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Good morning/afternoon. Name is Gordon Dennis

Going to talk about communications in a safety critical environment – aviation.

Personal credentials for doing so: flight instructor and chief ground instructor.  Also manage a software company that specialises in communicating technical information in aeronautical environments.

Will make a very strong case for structured communications – XML and DITA particularly and how these techniques can contribute to Flight Safety

Picture here is the Airbus A380, latest very state of the art, environmentally friendly, highly automated.  Great debate at present about whether the level of automation is ultimately conducive to Flight Safety – aircrew becoming ‘computer operators’ rather than ‘pilots’.

I don’t mean to criticise the A380, which is an enormous achievement of technology, design and production.

What I will discuss is the analysis of risk and how communications can play a part in mitigating risks. 

Also I will touch on how we learn and how we retain information and how communication plays a crucial part in these processes
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Agenda

• Introduction – why this is important
• How accidents happen
• Managing risks
• CRM and Ergonomics 
• Cognitive learning
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• Cognitive learning
• Authoring issues
• Software engineering issues
• Management issues
• Conclusions

3



Introduction: why this is important

Risks in 
aviation vs. 

IT ... 

are in a 
different 
league !
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How accidents happen

Copyright ©2010 Koala, Bristol BS16 5Se,UK

***** Needs some work doing *****



How accidents happen
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***** Needs some work doing *****



Managing risks
Unacceptable risk
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Acceptable risk Critical risk

Failure mode effects analysis [ F M E A ]

This is from CAP 760

Notice the levels along the top – tolerance in aviation is VERY LOW






FTA
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Authoring issues

• Laws of learning
• Cognitive load & cognitive learning
• Split attention effect
• Use of English - clear & crisp
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• Use of English - clear & crisp
– Why say “utilise” rather than “use”?

• Use of Simplified Technical English
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Two very good reasons for re-use
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Laws of learning

1. Readiness
2. Exercise
3. Effect
4. Primacy

Koala Publishing Ltd
Downend House, 112 North Street, Bristol BS 16 5SE, UK

4. Primacy
5. Intensity
6. Freedom



Law of primacy

• Things learned first 
– Create strong mental belief
– Difficult to erase.

• “Unlearning” much harder than learning right 
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• “Unlearning” much harder than learning right 
first time

• First experience
– Positive, pleasant
– Lay foundation

Things learned first create a strong impression in the mind that is difficult to erase. For the instructor, this means that what is taught must be right the first time. For the student, it means that learning must be right. “Unteaching” wrong first impressions is harder than teaching them right the first time. If, for example, a student learns a faulty technique, the instructor will have a difficult task correcting bad habits and “reteaching” correct ones.
The student's first experience should be positive, functional, and lay the foundation for all that is to follow. What the student learns must be procedurally correct and applied the very first time. The instructor must present subject matter in a logical order, step by step, making sure the students have already learned the preceding step. If the task is learned in isolation, is not initially applied to the overall performance, or if it must be relearned, the process can be confusing and time consuming. Preparing and following a lesson plan facilitates delivery of the subject matter correctly the first time.




Cognitive load theory

• Format of instructional materials has direct 
effect on the performance of the learners
– Structure
– Texture
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– Texture
– Presentation

• As we get older, cognitive reasoning becomes 
more pronounced

• As we get older, learning becomes more 
difficult

John Sweller is an Australian educational psychologist who is best known for formulating an influential theory of cognitive load.





Recommended practice
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Recommended practice
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Split attention effect

1 2 θ = 180 – (30 + 30)
= 120°

1 BAC = 180 – (30 + 30)
= 120°
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Another ppiece of received wisdom is that “a picture tells 1,000 words”

This is true, but we must be carefulto avoid the split attention effect



Split attention effect

1 2 θ = 180 – (30 + 30)
= 120°

1 BAC = 180 – (30 + 30)
= 120°
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= 120°



Topic design practice
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A well designed topic :

Is fully described by it’s title The topic;

Is a complete procedure: The whole topic;

Has anything related externally 
linked

And nothing but the 
topic



CRM and Ergonomics

Koala Publishing Ltd
Downend House, 112 North Street, Bristol BS 16 5SE, UK 19



CRM and Ergonomics
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CRM and Ergonomics

Night vision
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High glare



English

1. English is the lingua-franca of the industries 
we work in.

2. Not everyone working in those industries has 
English as a first language.
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English as a first language.
• Crisp and clear
• Formal Simplified Technical English
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ASD Simplified Technical English

• What is it?
– “an international specification for the preparation 

of maintenance documentation in a controlled 
language”

• Two parts:
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• Two parts:
– Set of writing rules
– Dictionary sub-set (< 1,000 words)

• ASD-STE100: copyright and a trademark of 
ASD



STE general principle



Example STE: Rule 1.2

• Use approved words from the dictionary only 
as the parts of speech given

• Examples:
– ‘Test’ is approved as a noun, not a verb:
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– ‘Test’ is approved as a noun, not a verb:
• Non STE: ‘Test the system for leaks’
• STE: ‘Do a leak test for the system’

– ‘Close’ is a verb (and not an adverb):
• Non STE: ‘Do not go close to the test rig during the test’
• STE: ‘Do not go near the test rig during the test’



Example STE Rule 1.3:

• Keep to the approved meaning in the 
dictionary

• Example: ‘Follow’ means ‘to come after’; it 
does not mean ‘obey’
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does not mean ‘obey’
– Non STE: ‘Follow the safety instructions’
– STE: ‘Obey the safety instructions’



Software engineering issues

• Ditamaps do more
• Specialisation
– Avoid if you can !
– Simple is best
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– Simple is best
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Ditamaps do more !

• Separate 
– Content: substance of the topic
– Context: links to other topics, navigation

• Relationship tables
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• Relationship tables
– “Related topic” links
– Goes beyond typical print sequential order

• Multiple views on same topic
– By audience; platform etc.



Custom sequential processing



Management issues

• Design the project to work
• Be ready to compromise
• Consider competing standards
• Promote a single vision
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• Promote a single vision
• Document what you do



Don’t set up to fail ...
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Contender standards

S1000D
•Ultimate sophistication and control

DITA
•Does most things but not all
•Easy learning curve
•Inexpensive
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S1000D
•Ultimate sophistication and control
•Steep learning curve
•Very expensive

DocBook
•Oriented towards print
•Relatively steep learning curve
•Moderately expensive



Be ready to compromise

• Be prepared to COMPROMISE
• Challenge assertions: 
– “we’ve always done it that way” [Why is that?]
– “we’ve never done that before” [Why not?]
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– “we’ve never done that before” [Why not?]
– “our requirements are unique” [How so?]
– “we couldn’t possibly do that” [What if you did?]



Promote a single vision

• Identify the reasons for
– Reuse and re-purposing of information

• Clarify the benefits
• Evangelise
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• Evangelise
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Document what you do

• Prince 2 – lessons learned
• If you don’t document, in six months nobody 

will remember:
– Who decided what
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– Who decided what
– Why that was decided
– Why other alternatives were rejected
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Conclusions

XML allows a structured approach, giving:
• Cost savings: make once, use many
• Quality enhancements: avoid costly problems
• Do more with the same resources

XML: single sourcing, which means:
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XML: single sourcing, which means:
• Avoids the copy & paste disease
• Ensure that the Law of Primacy is obeyed

XML is the basis of DITA and S1000d which means:
• We don’t have to do everything from scratch
• We are not alone
• We can start with prototypes and scale up
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Conclusions

XML allows a structured approach, giving:
• Cost savings: make once, use many
• Quality enhancements: avoid costly problems
• Do more with the same resources

XML: single sourcing, which reduces risk:
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XML: single sourcing, which reduces risk:
• Avoids the copy & paste disease
• Ensure that the Law of Primacy is obeyed

The ‘X’ in XML means ‘extensible’, so we can:
• Prototype
• Prove benefits
• Scale up
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XML: single sourcing, which reduces risk:
• Avoids the copy & paste disease
• Ensure that the Law of Primacy is obeyed

XML is the basis of DITA and S1000d which means:
• We don’t have to do everything from scratch
• We are not alone
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