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Digital technologies are changing the way 
we work 
Digital technologies are changing the way 
we practise E/HF 
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Ergonomics/human factors is about more than 
chairs…. 



People 

Artefacts Technologies 

Goals 

Tasks 

Work and Organisational Context 

Financial constraints and priorities 
Technical developments and capabilities 

Legal and regulatory framework 
Social influences, expectations and norms 

Better Work Design 
Human-system 

interaction 
Workplace layout 

Workload 
Job design 

Better Work 
Performance 

Human reliability 
Skill utilisation 
Team working 

Decision making 

Better Work Culture 
Sickness 

Absenteeism 
Labour 

turnover/retention 
Behaviour/compliance 

Wilson, J.R. & Sharples, S. (2015) 
Method in the Understanding of 
Human Factors. In J.R. Wilson & S. 
Sharples (Eds.) (2015) Evaluation 
of Human Work: 4th Edition. Boca 
Raton: Taylor & Francis.  



Control 

Monitoring 

Planning and anticipation 





http://cyberlaw.stanford.edu/blog/2013/12/sae-levels-driving-automation 

Level 0  No automation 
Level 1  Driver assistance 
Level 2  Partial automation 
Level 3  Conditional automation 
Level 4  High automation 
Level 5  Full automation 



Parasuraman, Sheridan and Wickens (2000) 

10. The computer decides everything, acts autonomously, ignoring the 
human 
9. Informs the human only if the computer decides to 
8. Informs the human only if asked, or 
7. Executes automatically, then necessarily informs the human, and 
6. Allows the human a restricted time to veto before automatic 
execution, or 
5. Executes that suggestion if the human approves, or 
4. Suggests one alternative 
3. Narrows the selection down to a few, or 
2. The computer offers a complete set of decision/action alternatives, 
or 
1. The computer offers no assistance; human must take all decision 
and actions.  

Information vs. Partnership 



If the-human operator must monitor the details of computer 

decision making then, ironically, it is necessary for the 

computer to make these decisions using methods and 

criteria, and at a rate, which the operator can follow, even 

when this may not be the most efficient method technically. 

If this is not done then when the operator does not 

believe or agree with the computer he will be unable to 

trace back through the system's decision sequence to 

see how far he does agree. 

 

What are the consequences of automation? 

Bainbridge, L. (1983) Ironies of Automation. Automatica, Vol. 19, No. 6. pp. 
775 779. 
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Agency 



From this 



To this 



The notion of the workplace 





In fact, the workplace often looks like this…. 





Work has changed on a cognitive level 

Work has changed on a practical, physical 
and organisational level 



E/HF in the digital 
world 



From work to life 



Monitoring and sensing work 
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Measure 

Sharples, S., Edwards, T., Balfe, N. & Wilson, J.R. (2012) Inferring Cognitive State from 
Observed Behaviour. In Advances in Human Aspects of Road and Rail Transportation 633–642. 
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Passive Monitoring 

Active Monitoring 

Intervention 

Simplifier 

Quiet Time 
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r2=0.687 

r2=0.017 
Different signallers’ 
data demonstrated 
different relationship 
strengths 



Changing the type of data we have access to 



Changing our analytical approach 

r2 p<0.05 



Some challenges for the future 

•E/HF as a distinct discipline  
“Chartered status has conferred recognition, at the highest 
level, of the uniqueness and value of our scientific 
discipline” 

•Embracing technology, and the change it brings 

•Managing legacy 

•Getting the most from our varied research 
approaches 



         Vita   life 

         Actio      activity 



“What the world needs is ergonomics, not 
ergonomists” 

 Hywell Murrell ~1950s 

Source: Waterson, P. & Sell, R. (2006) Recurrent themes and developments in 
the history of the Ergonomics Society. Ergonomics, 49 (8), 743-799. 

E/HF may not always be about delivering the 
right solution(s), but it is always about 

delivering the right approach 
Sharples & Buckle (2015) 

Source: Sharples, S. & Buckle, P. (2015) Ergonomics and Human Factors as 
Reflective Practice. In J.R. Wilson & S. Sharples (Eds.) (2015) Evaluation of 
Human Work: 4th Edition. Boca Raton: Taylor & Francis.  



Thank you 

@scsharples 


