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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

e CRM and Ergonomics

* Cognitive learning

e Authoring issues

e Software engineering issues

* Management issues

e Conclusions
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Introduction: why this is important

DerefHullPtr.exe has encountered a problem and needs
to cloze. We are sorry for the inconyenience.

[f wou were in the middle of zomething, §
might be lost.

Please tell Microzoft about this g

YWe have created an error report that @

thiz report &2 confidential and anonymog .

Exception 8 bz pcourrel at WEZEICRSNII in VED TN
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- - PRéss 18 ternipate the currest application.
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Debug |

Risks in are in a
aviation vs. different

IT ... league !
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How accidents happen

Start of
the chain System Human
of events Deficiencies factors Consequence
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Excess
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System
not used
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***** Needs some work doing *****


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


Managing risks

Risk classification and required level of confidence

Probability of occurrence
Extremely Extremely Remote Reasonably
improbable remote probable
<10 107 to 10° 10°to 107 107 to 107 i
per hour per hour per hour per hour
_—_—_— Review Unacceptable Unacceptable Unacceptable Unacceptable
Sl (MEDIUM) (HIGH) (HIGH) (HIGH) (HIGH)
o
E Serious Amephh[e Review Unacceptable Unacceptable Unacceptable
Z & |incidents (Low) (MEDIUM) (HIGH) (HIGH) (HIGH)
g S
i’! E Major hmphhh Acceptable Review Unacceptable Unacceptable
@ § |incidents (Low) (Low) (MEDIUM) (HIGH) (HIGH)
=L | — - '
u . " s -
@ S |Significant Acceptable Acceptable Acceptable Review Unacceptable
& incidents (LOW) (Low) (Low) (MEDIUMN
No Effect Acceptable  |Accept; Acceptable  |Acceptable
immediately (Low) (LOWA (Low) (Low)
Source: CAP 760, Appendix G 0 - .
Acceptable risk Critical risk
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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
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Authoring issues

Laws of learning

Cognitive load & cognitive learning
Split attention effect

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

Inaccurate Incorrect
information actions taken

Copy & paste

syndrome Flight safety risk

Training
material
differs from
operational
material

Law of
primacy Confusion
violated
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Laws of learning

Readiness
Exercise
Effect
Primacy
ntensity

o Uk wh e

"reedom
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Law of primacy

* Things learned first
— Create strong mental belief
— Difficult to erase.

* “Unlearning” much harder than learning right
first time

* First experience
— Positive, pleasant
— Lay foundation
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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
— Presentation

* As we get older, cognitive reasoning becomes
more pronounced

* As we get older, learning becomes more
difficult
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John Sweller is an Australian educational psychologist who is best known for formulating an influential theory of cognitive load.




Recommended practice

( )
4 N
Essential that the MINIMUM
NUMBER of ACTIONS be
carried out to establish a safe

aircraft state.

g i _ )
U | [SH(¢ Consider carefully whether

diagnostic actions that

attempt to eliminate the
source of the problem are
essential when there are likely
Co be TIME CONSTRAINTS)

. J

Structure

For example, landing gear
problems are likely to be
discovered when fuel is low

Source: CAP670
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Recommended practice

r N

'An error prone situation exists
with complicated conditional
statements particularly when
action items are embedded
- r within them |
items 1IN It is recommended that
decision items are
discriminated either by using
special bullets or line marking
or choice directives

- )

Decision

Source: CAP670
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Split attention effect

© o= 180- (30 + 30)
= 120°
\e

A c -

In the figure above, calculate the angle 6
Triangle ABC has total angle = 180°
The angle BAC =180 - (30 + 30) = 120°
Hence, 8 =180 - 120 = 60°
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=120°

€@ sAc = 180 - (30 + 30)


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

€@ sAc = 180 - (30 + 30)
= 120°

©) o= 180 (30 + 30)
= 120°

\e
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Topic design practice

Engine fire
in flight

Engine fire
on ground Smoke
in cabin

Is fully described by it’s title
Is a complete procedure:

Has anything related externally
linked
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CRM and Ergonomics

3.1. Engines

Engine fire in flight

Fire Bell Sounds and

Fire Bell Sounds and

Thrust lever (affected engine) | Close
If Fire Warning Persists
HP COCK (affected engme) Close
< (aff (Close
'SHOT 1
If Engme Shutdown Occurs Dunng Initial Climb
MAIN AIR VLVs 1 &2 \CLOSE
FIDK VLV |CLOSE

GEN (affected engine) TRIP

BUS TIE (if open) |CLOSE
MAIN AR VLV (affected engine) | CLOSE

OFF
ALERNATOR (affected engine) 0 OFF

WING FUELIX-FEEDITRANSFER X-FEED - Use pumps selectively
lever to balance fuel.

TCAS TA only
If Fire Waming Persists _
ENG EXT /SHOT 2

A

A |
) ALA
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CRM and Ergonomics

3.4. Fire or Smoke
Electrical fire or smoke

5 and hats must be removed before donning

iDon masks - 100%
|[EMERG

Don and vent
ON

DUMP VALVE 'OPEN slowly to assist
'smoke clearance but
imamtaén cabin
[REESSHIE.
PANEL LTS (if iEMERG
AUTOPILOT & YAW  DISENGAGE
DAMPER

ball

OFF
ENGCMPTER1&2 OFF

DECREASES

SMOKE PERSISTS
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CRM and Ergonomics

Night vision

Plain text l

[Plain text
IProcedure
ANO option

High glare
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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.

* Crisp and clear

* Formal Simplified Technical English
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ASD Simplified Technical English

e What is it?

— “an international specification for the preparation
of maintenance documentation in a controlled
language”

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

 ASD-STE100: copyright and a trademark of
ASD
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STE general principle

ASD STE

Glossary of
Terms
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Example STE: Rule 1.2

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

 Examples:

— ‘Test’ is approved as a noun, not a verb:
* Non STE: ‘Test the system for leaks’
e 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’

Koala Publishing Ltd
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Example STE Rule 1.3:

* Keep to the approved meaning in the
dictionary

 Example: ‘Follow” means ‘to come after’; it
does not mean ‘obey’
— Non STE: ‘Follow the safety instructions’
— STE: ‘Obey the safety instructions’
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Software engineering issues

e Ditamaps do more
e Specialisation
— Avoid if you can |
— Simple is best
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Ditamaps do more !

* Separate
— Content: substance of the topic
— Context: links to other topics, navigation

e Relationship tables
— “Related topic” links
— Goes beyond typical print sequential order

* Multiple views on same topic

— By audience; platform etc.
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Custom sequential processing

3 A Re Conditi
B e oo oo v SN

Londitional range: Selacted Taxt v.l

Attribute - Values |

= Audience
™ Administrator
™ User

= Platform
™ Windows XP
™ Windows 2000
I Linux
™ Mac OSX

= Product
™ Product A
™ Product B
™ Product C

Select one or more attribute values to apply to the conditional
range. |f ho walues for an attribute are selected, the conditional
range iz considered common to all values of the attribute,

(2] Aonhy/ Remove Canditen r— =)
Conditional range: Selected Text vl
Attribute - Values |
= Audience =
I Flight crew
l ™ Cabin crew

™ Ground staff
=l Aircraft model
™ Challenger
. ™ Gulfstream [V
I Airbus A310
™ Airbus A320
= AQC
™ Switzerland
™ Khazakstan -

m

Select one or more attribute valugs to apply o the conditional
range. |f no walues for an attribute are selected, the conditional
range iz considered common to all values of the: attibute.
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Management issues

* Design the project to work

* Be ready to compromise

* Consider competing standards
* Promote a single vision

* Document what you do
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Don’t set up to fail ...

Tell IT to do

something

Hear about XML
& single sourcing

-| Areapalled

Demandto know

why project —-@
failed

Wow “never again’

iy
|
|
|
4
t

|

[

[

1
v )

Mo resources to .
7 Start cowvering Callusers - -
Select products Install products configure the themselves "Unco-operative’ ’
products :
'{ e T i |
M | ; I |
I ; I I
| i | | i
v A b
Discover products Revert to
Told to use the y i , calnit
products don't do what's traditional “iselass”
methods

needed
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-
DITA

e

Contender standards

S1000D

g

-
DocBook

-

\

*Does most things but not all
*Easy learning curve
*|lnexpensive

*Ultimate sophistication and control
*Steep learning curve
*\ery expensive

*Oriented towards print
*Relatively steep learning curve
*Moderately expensive
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Be ready to compromise

* Be prepared to COMPROMISE

* Challenge assertions:
— “we’ve always done it that way”
— “we’ve never done that before”
— “our requirements are unique”
— “we couldn’t possibly do that”

Koala Publishing Ltd
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‘Why is that?]
'Why not?]
How so0?]

\What if you did?]
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Promote a single vision

* |dentify the reasons for
— Reuse and re-purposing of information

e Clarify the benefits
* Evangelise
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Document what you do

* Prince 2 —lessons learned

e |f you don’t document, in six months nobody
will remember:

— Who decided what
— Why that was decided
— Why other alternatives were rejected

Koala Publishing Ltd
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Conclusions

XML allows a structured approach, giving:

Early

adoption of i 12t 20t E@' e Cost savings: make once, use many
ek vencrite W . . .
e Quality enhancements: avoid costly problems
e Do more with the same resources
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Conclusions

XML allows a structured approach, giving:

Early Late 20th Real

adoption of ( :
century 21
markup benefits

(SGML) benefits

e Cost savings: make once, use many
e Quality enhancements: avoid costly problems
e Do more with the same resources

XML: single sourcing, which reduces risk:

Early Real

adoption of L?:]ti?;h @
markup benefits

(SGML) benefits

e Avoids the copy & paste disease
e Ensure that the Law of Primacy is obeyed
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Conclusions

XML allows a structured approach, giving:

Early Real

Late 20th

adoption of ( :
century 21
markup benefits

(SGML) benefits

e Cost savings: make once, use many
e Quality enhancements: avoid costly problems
e Do more with the same resources

XML: single sourcing, which reduces risk:

Early Real

Late 20th

adoption of C
century 21
markup benefits .

(SGML) benefits

e Avoids the copy & paste disease
e Ensure that the Law of Primacy is obeyed

XML is the basis of DITA and S1000d which means:

pet] Eekall MECEN © \We don’t have to do everything from scratch
fmarkup benefits
S e \We are not alone
e \We can start with prototypes and scale up
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