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Abstract. An investigation was performed of the characteristics of real-time, virtually
present, contextual inquiry between automobile drivers and automotive designers. 28
participants were remotely interviewed while they were in one of two contexts: either
sitting in a bare isolated meeting room or when operating a driving simulator. Open
questions of the type involved in concept design were used as the basis of the real time
interview. The interview transcripts were analysed by means of discourse analysis,
thematic analysis and evaluations of degree of creativity. The results revealed that the
real time automotive interview context provided richer information in terms of the
quantity of the words expressed, the variety of the words expressed, and in terms of the
judged degree of creativity of the statements.
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1 Introduction

The automotive industry is currently facing an era of rapid evolution driven by the devel-
opment of sophisticated electronics and algorithms, which are affecting user behaviour, and
gradually changing customer experience [1]. In order to explore the implications of this evo-
lution, automotive designers currently apply methodologies such as online surveys, tele-
phone interviews and more recently, trend analysis [2][3]. These tend to focus on drivers’
opinions, not necessarily capturing how they actually experience the automobiles. In addi-
tion, the methods rely on human long-term memory which is affected by a large list of cogni-
tive processes [4]. These processes include the “location updating effect” [5], which refers to
a decline in memory when people move from one place to another, and the “fading affect
bias” [6], which involves affect associated with negative memories fading faster than affect
associated with positive memories. These processes lead to inaccuracies and biases [4].

Aiming to improve the situation, researchers have recently shifted their interest towards
Human-Centred Design, which can be considered as a form of structured empathy [7]. In
turn, there is an increasing tendency to collaborate with customers [8]. Part of this communi-
ty focus is on contextual inquiry [9], which in the automotive context refers to collaborating
with drivers while they are inside the automobile. This reduces several cognitive biases in-
cluding the “location updating effect” [5].
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Most recently, researchers started exploring the possibility of connecting designers with
users in real-time while they are driving [10], [11]. Those researchers advocate for the use of
the co-design approach in order to provide carmakers with both ethnographic data and crea-
tive ideas generated through contextual inquiry [9]. This paper describes a research study
which was performed to investigate the possibilities of real-time collaborative dialogue be-
tween drivers and designers, and to evaluate the benefits of within context interaction on the
quantity and creative qualities of the information which can be gathered.

2 Method

21  Real-Time Collaboration Taxonomy

Participants were interviewed in one of two study contexts. The contexts were when sit-
ting in a bare and isolated meeting room or when using a driving simulator. The interviews
were transcribed, and the information was subsequently analysed to explore its usefulness.

Literature in innovation frequently uses the term ‘useful’ interchangeably with the term
‘creative’ [12]. Further, literature advocates that the collection of greater amounts of infor-
mation correlates with the collection of more creative ideas [13]. Therefore, the information
collected in this study was considered to be more ‘useful’ and ‘richer” when it involved a
greater number of words, a greater variety of words, a greater number of themes, or when it
was assessed as more creative by an independent panel of experts. The research hypotheses
of the current study were the following:

o Within context interviews provide richer information in terms of word quantity and variety.
o Within context interviews provide richer information in terms of number of themes.
e Within context interviews provide richer information in terms of creativity.

22 Stimulus Materials

The bare and isolated meeting room. To simulate the typical context in which most in-
terviews and focus groups are held in current practice, a small and bare room (no decoration
or items of equipment other than table and seat) of the university was chosen for the activity.
The room provided no obvious visual or acoustic texture or distractions.

The driving simulator. The simulator was composed of three elements: a BMW MINI
body shell, a computer under the bonnet which processed the within-vehicle systems (i.e.
steering wheel, gearbox, pedals, etc.) and a computer installed outside the vehicle which
hosted the “XPI DS2 Full Car Simulator” [14] simulation and monitoring software.

The interview. The interview questions were based on the verbal version of the Torrance
Test of Creative Thinking [12] and the structure of the interview was designed to prompt a
creative dialogue based on the principles of effective interviewing [15]. The subject selected
for the creative conversation was the In-Vehicle Navigation System (IVNS) due to it being
one of the main sources of distraction inside cars and, hence, a target for possible future im-
provements [16].



23  Participant Recruitment

The sample size adopted for the study was 28 participants. Fourteen were interviewed
through a telephone while sitting in the bare and isolated meeting room, while fourteen were
interviewed through a telephone while steering the driving simulator (each participant was
interviewed only once to reduce learning effects). Each group of 14 participants consisted of
equal numbers of men and women. The participants had an average age of 26 (SD = 3) with
arange of 21 to 36 years old and an average of 6 years of experience driving (SD =4) with a
range of 1 to 18 years holding the driving license.

24  Measurement Instruments

Discourse Analysis. The objective metrics adopted for the study were the total number of
words spoken, the word variety (number of unique words occurring in the transcripts) and
the word frequency (number of times that a given word occurred in the transcripts) [17]. The
automated tool used to conduct the analysis was “Word Smith Tools 7.0” [18].

Thematic Analysis. The method selected for the thematic analysis was the General In-
ductive Approach due, to its clarity and effectiveness in exploring repeating topics [19]. The
approach leads to the creation of summary themes or categories from the raw data. The aim
of the thematic analysis was the selection and categorisation of ideas which could help to
improve the IVNS. Four independent coders were selected from different professional back-
grounds, age groups and genders to obtain a range of perspectives. The procedure followed
an approach outlined by Thomas [19]. The metric used to measure inter-coder consistency
was the percentage of agreement in assigning ideas to categories [20].

Creativity Analysis. The Consensual Assessment Technique [12] was used to estimate
the degree of creativity of the interview contents. The technique relies on the judgement of a
panel of experts for the evaluation of creative achievement. Six professionals were selected
for the expert panel. The main criteria used to select the professionals was that of having a
PhD or significant industrial experience in psychology, design or engineering, and a mini-
mum of 3 years of working experience in their respective sector [21].

3 Results

31  Discourse Analysis

Participants who answered the interview questions from the driving simulator provided
longer answers in terms of the number of words than those who were interviewed from the
bare isolated meeting room (F = 9.830, p = 0.004). Regarding the variety of vocabulary used,
the within context interview of the driving simulator provided more varied vocabulary than
the interview from the bare isolated meeting room (F = 7.618, p = 0.010). The interviews
which took place while the respondents were driving the simulator did not however last
longer' than the interviews that took place while the participants were located in the bare
isolated meeting room (F=0.171, p = 0.683). Table 1 presents the summary values.

! Time length refers to the number of seconds between the instant in which the interviewer started ask-
ing the first question and the moment in which the respondent stopped answering the last question.



Table 1. Mean and Standard Deviation (SD) values of the number of words, variety of
words, and interview time durations determined across the complete set of participants.

Word Quantity Word Variety Seconds Minutes

Mean 586 200 575 9357

Isolated Room SD 205 43 129 29"
e e Mean 880 249 552 912
Driving Simulator D 285 5 164 >as”

In terms of word frequency, the ten nouns which were used most frequently in both con-
texts were: car, navigation, GPS, time, maps, places, example, Google, road and way.

32  Thematic Analysis

The coders extracted 40 improvement ideas from the raw data of the transcribed inter-
views, which were subsequently clustered into three main themes with an inter-coder agree-
ment of 0.9. The three main themes were:

Navigation Instructions. The suggestions which were made in relation to improving
how the instructions were given (n = 14) ranged from visual issues, such as the use of real
pictures of the street, to verbal issues such as the anticipation or the wording used when
providing instructions to the driver.

Connectivity & Software Updates. The proposals made to improve the connectivity of
the device to the network (n = 10) included the ability to download maps in order to facilitate
operation in zones of degraded GPS coverage, and the inclusion of an on-board Al such as
Siri or Alexa.

Customised Experience. The ideas in relation to the customising of the user experience
(n = 16) ranged from passenger monitoring, to suggesting alternative destinations, to tracking
nearby friends and notifying the driver about their presence.

Table 2 below presents the number of independent improvement ideas extracted from the
transcripts of the interviews performed in each of the two study contexts.

Table 2. Number of improvement ideas extracted by the coders in each context.

Isolated Driving Both

Room Simulator  Contexts Total
Navigation Instructions 2 5 7 14
Connectivity & Software Updates 1 2 7 10
Customised Experience 3 9 4 16

33  Creativity Analysis

Each of the six professional experts was first asked to articulate his or her own personal
definition of creativity, and to define criteria for measuring it across a set of statements. The
declared self-selected criteria of creativity included the concepts of positive thinking, elabo-
ration, surprise, originality, abstractness and novelty.

Each professional expert was next provided an individually randomised list of the 28
statements which had been provided by the participants in response to the question: “If you
were to write a newspaper headline to summarise your experience with navigation system



what would it be?”. The core creative question provided an opportunity for the interviewees
to furnish high level conceptual accounts of their experience, leveraging any relevant meta-
phors which were being used to make sense of the situation.

Each professional expert was asked to organise the 28 statements from the first (most cre-
ative) to the last (least creative) using his or her own self-selected criteria. The method of
analytic hierarchy process [22] was then used to assign a numerical value to the rank order
position of each statement, and to calculate the average score (from O to 100) of the statement
across the complete ensemble of expert opinions.

A statistically significant difference was found between the creativity scores of the state-
ments made in the bare isolated meeting room with respect to those expressed in the driving
context (F = 7.188; p = 0.013). The statements made while driving were scored as more
creative (M = 59.4; SD = 15.5) than those expressed in the meeting room (M = 44.2; SD =
14.6). To illustrate the nature of the differences, Table 3 below provides the five statements
which were judged to be the most creative, the five which were judged to be the least crea-
tive, along with the context in which each statement was made.

Table 3. The five most creative statements, the five least creative statements and the context
in which the statement was provided.

. Isolated Driving
Answer Provided by the Respondents = Mean Score Room Simulator
A great power takes a great responsibility 86.3 X

Lifesaver 827 X

My salvation 774 X

Your friendly virtual co-pilot 738 X

SAT NAYV saves the day! 714 X
Useless navigation 369 X
My hard experience with the GPS 36.3 X
Useful but the voice is annoying 304 X
Not a very intuitive system 250 X

Travel guide to getting you from A to B 292 X

4 Discussion

The results of the all three analysis confirmed the hypotheses that the within context inter-
view provided richer information in terms of word quantity, word variety, and creativity.
However, the results of all three analysis performed in the current study rejected the hypothe-
sis that the within context interview provided richer information in terms of the number of
themes covered.

The driving simulator context was found to produce an increased number of words and an
increased variety of words, on average, with respect to the bare isolated meeting room. The
greater number and variety appeared to be attributable to the interviewees providing greater
detail in their explanations. Significant differences were not noted in the number of themes
which were expressed, but the level of detail and the degree of creativity was greater in the
case of the interviews which were performed within the driving context.
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