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Why Are Things so %#!% 
Difficult to Use?

“I Wonder What That’s For?” 
Computers in the Cockpit

Brave New World: Living in a 
Digital Age



Devices and Desires
Introduction

 The innate hostility of inanimate 

objects...







Devices and Desires

https://www.youtube.com/watch?v=OhbuMsGdn-Y
https://www.youtube.com/watch?v=OhbuMsGdn-Y


Devices and Desires

 "Consider the objects that make up 

our everyday lives. Alas poor 

design predominates. The result 

is a world filled with frustration, with 

objects that cannot be understood, 

with devices that lead to error" 

(Don Norman, 1988, p.2)

Introduction



Bad Device!



It’s a Light Switch – What Could Go Wrong!





Push or Pull?



Affordance

• Immediately perceivable properties that 
indicate use:



University Link



Good Device!



Devices and Desires



To increase value on display: 
(A)Clockwise or (B) Anticlockwise?



Is Device (A) On (B) Off?



To Turn Water On: (A) Both Clockwise (B) Both 
Anticlockwise (C) Left -Anti + Right Clock (D) Left -
Clock + Right Anti?



Which Control operates which Burner?



• (A) ‘Clockwise’ chosen 
by 80-95%

• ‘Clockwise to Increase’ 
Stereotype



• Almost 100% of NZ, 
Aus, UK etc choose (A) 
‘On’

• Almost 100% Americans 
choose (B) ‘Off’

• ‘Population Stereotype’



• No Consensus!

• Divided across all 4 
options with slight 
preference for (B) –
Both Anticlockwise

• No Stereotype!



• Two-thirds opt for (C) 
Left-Anti + Right-Clock

• Population Stereotype 
has been created 
through design. 



Mapping



Mapping

• What’s the Problem?





Devices and Desires

 Common expectations about the 
effects of an action are referred to as 
Population Stereotypes e.g.
Clockwise to increase
Down to switch ‘on’, up for ‘off’

 More generally, the relationship 
between controls and displays varies 
in terms of compatibility

Action and Effect



Devices and Desires

 Affordances, Mapping and 
Compatibility are useful design 
principles but we need a more 
general theory of interaction with 
devices

 Don Norman's (1988) Action Cycle
provides a model of human 
interaction with technology

General Theory



Devices and Desires
The Action Cycle

Feedback



Devices and Desires

 Gulf of Execution
"The difference between intentions and 

allowable actions“ (Discoverability)

 Gulf of Evaluation
"The effort that the person must exert to 

interpret the physical state of the system“ 
(Feedback)

 "The gulfs are present to an amazing degree 
in a variety of devices"

The Gulfs Crises

Quotes from Norman (1988)



• Discoverability • Feedback







Horsepower – Then and now





Do You Want Fries With That?



The Future of Work(?)

Robots want half of your jobs
That’s $16 trillion in worldwide wages. Can’t 
blame China for that.
BY PETER KAFKA JAN 14, 2017, 12:05PM EST

https://www.recode.net/authors/peter-kafka


• Amazon Robotics deploys robots at scale, with an 
ordinary fulfillment center holding more than 15,000 
robots, all moving around on the floors.



Acemoglu & Restrepo (2017)’Robots and Jobs’

US Bureau of Labor Statistics; 

• 670,000 jobs lost to 
robots (1990-2007)

• 165,100 postal worker 
jobs to be lost (2014-
2024)

• 1.5m jobs to be gained 
in nursing, health care 
etc (2014-2024)

• ??? AI, autonomous 
vehicles etc





5 crew (1950s) to 2 crew (2017) to 1 crew 
(20??) to 0 crew (20??)





“A Boeing is an airplane with a computer in it. An 
Airbus is a computer with wings on it.”





Kegworth Crash, 1989



Kegworth Instrument Displays



Evolution of Transport Aircraft Automation



“The Computers Have Gone Crazy”

• Capt Schreiber speaking as Aeroperu 603 
(B757) crashed into the Pacific (1996)

• Air France 447 (2009) 

• Meanwhile in Manchester (UK) as A320 does a 
‘go-around’:

 ATC: Please advise intentions

 Pilot: We honestly don’t know, we’re just following 
the aircraft..



China Airlines 006, Near-Disaster, 1985

 "The airplane could,be programmed 

for fully automatic flight throughout 

the entire route ... all that was 

required of the flightcrew was to 

monitor the progress of the airplane" 

(NTSB, 1986)







Automation: Key Findings

• In general, highly reliable automation leads 
to overtrust & complacency

Unbalanced workload levels

Harder to detect, and slower to respond to 
failures when they actually occur

Loss of awareness/feel for the task that the 
automation is performing making it harder to 
take over if the automation should fail.

Frequent use of automation may lead to 
degradation of manual skills



Near-Grounding of the Interislander Ferry, 2004

 29 Sept 2004

 Entering Tory Channel

 On Auto

 Went off track

 Almost grounded



Automation 

 “…the human operator has been relieved 

of many routine but active controlling 

activities…much time is spent in the 

passive monitoring of dials, video 

screens…for occasional critical stimuli…” 

(TAIC Marine Occurrence Report, 2004)



It’s Not ‘All or Nothing’

1. Human does whole job (Manual)

2. Human asks computer for options and selects one

3. Computer suggests options

4. Computer suggests options and recommends one

5. Computer suggests action and performs it if human 

approves

6. Computer performs action unless cancelled by 

human

7. Computer performs action and informs human

8. Autonomous computer (Robot)

Sheridan-Verplank (1978) Scale of Automation



Last Words: Peter Hancock

• “What is left for the human operator…fated 
to devolve into the ‘subsystem of last 
resort?’…condemned to the perdition of 
vigilance…left in the loop so blame can be 
attached to some living entity?”

• “If you build systems where people are 
rarely required to respond, they will rarely 
respond when required”









Humans shape technologies which 
shape us in return

• Online Crowdsourced ‘’Microwork”

• Picture This – Photographs and Memory

• Multitasking and The Rise of “iDisorders”

• Unintended Consequences – How to Find 
Secret Military Bases!







“Gold Mine or Coal Mine?”







Henkel (2014) Psychological Science 
Study



“How does capturing life events with a camera 

shape what we subsequently remember?”

• Two studies, 74 students toured a museum

• A day later tests showed impaired memory for the items, 
details of the items, and their location by those who took 
point-and-click photos

• 1.2 billion uploads to Google Photos every day! More than 
300 million photos uploaded to Facebook every day 

• People spend less time with their digital photos than with 
print



Outsourcing our Memory!

• Why bother to remember stuff when we have 
Google and specialised databases such as 
IMDB?



• Do we remember 
information or where to 
find information?

• Believing information 
has been erased 
enhances memory for 
that information 
(Sparrow et al, Science, 
2011).



Douglas Coupland: 'I no longer remember my 
pre-internet brain'





Effects of Not Being ‘Present’?

• Positive effects of 
mindfulness (focused 
attention) on 
psychological health

• Randomized control 
studies

• (e.g., Keng et al, Clinical 
Psychology Review, 2011)

• Negative effects of 
multitasking (divided 
attention) on anxiety, 
depression etc

• Self-report studies
• (e.g., Becker et al, 

Cyberpsychology, Behavior and 
Social Networking, 2013; Rosen 
et al, Computers in Human 
Behavior, 2013)



“Strava is the social network for athletes. We’re a global 

community of millions of runners, cyclists and triathletes”
(Strava.com)






