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Introduction

 Wouldn’t it be nice if some information 
about the measures would be already 
collected and presented in a form for a 
non-expert in driver distraction?

 Wouldn’t it be nice to find a format for an 
easy comparison of multiple measures?

 “Kevin and Linda are planning a user trial to evaluate the 
distraction of a new voice-based in-vehicle navigation 
system. Both are familiar with user studies and experts for 
workload measurement, but they do not have experience 
with driver distraction measures yet. They start gathering 
information from different sources and arrange them in a 
table. But with many measures in the growing table, Kevin 
and Linda are not sure which of the measures is the best to 
use.”
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Introduction

 What is the toolkit:

– Easy accessible organisation of 
human factors related measures for 
evaluation of driving in automotive 
context, e.g. driver distraction, 
workload, user experience …

 For whom:

– People who plan a user study

 To do what:

– Support for measure selection and 
comparison



Driver Distraction and Inattention Conference, 2017

Development and Evaluation

 Developed through co-
design with future 
users, automotive HMI 
engineers in each 
design step:

1) User requirements 
interviews

2) Four paper prototype 
iterations
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Development and Evaluation

 Interviews revealed the key criteria that HMI 
practitioners from automotive industry use to decide 
about a measure were:
– Suitability to research question
– Frequency of use in research literature
– Effort to administer
– Interference with driving
– Information about implementation and analysis
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Development and Evaluation

 Visual Information Seeking (VIS), the 
mantra:

“Overview first, details on demand.”

- Avoids information overload
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Development and Evaluation

“Overview first, details on demand.”
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Development and Evaluation

 Paper prototypes

– For rapid design iteration

– Paper based interface

– Interaction mimics that 
with a computer interface

– Good to test:

 General arrangement

 Navigation

 Available functions

 Structure of information in 
the interface
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Development and Evaluation

• First round to compare 
three designs (left, top to 
bottom):
• Spreadsheet

• VIS visual

• VIS with diagram

• The best performing 
design from round 1 was 
subsequently evaluated in 
3 further iterative studies
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Development and Evaluation

 Iterations 2 and 3 
considered specifically 
the categories for 
overview and filter 
information

 Iteration 4 considered all 
functions of the toolkit

06/04/2017
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Outlook and Conclusion

 Participants preferred the interface with the 
visual information seeking approach

 Users quickly understand the concept of the 
division between overview and detailed 
information

 Specific challenge was defining appropriate 
names for categories for overview 
information

 Final interface attained a positive rating in 
usability and user experience

 Implementation ongoing
 Portal for measure selection and use

– Integration with existing procedures
– Integration with available software for data 

collection and data analysis
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Final Conceptual Interface - Overview
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Measure Name: N-Back

Can interpreted for: Driver performance / workload

Driver performance / stress

Driver performance / driver distraction

Show similar measures:

Select categoryN-Back
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Description
Overview Utilisation

N-Back

Dependent Var and Unit Dicat vocibus persecuti cu cum. Per vero minim lobortis ut. Ex has aliquip conclusionemque. 

An dico iudicabit pri, ne error volumus epicurei qui, te blandit tincidunt persecuti vel. Nec te 

hinc soleat feugiat. Te laudem mentitum persequeris qui, antiopam democritum vim ea, et 

soleat copiosae suavitate sea.

Definition Mel eu case indoctum dissentias, sed ex sint cetero scriptorem. Per eu reque inani, ne 

putant facilis oportere est.

Rational for Use (main advantage) Mea no offendit honestatis philosophia, ei est causae impetus consequuntur, pro mollis 

recusabo ad. Volumus pericula pri eu, vero quando iudicabit vim cu, dicam dicunt at vel. In Confounding variables Mel eu case indoctum dissentias, sed ex sint cetero scriptorem. Per eu reque inani, ne 

putant facilis oportere est.

Main Details

No of questions

Open / closed questions Only open questions 

Customised Version

Estimated time to complete

Comment

Questionnaire

-------Name

(optional) Measure specific information

Conformance to design standard no 

Driving Performance no 

Driver Performance yes 

Ergonomics no 

User Experience no 

Usability no 

Aim

Easy access to 
detailed info

- on demand -
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Do you have any questions?

Summary:

- A conceptual interface for an electronic aid 
to compare / select human factors related 
measures for the evaluation of in-vehicle 
devices

- Employs methodology from visual 
information seeking

- Evaluated over expert interviews and in 
four paper prototyping studies

Contact details: c.Geitner@warwick.ac.uk
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Evaluation – Paper Prototype Iterations

 Paper prototype 1
– Four tasks with the interface

– Usability rating

 Paper prototype 2 and 3
– Four tasks with the interface

– Tree analysis

– Usability rating and user experience rating

 Paper prototype 4
– Free interaction

– Usability rating and user experience rating
HR (IBI)

N-Back

NASA TLX

Glances >2s

off-road

UEQ

N-Back

OWS

OSPANPupil size

Glances to 

mirrors

OSPAN

UEQ



Driver Distraction and Inattention Conference, 2017

Evaluation – Tree Analysis

 Tree analysis
– From web-design

– Specific test for structure of information
 Question for every category that is going to be evaluated to participant, 

requesting to look for a certain information that is in that category; e.g. 
Where would you look for a driver distraction measure?

 Participant points on the category where he/she expects that information

 Analysis of answers
– Information that could not be found

– Attempts needed
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