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Punctuality display for train drivers?

Supporting information for train drivers increases knowledge,

➢ improves situational awareness and 

➢ forward planning (Tschirner et al., 2013)

And: Supporting information for train drivers enhances energy safe driving 

(Graffagnino et al., 2019)

Could such a display also have negative effects?
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Research questions

➢Previous study for general usefulness

➢How a punctuality display needs to be designed 

to support drivers in a smooth and safe journey 

without causing stress or distraction? 
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Approach

Previous study: check of general usefulness

Choice of preferred prototype

Field test: rating of train drivers (n=73)

Workshop: elaboration of two prototypes

lager scale tests ongoing
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Previous study
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Workshop

Aim

Elaboration of two prototypes

8 Experts

work psychology, train driving, statistics

Criteria

1. standards of usability

2. psychological principles

3. technical limitations
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1. Standards of usability

❖ Suitability for the user’s tasks

❖ Conformity with user expectations

❖ User engagement

(ISO 9241-110 dialogue priciples)
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❖ Suitability for the user’s tasks 

Only use information that is relevant to the work task

What information is needed for the task? 

• “5 min”

• “4 min 22 sec”

Or forms, colours? ?
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❖ Conformity with user expectations

Use clear terms and symbols

Mobile-AppAt the platform
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❖ User engagement

Make individual adaptions possible for the user

• Can the train drivers 

switch the display on/off?

• Can they change size, 

position format?
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2. Psychological principles

A punctuality display

must not …

… increase stress / distraction

… reduce scope of action

A punctuality display

should…

… increase transparency

… increase satisfaction

… increase safe work

3. Technical limitations

• restrictions on coulours

• position / size
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Result of workshop: Two prototypes 

Bar displayNumerical display
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Numeric display
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Numeric display
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Bar display
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Bar display
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Bar display
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Bar display
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Field test

• 73 participants

• Test application and switching between the two displays

• Testing during two shifts

• Evaluation by online questionnaire  55 valid questionnaires

Institute Humans in Complex Systems
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Field test: questionnaire

• usefulness

• potential for distraction

• intuitive understanding

• type preferred
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“Was the punctuality display useful to you?”

p < 0.001
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“Did the punctuality display distract you?”
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“Could you tell at a glance how much ahead or behind 

schedule you were at the moment?” 

p = < 0.001
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Type of

display

“Indication in seconds is much more

conclusive.”

“You can see at a glance how many

seconds you are ahead or behind.”

“The display is perfect. It should be

placed exactly where it was in the test...”

“Above all, the bar graph shows me with

a quick sideways glance how I am in

terms of time.”

“... leads to an overload of numbers on

the screen.”

“I didn't know if I was early or late now. ”

“... less clearly understandable.”

“...tied up too much attention without

numbers.”

Comments from questionnaire
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“What type do you prefer?”

20%

80%

n = 55numerical 

display 

bar display 
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Conclusion

• Train drivers appreciate this additional support

• Numerical display is clearly preferred

• For both types the potential for stress and distraction is low

• But: Small potential for distraction?
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Further research topics

• Usability criteria must be 

considered also on holistic levels 

(application, cab)

• Further testing for special 

situations (network interruption, 

diversion etc.)

• Objective measure for distraction
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Thank you very much!
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