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Overview

 The need for good evaluation techniques
« Common evaluation methods
e Other approaches:
= Behavioural monitoring
= Behavioural self assessment surveys
= Normal operations monitoring
= Program maturity
« Recent hybrid example from ITSR
e Conclusion
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Improving evaluation methods — why?

Identify HF

Risk

Identify

Evaluate _
Effectiveness Evaluating

Effectiveness:

Behaviour change + risk
reduction=

return on investment

behavioural
targets

Customise
and
implement
NTS training

Measure

Current
Performance
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Common evaluation methods

« Compliance Audits,

e Line Checks,

LOSA

» Classroom assessment
COLLABORATIVE

* Course evaluations
- CBT

(Q3) Was the instructor knowledgeable?

* NOTECHS

Q4) How did you find the lectures and the presentations?

[ J
LO FT (5) Did you find the course materials and readings

* LOSA

helpful?

Q6) Did the course meet your expectations?

* Other alternatives...? -

4 Safe transport for NSW



Behavioural Safety Monitoring

How it works:

* Define risks & behaviours to JEeieole I Goal
behaviours State
change

« Develop checklist of behaviours
« Peer to peer observations
* Pre and post intervention

Advantages: /\/\
 targets specific behaviours | ,
. . . ) undesirable time
- Participation influences behavioursilll 1 \] v
behaviour _
* Lots of data Yl
Disadvantages: Baseline

« Not independent measure
* Valid behaviour markers?
* |s change sustainable over time? T/

5 Agnew&Snyder, 2002; Geller, 2001; Krause, 1997; McSween, 2003




Behavioural Monitoring — Case Study

Ramp operations UK airport / Marsh Consulting:

Defined target areas, trained observers, training intervention, conducted
observations, publish and review results.

Claimed benefits:
» Desired level of human performance achieved (behaviour change)

»9% increase in safety performance (risk reduction)
» convinced insurer to decrease premium (value)
» Named ground handler of the year

Behaviour

Based safety

&% MARSH
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Self Assessment Surveys

How it works:

- Survey asks how well/ often
you/others display this behaviour

* Pre and post intervention
Advantages:

- Can be generic or targeted
behaviours

+ Lots of data/baseline+ trends
* reaches broad population

« cheap and quick

* Informs TNA
Disadvantages:

* perceptions only

* In built bias

| am confident

do all thesa
thimgs when
diriving.

| do all thiese | don't uswally
that | consistently | thimgs more often | manage to do all

than niot when thesa things

driwing. when driving.

NTS Category | Non Technical Skill

1

Situational
AWAreness

11

| pay attention to detail, read information carefully and, whe
relevant, identify unusual or important information (eg when
gathering information, planning mowements or progressing
against a stopping schedule).

1.2

| hawve am accurate understanding of what is happening, reg
assessing the situation { lecation [ environment for any char

13

| consistently maintain concentration, remain alert and
manage imelevant distractions (eg when watching somethin
for a long time).

14

| retaim information from immediately prior io (&g changed
stopping pattern} or during the shift (eqg when using incident
report formes), and use memory aids to avoid forgetting.

1.5

| anticipate threats and errors, am on the lookout and ready
respond and report if something goes wrong (eg drive acoo
to conditions).

Conscientiousness

21

| hawve am unhurried, ordered and careful approach to tasks.

2.2

| check my own and cthers' actions as reguired without mak
assumptions (eg checking signals apply to you, checking
detonators are working).

23

| comrectly apply rules and procedures with a positive aftitud
and have a good understanding of the rules.

Communication

31

| listen and respond to others approprately
{all communication tasks).

3.2

In communication, | am clear, concise and follow protocols
(eg no jargon, spell out words that are difficult to pronounce

-5 B
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Self Assessment Surveys- Case Study

‘Harris et al (2005) questionnaire -flight on errors made
“on approach/landing:

- if ever made the error themselves or if other pilots
made the same error.

* Results = normative and in-depth view of human
performance, from the operators themselves

‘Sutton (2012) “hanger talk” pilot survey
concluded: “surveys illicit similar naturalistic
“information to observation based TEM
Eapproaches used by airlines today”

TSR

_________________________________________________________________________________________________



Normal Operations Monitoring

How it works:
* Independent observers

 Observe behaviours which increase
/decrease risk

- BM'’s emerge from observations

- Train adaptive behaviours

- Continue observations post training
Advantages:

 Evidence based BM’s, measures behaviour,
customised, in house, continuous data

- Targeted, risk focused
Disadvantages:
* resources intensive ,especially at start up

« Not suitable for highly cognitive tasks (eg
ATC)

9

: T L
P 1

= PR7
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Normal Operations Monitoring- Case Study

Key differences from LOSA

Neutral taxonomy, simplified TEM

In house continuous data

Only observable behaviours (not
cognitive processes)

Equal focus on successful
(resilient) and unsuccessful
behaviours

Task based codes based on current
rules (deviation from standard,
not error)

e ™ 4 2 L '
(ricunarcey P ‘ Successful/unsuccessful

Airbus 2009 : .
pgsinidi behaviours judged on outcomes

behaviour markers derived from
observations evidence

Developinga New Human Factors Approach to
® O Improving Aviation Ground Safety

Williamson, A Raggett L 2013 TEM relationships emerge from
statistical analysis

TSR
10 Safe transport for NSW



Evaluating Program Maturity

How it works:

- Self assessment based
categorisation of a level of maturity

« Composite measure of many
characteristics

Advantages:

* Holistic measure of program

« Promotes continuous improvement
« Shows how to progress to next leve.
Disadvantages:

« Un-validated models

- Based on consensus best practice

11

Evolution/Maturity models:
Eg see Fleming (2001) and Hudson
(2001) or ISO capability standard

‘Optimising,

. Continuous
Increasing improvement

capability

[ ) .
Basic

capability

vY

Y




Evaluating Program Maturity-Case Study

» based on NTS practitioner interviews
« Shared vision of best practice

5.0ptimising
. Training is
4.Proactive s
Evaluation PPtlmISgd, |
3.Managed demonstrates ::r(l)r;fcbvatwe, ower

Behaviour

IS 11 [l change and risk HF fully
2. Reactive ?gfﬂ;‘g’ grr:d reduction integrated with
(N:EE=0  GenericHF NTS ~ behaviour B BTl >M>
solutions are Mature

with some role change

Generic training customisation targets sought where evaluation
Iaare] [flke o behaviour appropriate systems in place
Improving links EERS , .
between SMS between SMS based on risk . Indicators show Looks outside
and HF NTS and HE NTS formal svstemn continuous the organisation
link SM.’Z’I data improvement to identify best
: practice and new
into HENTS ek

O’Flanagan and Raggett, AAVPA 2012
TSR
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RRM for Safety Critical Communications (SCC)

« safety critical communication incidents
« Poor uptake of existing RRM package
- demonstrate effectiveness with specific risk?

Identify HF

Risk

Measure

Evaluate
GUIDELINES

‘ ’ggﬁ :l?l:l'}w Zsﬁauncf = Effectiveness

Current
Performance

Targeted RRM

"u ua'»r, r PR : o
’- “i”ath%ld Nearr b - for safety critical

communication

Implement Customise
training Y

Intervention Modules

TSR
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GUIDELINES
FOR RAIL RESOURCE

RRM for SCC project & g

Develop tools for measuring
communication behaviors

Approach draws on a number of existing
sources :

S y N

[ ; -‘:.;Jv','
®

Rail Safety & Standards Board

Research Programme

 RSSB observations of adaptive, Operations
maladaptive behaviours for Safety safety rtical communications

critical communications (SCC
( ) Front Line Staff Self Evaluation RSSB ®

« Checklist /Behavioural monitoring methods

* Observational (LOSA) style programs m',g’."m::;hg::;zy mi'ggz;'::%n m:h:;:;.:;ﬁ::g. n':ﬁ;:g;ugz;
o all these than not mn these thimgs any )
. mirgﬁ_when driving. when driving. ﬂﬁinq;%en

« Behavioural self assesment surveys s, e

Behaviour

Based safety

TSR
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-
RRM for SCC project = : :

* Did not communicate *Communicates important information
*Did not attempt communication when required
*Message to wrong person * Communicates to the correct person

« Atechnical skills (TS) — - ,
. * does not identify self e|dentifies self when required
checklist from network rules R L el

*Does not provide sufficig
subject

« A non technical skills (NTS) : Message s ambiguious Network communication

*Message contains factua

checklist from work on -Linguistic slip type error

(e.g. transposition of omi Purpose To prescribe the rules for spoken and written commur

communication error: numeric’s) Regonat eowor (CRY)

sInformation is not up to
— RSSB, 466 observations of
signaller/driver comms
plus questionnaire and eI .
structured interview R

Non- Technical skills Communicatons Observation Tool -

— SCC behaviours markers e o
were already in RRM ‘

Communication in the CRN must be:

T R A




RRM for SCC project

Test tools and approach

16

Sample of Network Controllers
conversations

200 recordings sampled

68 complete exchanges assessed for
NTS technical (RRM) skills

(Technical skills not assessed)




Non- Technical skills Communications Observation Tool

RRM for SCC project S

ahament

Heens others *  Communicztes ail relevnt informeam
infarmed 0 the approprizte persans
P - . *  Provioss inf) aTThe fgntEme
Scoring: Lo
Communkates =  Communicetes Scouslly, ug todste

— “ticks” = desired behaviour e

dizlact , diction, tone sentences

demonstrated v e

* [Prowides neosceary and sulicoent
rfonmRTion sunject | 2l mieant

— “crosses” = behaviour should have e
been demonstrated, but was not

— Combined score of +ve and -ve s

»  CONNSCHS ENTOrs Or NCONSSEnoes

responses st

*  Conomrns sbout sedety s enpresced
strangly =nd persstenty

rformatian aind s plenston

Demonstrates =  Taies head responsioilig far
Approgriats COMMnIcaTian
Azzerthveness

Goal
; State
Desirable
e — behaviours
CondD  [I3125123 =] Toage Addess  [12The Huts Phone Nos T
Uz [Church Foad _—
Addiossee D Cuhber Bede Foh Toand Name Change
Salutation [Dr Bede -, -+
Town BERWICK-UPON-TWEED ST
Dr Cuthbert Bede . Irlomatien
oty [Nothumberknd -
Poscods  [NE71 2°E 1
Country
Response 1l
Cal Date. 200300 Callr [Advian Beney > Humber of Atempts ,z_ [ —
Respanse Code B i r
= 5B Specified Banker's Order Send Reurion Info - Beunto 1
Prefer o be maled Menu
Amaunt 000 TotalNet 249000 et Bemale
Frequency o ] TollGioss £480.00 Beren - (®
Yen  [7 e | | o Chargs undesirable time
Fund m = Refusal 'Ot [ . -
DoMNot Remind I Nest Solitaion 2 Urdo behaviours
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RRM for SCC project

Training Intervention:

BMs become the learning
outcomes of targeted behaviour
based training

Plus relevant, generic topics :

18

Risk Perception
Managing distraction

Maintaining SA

GUIDELINES
FOR RAIL RESOURCE
MANAGEMENT

Communication
Facilitator Guide ~ 4 Communication ~41

-

4.0 Communication - Intraduction -1

4.1 Communication - Assertiveness ~/1

4.2 Communication - Briefing ~41

4.3 Communication - Debriefing ~41

4.4 Communication - Confirming understanding -
4.5 Communication - Inguiry -4

4.6 Communication - Keeping others informed ~41 . Pane
4.7 Communication - Providing clear information ~41 ptS\/ Y]
4.8 Communication - Radio protocol -4 RS
4.9 Communication - Shift handaver ~4/1

. A . . . . . . .

-

POF PowerPaint Slides ~ 4 Communication -4

TSR
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RRM for SCC project- Next steps

Increase industry partners and conduct

esirable

tl’lal behaviours

Post
Implementation
Measure

Repeat behavioural measurement

Pre and Post self assessment R g —

desirable time
behaviours T

1

Baseline

; l Rate your =bility to display each skill by marking 2 line on the 5 point scale
i i

ce criteria Rating [ 1-5)
Keepsothers 1. | communicate all relevant information to the | |
informed right people
2. | provide the rightinfo at the righttime in the | |
correct order
Communicates 3. Iplanwhat| am going to say before | sayit | | ] ||
with accuracy B -
and clarity 4. | communicate factual up to date information | | ] | |

5. Myspeaking voice is clear and comprehensible | | ] | |
toothers

Kolb
xperiential
learning

E. lavoiding unnecessary detail and waffle | | ] | |

7. Mycommunications are clearand
unambiguous with little need forfurther | | ] | |
clarification - .




Summary

 Start with the human risks to be managed (link to SMS)

20

Decide which risks are best managed by training NTS

Target behaviours based on evidence.
Concentrate training on specific behaviours

Assess behaviour change and risk reduction

I .
. I Samantha Carter — Senior Human Factors Consultant
, Case Study: J 1 August 2012

| {&7QueenslandRail - ----------------

: “trainee drivers more than twice as likely to SPAD in their first
: 12 months if they had not had RRM training (compared to if
I they had) - 26.3% compared to 13.71%.”



Conclusion

Evaluating Effectiveness:
Behaviour change + risk reduction=
return on investment

Questions?

TSR
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