-presentational 

techniques (Sandelowski, 2000); Table 4.2 presents the research approach 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 Descriptive Research Approach for the Study 

 RESEARCH DESIGN AND STUDY SPECIFICS  

R
E

S
E

A
R

C
H

 D
E

S
IG

N
 E
L
E

M
E

N
T 

PHILOSOPHY PRAGMATIC APPROACH: Methods which appeared best suited to the research 

problem were used without getting caught -up in philosophical arguments 

about the best approach.  

SAMPLE PURPOSEFUL SAMPLING: 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 

SEMI-STRUCTURED OPEN-ENDED INTERVIEWS: Individual and focus group pre- and 

post-observation session interviews were undertaken with designers involved 

in the co-creative sessions. The interviews focused on the ôwhatõ as they sought 

to ascertain the participantsõ perceived impact of design representations on 

the sessions.  

ANALYSIS QUALITATIVE CONTENT ANALYSIS: Mainly taking the form of in -vivo coding, the 

qualitative 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  

QUASI-STATISTICAL ANALYSIS: As a supplement to the qualitative content analysis, 

where appropriate, numbers were used to summarise data through descriptive 

statistics.  

DATA  

RE-

PRESENTATION 

(OUTPUTS)  

DESCRIPTIVE SUMMARIES: The analysed data was re-presented as straight 

descriptions of the data organised in a manner fitting the data. This t ook the 

form of a descriptive summary of the participantsõ perceived use and impact of 

design representations within the individual observation sessions (the 

summary refers to each of the cases individually) and a descriptive summary of 

the participantsõ perceived impact of design representations on the 

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

 

As an output, this study presents a comprehensive summary of the participantsõ perceived 

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 the designers.  

 Study Cases, Data Collection and Processing  

The data collection, taking the form of interviews, was directed towards discovering the ôwhatõ 

impact of design representations during the co -creative sessions that were observed at the 
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case companies based on the experiences of the designers 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 

STUDY CASE 1 STUDY CASE 2 

COMPANY: Artefice  

PRODUCT: Organic Biscuits 

DESIGN PHASE: Idea Production > Idea 

Development 

SESSION DESCRIPTION: Evaluation and feedback 

from customers on client validated product 

proposition.  

COMPANY:  Artefice 

PRODUCT: Ice Cream 

DESIGN PHASE: Idea Production > Idea 

Development 

SESSION DESCRIPTION: Evaluation, with customers, 

of brand visual identity.  

STUDY CASE 3 STUDY CASE 4 

COMPANY:  Stimulo 

PRODUCT: GEO Device 

DESIGN PHASE: ID Definition > Technical 

Approach 

SESSION DESCRIPTION: Review, with client, of 

previously elaborated ideas about product look 

and feel.  

COMPANY: Stimulo 

PRODUCT: Gas BBQ 

DESIGN PHASE: ID Definition > Technical 

Approach 

SESSION DESCRIPTION: Review, with client, of 

previously discussed ideas about target users, 

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

 PRE OBSERVATION INTERVIEW POST OBSERVATION INTERVIEW 

Informants Duration Informants Duration 

C
O

M
P

A
N

Y
 1

 

Case 

No. 1 

3 x Designers 

1 x Creative & Art 

Director 

16:25 
2 x Designers 

1 x Creative & Art Director 
1:02:39 

Case 

No. 2 

1 x Designer 11:23 

2 x Designers 

1 x Creative & Art Director  
58:19 

1 x Designer 

1 x Creative & Art 

Director 

17:23 

C
O

M
P

A
N

Y
 2

 

Case 

No. 3 
1 x Business Developer 08:12 1 x Business Developer 53:05 

Case 

No. 4 
1 x Business Developer 08:10 1 x Designer 32.48 

 

 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 characteristics of 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 kick-started by a 

provisional ôstart listõ of categories; this provisional ôstart listõ is available in Appendix IV: Start 

List for Categorisation. As the coding process progressed, codes were added until all data of 

interest in the interview transcripts were assigned a code.  

The results of this coding cycle were as follows: 
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¶ A case based meta-matrix that outlines the design representations that were used in 

each of the study cases and presents manifest level codes associated with how the 

design representations were used and their impacts (categorised into affordances and 

challenges). The meta-matrix is available in Appendix V: Manifest Level Case Based 

Meta-Matrix. 

¶ A holistic list that brings together manifest leve l codes from across all four observation 

sessions 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 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 re-categorised 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 data was quantitatively analysed in different ways 

that stayed close to the data, descriptive statistics resultant from this analysis are available in 

Appendix VIII: Observation Session Descriptive Statistics; some of the results are as follows:  

¶ Total number of design representations reported by participants  

¶ Reported frequency of design representation use across cases 

¶ Number of activities reported by participants within the observation sessions  

 

 Research Outputs: Data re -presentation  

In accordance with the methodology, there was no mandate to produce anything  other than 

a descriptive summary of the participantsõ perceived impact of design representations 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 from the intervieweesõ opinions: 

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: 

¶ 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. 

¶ 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 presented out of 

1.0.  

¶ 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 descriptions of the 

participantsõ perceived impacts of the design representation use.   

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

CASE NO.1 

MAIN SESSION GOAL:  

Determine graphic approach & graph ic 

treatment for packaging.  

 

SESSION PARTICIPANTS:  

Designers x 3 

Client x 2 

Customers x 5 

 

ACTIVITIES IN SESSION AND THEIR IMPORTANCE:  

Communication Design Information = 

0.9 

Evaluation and Selection = 0.6 

Identifying or Completing Project Tasks 

= 0.6 

Idea Generation = 0.4 

USED REPRESENTATIONS AND THEIR IMPACT ON 

SESSION ACTIVITIES:  

Physical Model (Mock-Up)  

Communication of Design Information = 

0.5 

Evaluating and Selecting = 0.4 

Post-It Notes  

Evaluating and Selecting = 1.0 

Idea Generation = 0.2 

PC + Monitor  

Evaluating and Selecting = 1.0 

2D Images  

Evaluating and Selecting = 1.0 

Idea Generation = 0.4 

 

SUMMARY OF USE AND PARTICIPANTSõ PERCEIVED  IMPACT OF DESIGN REPRESENTATIONS ON SESSION:  
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During this observation session, four different types of design representations were utilised. 

Physical models, or mock-ups, 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 p roduct. 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 part icipants 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. Post-it notes were 

used during the evaluation sections of the session, through them the customersõ evaluations and 

views of the presented concepts were captured. The designers chose to include digital interactivity 

into the session, this was accomplished through the use of a PC and monitor with Adobe 

Photoshop and Adobe Illustrator 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 use 

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.  

òIt is useful to have something physical, but to also have the possibility to show the final result 

of their indication because what is in their mind when they are asking for something is not 

what will be the final result.ó 

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 how 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.  

CASE NO. 2 

MAIN SESSION GOAL:  

Determine brand vision, concept and visual 

identity (i.e. brand building) for product.  

 

SESSION PARTICIPANTS: 

Designers x 4 

Client x 3 

USED REPRESENTATIONS AND THEIR IMPACT ON 

SESSION ACTIVITIES:  

Text  

Whole Session = 1.0 

Evaluating and Selecting = 0.8 

Communication of Design Information = 

0.4 
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Consultants x 2 

 

ACTIVITIES IN SESSION AND THEIR IMPORTANCE:  

Evaluation and Selection = 1.0 

Communication Design Information = 

1.0 

 

 

 

Mood Board  

Whole Session = 0 

Physical Model (Mock-Up)  

Whole Session = 1.0 

Evaluating and Selecting = 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 OF USE AND IMPACT OF DESIGN REPRESENTATIONS ON SESSION:  

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, the designers 

employed the use of a PC and monitor with Adobe Photoshop and Adobe Illustrator 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 t ime simple changes to the graphics that were suggested by the other 

participants, allowing them to see what implications their suggestions had.  

òThe real time aspect is awesome.ó 
As a result, there was quicker feedback on the suggested changes that came up 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 graphic more 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 representations òall worked together as a system; what worked was the process 

itself.ó 

CASE NO. 3 

MAIN SESSION GOAL:  

Finalise product structure (internal and external), 

packaging and user interaction feedback for 

product. 

 

SESSION PARTICIPANTS:  

Designers x 3 

Client x 1 

 

ACTIVITIES IN SESSION AND THEIR IMPORTANCE:  

Evaluation and Selection = 1.0 

Communication Design Information = 

0.75 

 

 

USED REPRESENTATIONS AND THEIR IMPACT ON 

SESSION ACTIVITIES:  

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 Information = 

0.75 

Digital Simulation  

Whole Session = 1.0 

Evaluating and Selecting = 1.0 

SUMMARY OF USE AND IMPACT OF DESIGN REPRESENTATIONS ON SESSION:  

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 physical representations 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. 
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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 ð 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 t he session participants could 

interact it with.  

òYou can touch; you can see.ó 

CASE NO. 4 

MAIN SESSION GOAL:  

Sharing progress and making decisions 

regarding architecture and design of product.  

 

SESSION PARTICIPANTS:  

Designers x 3 

Client x 1 

 

ACTIVITIES IN SESSION AND THEIR IMPORTANCE:  

Idea Generation = 1.0 

Evaluation and Selection = 1.0 

Communication Design Information = 

1.0 

USED REPRESENTATIONS AND THEIR IMPACT ON 

SESSION ACTIVITIES:  

3D Rendered Images  

Whole Session = 0.5 

Technical Drawings  

Whole Session = 1.0 

Sketching  

Whole Session = 0.5 

Physical Products  

Whole Session = 1.0 

 

SUMMARY OF USE AND IMPACT OF DESIGN REPRESENTATIONS ON SESSION:  

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 systematically 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 

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

to the session due to their representativeness, high level of detail and ability to be easily annotated 

in real time by all participants.  

 òê because they show everything that you need to show.ó 

 

Impact of Design Representations across Observation Sessions 

The descriptive summary of the participantsõ perceived impact of design representations 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 statistics ð mainly in 

the form of frequencies ð and a qualitative description. Note that ôuniqueõ denotes that 

appearance of the same factor across all cases only counted once (e.g. if design 

representation use appears in 3 different cases, it is only counted once) and ôcumulativeõ 

denotes that all appearances of a factor across all cases are counted (e.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 

REPORTED USE OF REPRESENTATIONS 

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 Aids Across Sessions: 4 

Highest Number of Unique Uses Across Sessions: Physical Model (Mock-Up) x 2, Mood 

Board x 2 

Highest Number of Cumulative Uses Across Sessions: Physical Model (Mock-Up) x 3 

Most Used Design Representation Across Sessions: Physical Model (Mock-Up) x 3 

During the observed sessions, while design representations were used in a number of different 

ways, they were generally used either as communication/presentation aids or to enhance the 

process that was undertaken during the co-creative session. The design representations were used 

as visual, tactile, emotional expression, idea expression, context setting or mapping aids, 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 Appendix VII: List 

of Holistic Latent Level Codes for elaborations on the aids. 

DESIGN REPRESENTATION AFFORDANCES DESCRIBED BY PARTICIPANTS 

Total Number of Unique Design Representation Affordances Across Sessions: 23 

Cumulative Number of Design Representation Affordances Across Sessions: 97 

Most Prevalent Design Representation Affordance Groups Across Sessions:  

Á Facilitates design communication with non-designersõ x 12 

Á Similarities between representation and real product x 11  
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Á Accurate and/or realistic representation of concept x 11 

Á Allows for focus on a specific area or element x 11 

Most Prevalent Individual Design Representation Affordances Across Sessions:  

Á Accurate communication of design x 3 ð Physical Model (Mock-Up) 

Á Realistic physical representation x 3 ð Physical Model (Mock-Up) 

Highest Number of Unique Affordances Across Sessions: Physical Model (Mock-Up) x 8 

Highest Number of Cumulative Affordances Across Sessions: Physical Model (Mock-Up) 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.  

òBecause client haven't the imagination about a vision ê if they could touch its product and 

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 on your mind if you 

are not a designer.ó ð Case 2, Designer 

This was particularly beneficial to the observation sessions due to their co-creative 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.  

DESIGN REPRESENTATION CHALLENGES REPORTED BY PARTICIPANTS 

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 Across Sessions:  

Á Limited usability x 6 

Á Differences between representation and real product x4 

Most Prevalent Individual Design Representation Challenges Across Sessions:  

¶ Mock up mistaken for final product x 2 ð Physical Model (Mock-Up) 

Highest Number of Uniq ue 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.g. 

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.  

 

 

 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 in Table  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 as 

follows:  

¶ 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. 

¶ For co-creative sessions, design representations can offer a way of facilitating 

collaboration between the participants, allow for quicker decisions to be made 

and improve time efficiency. 

¶ 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 mis interpretation).  

 

This study was undertaken with the aim of exploring the impact of design representations on 

the observation sessions, as perceived by designers in order to understand their best 

practices. Resultantly, the following are some of the key insights that were gleaned into 

designersõ best practices regarding design representations: 

¶ For co-creative sessions that include non-professional participants, designers 

adopt the use of design representations that best facilitate design 

communication amongst the participants.  

¶ Designers view the best contributor to a session to be dependent on the goal of 
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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.  

¶ Designers typically utilise multiple design representations during a co -creative 

session, with the different design representations used in ways that exploit their 

strengths.  

¶ When using physical models, or mock-ups, during co-creative sessions, designers 

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.  

¶ 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 EXTERNAL ORGANISATIONS 

 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 one-page 

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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¶ To understand the types of co-creative session that currently take place across the 

New Product Development process. 

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

creative sessions. 

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

representations 

¶ 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 process, co-creative 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 

misunderstandings a ôdesign representation chartõ was 

created that showed 14 types of commonly used design 

representation, based on the work of Pei (2009). For each 

design representation a name, an example, and a brief 

description is provided - an example is shown in Figure 

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. 

 

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 o f the technology. This gave the interviewees 

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

 
Figure 4.1. Example from the design 

representation chart. 






































































































































