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Can technology improve safety,
health and wellbeing at work?
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Yes, but....

Can technology improve safety,
health and wellbeing at work?

Yes, but ...

The dark side of
the technology

Technology can bring big problems:

* Unemployment;

* Info exclusion;

* Loss of privacy;

* Disinformation;

* Loss of real-world social skills.
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The positive side
of the technology

Improve workers 'quality of life by

optimizing the health and safety, in
work situation.

The positive side of the technology

Improve workers 'quality of life by optimizing
the health and safety, in work situation.

RGOUX

Ergonomics and User Experience Lab
http://ergoux.fa.ulisboa.pt/
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the health and safety, in work situation.
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The positive side of the technology

Can technology improve safety,
health and wellbeing at work?

Design for Behavior Change

ZERGO UX Design for Behavior Change

Framework

B o

User Centered Design

Involve the:

Workers

Stakeholders

In all phases of the project.
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Design for Behavior Change
Framework

AR

User Centered Design

vV

Environment

Workspace conditions,
Work organization,
Social and technological aspects in a country.

ASERGOUX

Design for Behavior Change
Framework

//\\

User Centered Design

V

Environment

V

Behaviour

Safety - Health - Efficiency - Well-being
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§ERGQ UX Design for behavior Change

Can technology improve safety,
health and wellbeing at work?

Project examples with organizations:

* Games to Improve the Safety Culture

Research Projects:

* Behavior compliance with safety information

§ Ergonomics and User Experience Lab

Games to Improve the Health and Safety Culture

Objective:
Increase the awareness of the children's about health and safety at work.

Today's children will be the workers of the future.
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Ergonomics and User Experience Lab

42ERGOUX
Games to Improve the Health and Safety Culture

Objective:
Increase the awareness of the children's about health and safety at work.
Develop a game.

All the children (and adults) like to play a game

4SERGOUX

jomics and User Experience Lab

Games to Improve the Health and Safety Culture

T&m wiver(7 2 3] rontos[ 00 ] 2 X

Forgas que actuam na Coluna

FoRgAs PEEPENDICULARES

Ergoshow

A game to improve safety and health
and safety culture, in children from 6 to
12 years old.

How to avoid the Muscle-skeletal
disorders.

FoRgAs PERPENDICULARES
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d User Experi

42ERGOUX

Games to Improve the Health and Safety Culture
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42ERGOUX

nd User Exper

Games to Improve the Health and Safety Culture

(e

Goal:
Prepare young people to be responsible
workers in the future, in relation to safety

and health at work.

The workplace risks in a factory.

Personas of the game
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42ERGOUX

mics and User Experience Lab

Games to Improve the Health and Safety Culture

CRGOSHO) ,'?

Game screen to select the safety problems

We evaluate now the usability and the
user experience of this came.

42ERGOUX

jomics and User Experience Lab

Games to Improve the Health and Safety Culture

Forgas que actuam na Coluna

Forghs PLITENDICULARES
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Learn by Doing

N

Create
Children and Young
Experiences

Y

Behavior Change

10



13/10/19

fEERGOUX

Games to Improve the Health and Safety Culture

Immersive Virtual Reality
improve the Human experience

Games to Improve the Health and Safety Culture

Create strong critical situations to arouse
worker experiences

11
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Games to Improve the Health and Safety Culture

Critical situation: time pressure; high
workload ...

4

Feel the accident at workplace

4

The strong experience will be remembered
later in the work situation

4

This experience together with the others can
contribute to the worker behavior change

£2ERGOUX

The positive side of the technology

Can technology improve safety,
health and wellbeing at work?

Project examples with companies:

* Games and Gamification to Improve the Safety Culture

Research Projects:

*  Worker compliance with safety information

12
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§ Ergonomics and User Experience Lab

Worker compliance with safety information

Safety information is very important, to alert us to dangers
in the environment that are not always evident

§ Ergonomics and User Experience Lab

Worker compliance with safety information

Can we trust?

We cannot say that safety
information are 100% effective.

There is a high potential to failure.

13
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§ Ergonomics and User Experience Lab

Worker compliance with safety information

information?

v/ How can we evaluate the Human
compliance with safety

§ Ergonomics and User Experience Lab

Other
Worker compliance with safety information | Bt e I Channel

Source

How to evaluate the Human behavior
consonance with safety information?

Communication-Human Information Processing (C-HIP)
M. Wogalter

Receiver

Delivery

Attention
Switch

v

Attention

Comprehension

& Memory

Beliefs &
Attitudes

Motivation

Behavior

14
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SERGOUX

Ergonomics and User Experience Lab

Worker compliance with safety information

Virtual Reality is a good solution to evaluate the
Human behavior compliance with safety information

SERGOUX

Ergonomics and User Experience Lab

Worker compliance with safety information

Virtual Reality is a good solution to
evaluate the Human behavior
compliance with safety information

Applied Ergonomics

£ Ll‘ Valurme 45, issie 5, Septernber 2014, Pages 1367-1375

Behavioral compliance for dynamic versus static
signs in an immersive virtual environment

& Show more

Abstract

This study used an immersive virtual enviconment (IVE) to examine how dynamic
features in signage affect bebavioral compliance during a work-related task and an
emergency egress, Ninety participants performed a work-related task followed by an
emergency egress. Compliance with uncued and cued safety signs was assessed
prior to an explosion/fire involving egress with exit signs. Although dynamic
presentation produced the highest compliance, the difference between dynamic and
static presentation was only statistically significant for uncued signs. Uncued signs,
both static and dynamic, were effective in changing behavior compared to
nojminimal signs. Findings are explained based on sign salience and on task
differences. If signs must capture attention while individuals are attending to other
tasks, salient (e.g, dynamic) signs are useful in benefiting compliance. This study
demonstrates the potential for TVESs to serve as a useful tool in behavioral

compliance research,

15
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i§ Ergonomics and User Experience Lab

Worker compliance with safety information

Affordances in emergency situations

§ Ergonomics and User Experience Lab

Worker compliance with safety information

Affordances in emergency situations

Affordance is a possibility of action
Affordances can have the potential to invite behavior

16
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Compliance with safety information
Affordances in emergency situations

Darker corridor Brighter corridor

on the left. on the right.

£2ERGOUX

Compliance with safety information
Affordances in emergency situations

Darker corridor Brighter corridor
on the left. on the right.

Light is an affordance

17
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£2ERGOUX

Compliance with safety information

Wider and Darkest and
brighter narrowest
corridor corridor

Affordance
on the left

£ZERGOUX

Compliance with safety information

Wider and Darkest and
brighter narrowest
corridor corridor

Affordance
on the left

18



13/10/19

£2ERGOUX

Ergonomics and User Experience Lab

Compliance with safety information

Wider and
brighter
corridor

Affordance
on the left

Darkest and
narrowest
corridor

Light and wider corridors, influence the people decision

£2ERGOUX

Ergonomics and User Experience Lab

Compliance with safety information

Affordances in emergency situations

Appied Ergooomics 4 (2013) 618627

Contents lists available at SciVerse ScienceDirect APRITD
ERGONONICS

Applied Ergonomics

SEVIET journal homepage: www.elsevier.com/locate/apergo

The influence of environmental features on route selection in an
emergency situation

Elisangela Vilar™', Francisco Rebelo ™', Paulo Noriega™', Jdlia Teles ™', Christopher Mayhorn 2

of Humman Persormas Tabararory, Estrodn da Cosra 1499002 Gruz Quobrods — Dafunda, Morsuond
of Humest Serformance i, Estiiata 4o (o5t 1499-002, Cruz Quobveds — Defindo, Portugnt
Departavent of Pyycholegy, Raleigh, NC 22695-7650, USA

ARTICLE INFO ABSTRACT

Articke hisrory: Understanding the influence of external information at a Jawer level of awareness during the processes
Received 23 July 2012 of rpute selecton could be a key factor 1o predict user's movements within complex buildings, avoiding
Accepted 20 Devember 2012 wayfinding problems and improving exress in emergency situtions. This study aims to verify whether

corridor intersection configuration attributes, such as width and brighmess, act as factors of attraction o

Keywondy. improve the affordance of indoor hallways during an emergency egress situation, using a VR-based

Human-enviramment
Wayfindi
Attordancs
Virtal reality

Emergency egress

methodology. The main hypatheses are that users rend to move along elther, wider or bighter corri-
dors. Thirty volunteers participated in this sudy, moving afong 57 different comsdors, according to the
experimental conditions of the study. The results suggest that people peefer w follow brighter pathways
In “T-type” and "F-1ype” intersections. and wider corridars in “T-type” Intersections. In situations where

these variables are in conflict, there is a preference for brighter paths in both intersection configurations.
© 2013 Elsevier Ld and The Ergonomics Soclety, All rights reserved
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Compliance with safety information

Wider and
brighter
corridor

Affordance
on the left

Darkest and
narrowest
corridor

Emergency
exit on the
right
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£2ERGOUX

Compliance with safety information

Wider and
brighter
corridor

Affordance
on the left

67% of the people could die in a emergency
critical situation

Darkest and
narrowest
corridor

Emergency
exit on the
right
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42ERGOUX

Ergonomics and User Experience Lab

Compliance with safety information

ERGONOMICS

Ergonomics

ISSN: 0014-0139 (Print) 1366-5847 {Online) journal http:/fwven. [d B

Effects of competing environmental variables and
signage on route-choices in simulated everyday
and emergency wayfinding situations

Elisdngela Vilar, Francisco Rebelo, Paulo Noriega, Emilia Duarte &
Christopher B. Mayhorn

To cite this article: Elisngela Vilar, Francisco Rebelo, Paulo Noriega, Emilia Duarte &
Christopher B. Mayhorn (2014) Effects of i | bles and signage on route-
choices in simulated everyday and emergency wayfinding situations, Ergonomics, 57:4, 511-524,
DOI: 10.1080/00140139.2014.885054

To link to this article: https://dol.org/10.1080/00140139.2014,895054

Ergonomics and User Experience Lab

£2ERGOUX

Key ideas to take home

22
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§ Ergonomics and User Experience Lab

Key ideas to take home

Can technology improve safety,
health and wellbeing at work?

YES by the
The positive side of the technology

§ Ergonomics and User Experience Lab

Key ideas to take home

Games and Virtual Reality
used as Positive Technologies
can improve the worker
personal experiences

23
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i§ Ergonomics and User Experience Lab

Key ideas to take home

Games and Virtual Reality used as Positive
Technologies can improve the worker personal

experiences
Explore and interact to solve challenges, ‘g
FERGOUX
Key ideas to take home
Games and Virtual Reality used as Positive
Technologies can improve the worker personal
experiences
m Explore and interact to solve challenges, °;
-3 feel the accident “

24
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i§ Ergonomics and User Experience Lab

Key ideas to take home

Games and Virtual Reality as Positive Technologies
that can improve the worker personal experiences

Explore and interact to solve challenges,

j1uswageduy
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§ Ergonomics and User Experience Lab

Key ideas to take home

Games and Virtual Reality, are one of the best
ways to support this metacognition process

25
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Key ideas to take home

Research Project: Behavior compliance with safety information

§ Ergonomics and User Experience Lab

Key ideas to take home

Research Project: Behavior compliance with safety information

Explore and interact to solve challenges,
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Key ideas to take home

Research Project: Behavior compliance with safety information

Explore and interact to solve challenges,
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to test new design solutions,

to optimize workers’ safety, heath and well-being
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§ Ergonomics and User Experience Lab

Key ideas to take home

Research Project: Behavior compliance with safety information

Games and virtual reality are one of the best way
to test and design proposals to optimize the

workers’ safety and well-being
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