Tech affinity in the automotive sector
\ r other topics beyond boundaries

Muriel Noél, PhD, Rennes 2, France

20 May 2025: E3S Symposium



Beyond boudaries of sensory
evaluation ?

O O O O
Oniris L. Oreéal Agro Institut Renault group
A doctoral
thesis in

psychometrics



VWhat is psychometnrics ?

Latent constructs

Observed data

3 - Neutral

4 - Agree

Nleasuring abilities / Studying response [dentifying inter-
attitudes functions individual differences



Agenda

How this approach is applied in
Cognitive Psychology

In the context of the ECC'IPE project

ai » ptf,gﬂzﬁgcéﬁe nicolas.michinov@univ-rennes2.fr

Cognition estelle.michinov@univ-rennes2.fr

Comportement

ECC |pe Communication
1terventions

entrainemen . ericjamet@univ-rennes2.fr

competences
collaboratives sur plateforme

How this approach can be applied in
Consumer Science
Atomotive industry example

E'E,S-QTUT Renauit

Group

Laboratoire : -
sepsychologie yvonnick.noel@univ-rennes2 fr
Compogtomant sebastien.le@agrocampus-ouest.fr
Communication

noemie.lucet@renault.com




Collective Orientation = tendency or willingness to work collaboratively within a team (Driskell and Salas, 2010)

4721 participants 5-points agreement scale

251 vocational high school classes in 15 items

Health and Social Care, Electrical
Engineering and Commerce.

Strongly agree to Strongly
disagree

item 1: | find working on team projects very satisfying.
item 2: I'd rather do things myself than wait for others to contribute.

elc.



Applying Item Response Theory (IRT) Models

Nominal (Bock, 1971)
Partial Credit Model (PCM:; Masters, 1982)
Generalized Partiel Credit Model (GPCM; Muraki, 1997)

etc..

Pi;.(6) exp [a; (8 — 5}-;()]
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O = subject parameter
O = item parameter

entrainement



How are the response probabilities P(6) item 2: I'd rather do things myself than wait for
ordered according to individuals' level of others to contribute.

Item Probability Functions
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PhD research project

Addition of technology:
e What is the impact on user experience?
e Is it satisfying and enjoyable for all types of
customers?

Study of the impact of techno-socio-generational
culture on the ergonomic and hedonic perception
of automotive human-machine interfaces (HMls)

- First objective
Design a short and practical psychometric questionnaire
ldentify techno-affinity profiles



Principle of construction

Factual guestions: possessions, usage, frequency of use, knowledge, skills...

Various technological fields: computing, entertainment, banking...

Response scales that vary in humber and structure: binary, ordinal, gcm...

ATTITUDE TYPE OF QUESTION EXAMPLE OF QUESTIONS RESPONSE SCALE

Yes, | use one 110 questions
Familiarity U Do you use a connected | have one, but | don't use it
amiliari sage . :
4 5 door lock ? | don't have one Online survey

| don't know what it is about

1000 respondents
-An algorithm allowing a neural network to learn from
unstructured data
-Technology to explore the seabed
-A learning programme about the universe through population
satellites
-I don't know

representative of

the French
Knowledge MCQS Deep-Learning is:



4. Most of the time | solve thé¢-problem by myself

1. 1don’t have a computer

3. I'mtrying to se€ if | can solve the
problem myselfbefore asking for help

elp immeédiatly

Techno-affinity

12



Model interpretation

Subject-item distance
(6-8) translates affinity

Subject parameters

Latent trait level = 6

ltem parameters

Position parameter = 6

Interest for the future

Behavioural changes

Connected practices

Entertainment

Computer skills

Internet addiction

IO

Reduction to the 30 best-fitting model items
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Identify techno-affinity profile

Wy =
110 items
o I
o
§ ° .
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| 1 | | | | |
15 items with a good -3 ~2 -1 0 1 9 3
discriminatory power for
a pratical questionnaire
> [
Cost reduction Simplify tasks Increase comfort Techno-affinity
e Poor perception of techno usefulness e Evolution of technology well received
e |Lack of confidence * Marked confidence
e Deeply ingrained usage habits e Mastery of new interaction
Focus Group, 10 participants per group e Difficulty managing attentional architectures
resources e Easier management of digital stimuli

while driving
- Need for a simplified cockpit that
avoids information overload and - Need for an automated, interactive,
prioritizes usability. and customizable cockpit
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