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Abstract

The threat and error management (TEM) mquieVides a nottechnicaltool to help pilots identify anc
manage threats (hazards) and errors during flight. In preparation for regulatory changes that c
effect in July 2009, the Guild of Air Pitheo
t r ai nerfd geoemuaviatien and low capacity air transport operatiBesween August ani
October 2007GAPAN conducted TEM training in 10 locations throughout Australia. Two sur
were administered to TEM course participabig the Australian Transport Safety Bau one
immediately after the training session and the other eébmanths after the training.

The surveys were designed to elicit information on attitudes towards TEM, orgamibatdety
strategies, and challenges and benefits of implementing TEMfdllowup survey was constructed
explore whether TEM has been implemented, along with any challenges and benefits founu
TEM had been implemented.

Overall, the responseaggardingattitudes and intentions of implementing TEMAé&re positive. Eight
months after the training, most organisations had implemented TEM and incorporated it into th
training progr ams. | mpl ement ati on of TEM
considered easy and staférereceptive, wih the greatest challenges being time and resources.
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THE AUSTRALIAN TRANSPORT SAFETY BUREAU

The Australian Transport Safety Bureau (ATSB) is an operationally independent
multi-modal bureau within the Australian Government Department of
Infrastructure;Transport, Regional Development and Local Government. ATSB
investigations are independent of regulatory, operator or other external
organisations.

The ATSB is responsible for investigating accidents and other transport safety
matters involving civil aviatin, marine and rail operations in Australia that fall
within Commonwealth jurisdiction, as well as participating in overseas
investigations involving Australian registered aircraft and ships. A primary concern
is the safety of commercial transport, withrigaular regard to farpaying

passenger operations.

The ATSB performs its functions in accordance with the provisions of the
Transport Safety Investigation Act 2083d Regulations and, where applicable,
relevant international agreements.

Purpose of safg investigations

The object of a safety investigation is to enhance safety. To reduce reddibtgl
risk, ATSB investigations determine and communicate the safety factors related to
the transport safety matter being investigated.

It is not the object ofn investigation to determine blame or liability. However, an
investigation report must include factual material of sufficient weight to support the
analysis and findings. At all times the ATSB endeavours to balance the use of
material that could imply advse comment with the need to properly explain what
happened, and why, in a fair and unbiased manner.

Developing safety action

Central to the ATSBO6s investigation of
identification of safety issues in the transportiestvynent. The ATSB prefers to
encourage the relevant organisation(s) to proactively initiate safety action rather
than release formal recommendations. However, depending on the level of risk
associated with a safety issue and the extent of corrective actitertaken by the
relevant organisation, a recommendation may be issued either during or at the end
of an investigation.

The ATSB has decided that when safety recommendations are issued, they will
focus on clearly describing the safety issue of concather than providing

instructions or opinions on the method of corrective action. As with equivalent
overseas organisations, the ATSB has no power to implement its recommendations.
It is a matter for the body to which an ATSB recommendation is diré¢ittied

example the relevant regulator in consultation with industry) to assess the costs and
benefits of any particular means of addressing a safety issue.

About ATSB investigation reports. How investigation reports are organised and
definitions of terms uskin ATSB reports, such as safety factor, contributing safety
factor and safety issue, are provided on the ATSB welwsitg.atsb.gov.au

-V -
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EXECUTIVE SUMMARY

The threat and error management (TEM) mguielvides a nottechical tool to

help pilots identify and manage threats (hazards) and errors during flight. Initially
developed by researchers at the University of Tekiab) research has primarily

focused on mukicrew commercial airline operatianidowever the principles

behind TEMshouldalsobeapplicable to many types of aviation, including general

aviation and low capacity air transport operations. Thd Bviation Safety

Authority has followed the Internation&li vi | Avi ati ¢eadinOr gani zat i
mandating TEMn pilot licensing standards. From 1 July 2009, TEM will become a

part of pilot licence testing in Australia. In preparation for these requirements, the

Guild of Air Pilots and Air Nathe gators ( C
t r ai ne toGuppmon thee egulatory changes.

Between August and October 2007, GAPAN conducted TEM training to

participants in 10 locations throughout Australia. The aim of the training was to
provide a training template féhe concept of TEMor those in general aviation and

low capacity air transport operations involved with pilot traintBgbsequently wo

surveys were administered to TEM course participants: one immediately after the
training session (pogtaining survey)and the other abo@months after the

training follow-up survey). The podtaining survey and the followp survey were
voluntary and had response rates of 68 per cent (212 responses) and 23 per cent (73
responses), respectively.

This reportreviewsthe appraisals of participants of the GAPAN TEdMIse about
the concept of TEM anidvestigates whether the course participants had
implemented TEM training since the course and the reasons behind this.

The posttraining survey found that 23 per cent of participants had no prior
knowledge of TEMImportantly, most participants indicated they belittreat
TEM will improve safety, and this was more likely among respondents in air
transport category. While many benefits were identified with T&Mck of spare
time and resistance to change were seethegreatesthallenges in implementing
TEM.

For the follow-up survey, most respondents indicated they G&M in their day
to-day activities. Although resistance to change was identified as a possible
challengao implementing TEM, the followup surey did not support this
contention. Respondents said that implementation was easy and that staff were
receptive, although the greatest challenges were time and resources. Moreover, the
follow-up survey also showed that cost was not a major obstacle ienmapting
TEM. Where organisations did implement TEM, it was most frequently
implemented as part @fitial or recurrentrew resource managemerdining.
Organisations that inteedto implement TEM in the future or did not intend to do
so atall cited time and resouramnstraints This reflects the predicted challenges
highlighted in the posfraining survey.

- Vii -



ABBREVIATIONS

ATPL
ATSB
CAAP
CASA
CASR
CRM
CTL
GA
GAPAN
GFA
GFPT
ICAO
LOSA

PPL
RA-Aus
RPT
SD
SMS
SOP
TEM
VFR

Air transport pilot licence
Australian Transport Safety Bureau
Civil Aviation Advisory Publications
Civil Aviation Safety Authority

Civil Aviation Safety Regulations
Crewresource management
Commercial pilot licence

General aviation

Guild of Air Pilots and Air Navigators
Glider Federatiomf Australia
Generalflying progresdest
International Civil Aviation Organization
Line Operations Safety Audit
Number of respondentgsponses
Private pilot licence

Recreation Aviation Australia
Regular public transport

Standard deviation

Safety manageent systems
Standard operating procedures
Threat and error management

Visual flight rules

- viii -



INTRODUCTION

1.1

Threat and error management (TEM)

Threatand error management (TEM) isreethod that can be used by flight crew to
identify and mitigateisksand errorghatmay have ammpact on safe flight. The
concept of TEM was derived from the Line Operations Safety Audit (LOSA)
program by researchers wived in the University of Texas Human Factors
Research Project.

The LOSA prograninvolvestrained observensecordng the nontechnical aspects

of crew performancé&om the flight deck observation seéi the core of the LOSA
procesa r e t h identdicatonvahdnanagement of threséand errors.

Observers record the various threats encountered by flight crew, the types of errors
that occurred, and how flight crews mandt®se situations to maintain safety
(University of Texas Human Factors fd, n.d.).Information on threats and

errors and their management obtained through the audits can then be used to direct
resources within an airline to enhance safety.

There are three basic components in the TEM model: threats, errors and undesired
aircraft states.

A Threats arecevents or errors that occur beyond the influence of the flight crew,
increase operational complexity, and which must be managed to maintain the

margins ofsafey ( Maur i no, 2005). When undetect e

mismanaged, threatsay lead to errors or even an undesired aircraft state.

A Errors aredctions or inactions by thslot that lead to deviations from
organisational opilot intentions or expectatiods ( Maur i no, 2005) .
undetected, unmanaged or mismanaged, errors naydemdesired aircraft
states.

A Undesired aircraft statesare defined aéan aircraft deviation or incorrect
configuration associated with a clear reduction in safety mar@veurino,
2005).Undesired aircraft states are considered the last stage baforeident
or accident (ICAO, 2005). Thus, theanagemenf undesired aircraft states
represents the last opportunity for flight crews to avoid an unsafe outcome, and
hence maintain safety margins irgfit operations (Maurino, 2005).

From a theoreticaliew point,Figurel shows how threats, errors, undesired aircraft
states and consequences (accidents and incidents) are related. It shdvesehst t

no linear redtionship between threats, errors, and undesiredaft stateqor an

incident or accidenthot every threat leads to an error, and not every error leads to
an undesiredircraftstate. Likewise, an undesiradcraftstate is not always

preceded by an error, nor is every error preceded by a threat. However, threats that
are not adequately manageahlead to errors, and errors that are not adequately
managed ofteteadto undesiredircraftstates. These in turn camatbtoundesired
consequences

W



Figure 1: Threat and error management framework
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The concept of TEM was originally developed for LOSA. However, airlines, the
International Civil Aviation Organization (ICAO), amdgulators have seen the
potential safety benefit of developing the TEM concept further into a practical non
technical tool that can be used by pilots.

Maurino (2003 notes that slight modification to the definitions of threat, errors and
undesired air@ft states may be required for different users of TEMh asfront-

line personnel, flight operations, maintenance, or air traffic cortonlexample,
definitions that are appropriate for LOSA observers may differ to definitions that
would be appropriz for flight crew when using TEM to manage threats and errors
in everyday operations.

Threatsanderrorsare part of everyday flight operations that must be managed by
flight crews, since both threats and errors carry the potential to generate undesired
aircraft state. The teaching of netechnical or crew resource management (CRM)
skills, along with expected behaviour policies within airlines that include,them



have somewhat successfully addressed the intent of TEM over the past decade, in
particulat eror management. However, many threat and error management
behaviours in the flight deck have remained informal and often internalised within
individual crew members. This increases the chances of threats and errors
remainingundetected by crew before anda@sired aircraft statevelops

Therefore, the aim of using TEM on the flight deck is to ensure that threats are
identified well in advance of them occurring so that threat management strategies
can be put in place while all mitigation options are stillible and there is

enough time for proper consideration of all available options. All crew need to be
involved in this decision making process to ensure shared mental models and
adequate situational awareness. Mitigation strategies put in place reeckto
evaluated to determine whether they are working as planned. Likewise, errors and
undesired aircraft states need to be identified as early as possible so that mitigation
controlscanbe considered, chosen, acted upon, and evaluated.

Figure2 is a common pictorial model used for training airline flight creavel was
originally developed by Continental Airlines. It shola@w the thee components of

the TEM modefit together, andhow they can lead tondesired aircraft statésnot

well managedThe number of arrows in the diagram represent the expected number
of threats, errors and consequences (incidents and accidents), conveying the idea
that crews will generally need to managany more threats than errors, and

likewise, manage more errors than consequences. The height of the diagram refers
to time available before an occurrence occurs relative to when threats and errors
usually appear. The width of the diagram representsntioeiiat of resources

available for crewto manage the situatiofsenerally there are more resources
available to manage threats when they first occur compared to later when these
threats have already led to an error.
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Figure 2: Operations threat and error model
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Pilot TEM requirements

In 2006,thelCAO adopted TEM in pilot licensing standards and recommended
practiceqICAO, 2006).Further information ohCAOs TEM requirements for

flight crew training and the flight crew licensing requirements are detailed in Annex
1, Personnel Licensing

In line with ICAO, he Civil Aviation Safety Authority (CASA) has moveal t

include TEM in Australian flight crew licensing requiremeni&gom March 2008,
TEM has been incorporated into thay Visual Flight Rule (VFR) syllabuses

From 1 July 2009, TEM will also be assessed on flight tests fayeheral flying
progress teiGFPT), and private and commercial pilot licences. Additionally, TEM
will be examired in all human factors aeronautical knowledge examinations for
these licences from 1 July 2009 (CASA, 2008).

As a result, flight instructors will be required to teach TEM skills. To assist in
meetingthese requiremegtCASA has producednaexample of d@raining syllabus,
Civil Aviation Advisory Publication (CAAP) 5.59, for teaching and assess
Single Pilot Human FactorandTEM modules.



1.1.2

1.2

TEM for general aviation and low capacity air transport
operations?

Although TEM hal initially been directed towardswulti-crew commercial airline
operationsn terms of both LOSA and its subsequent development as-a non
technical skil] its principlesshouldnonethelesalso beapplicable to pilots in
general aviatiomnd low capacityair transport operations

However, the application of TEM will be different for small operators compared to
high capacity airlines. This is due to differences in: crew numbers (both pilots and
cabin crew); levels of experience of crew (such as flying trgjnthe level of
involvement by other personnel such as flight planners, dispatchers, loaders and
maintenance support; aircraft systems and computerisation; the nature of
operations and airspace operated in; and the types of interaction with air traffic
control. As a result, although there will be some commonality, there will be
different types of threats and errpgasd different threat and error management
strategies that will be appropriate. Therefore, a program developed for a large
airline could not b usedoff the shelbby GA or low capacity air transport
operation&

Unlike high capacity airlines, smaller low capadiy transport and GAperators
generally do not have the resources to develop company specific TEM programs.
To assistheseoperabrs, as mentioned above, CASA has provided an advisory
publicationin October 200§CAAP 5.591) for guidance on teaching and assessing
TEM.

However, prior to this, in light of the perceived safety benefits of TEM and the
foreseeable changes to ICAO and$requirements, th&uild of Air Pilots and
Air Navigators Training (GAPANEmMbarked on a program developa training
course in TEM principles for flight training professionaiggeneral aviation and
low capacity air transport.

Guild of Air Pilots and Air Navigators training

As part of its efforts to improve aviation safety, thestralian Transport Safety
Bureau ATSB) provided funding in 2005 to GAPAN to create and facilitate a TEM
trainthetrainer course for general aviatiand low capacity air tresport
operationsThe course was aimed at instructors and traiaimgichecking pilots
whowould be required by CASAo teach TEM within their organisatianghe
objective of the training program wasintroduce Australia pilots to TEM and to
provide them with an understanding of the basiaciples and practices of TEM,

as well as the platform touild on thesd&nowledge andgkills.

The courss, which were free of charge, waerenductedetween August and
October2007 at 10locations in Australia (locations listed in Appendix B). Two
courses, eachneday in length, were offereat each location. Course one was
tailored for singlepilot operations and cowrswo was tailored for mukirew
operations.

1 Alow capacity aircraft provides less than 38 passenger seats and a maximum payload no greater

than 4,200 kg.

2 Air transporbperations refer both regular public transport (RPa)dcharter operations.



1.3

Participants wergiven a course manugicludingtwo DVDs containing training
slides and videfootage of inflight scenariosas well as a facilitator guide and a
del egat e 6 Biguwed.Theltaursekmaterial, developed with assistance
from the University of Texas Human Factors Research Project, focused on the
theory of TEM and used case studies to illustrate TEM concepts

Figure 3: GAPAN TEM course manual

Threat and Error
Management Training

Facilitator Guide

For more information about the GAPAN TEM course or a copy of the course
manual, contact GAPAN (details Appendix Q.

At the end of the course, participants were asked to complete a shavayned to
evaluate various aspects oetbourse as well as their attitudes towards TEM.

Objectives

Much literature has concentrated on TEM as a concentilti-crewcommercial
operationshbut there is limited research into TEM and its implementation in general
aviation and other flying cageries. Thus, the ovarching aim of this report is to
investigate the acceptance of TEM as a concept and its applicabiigneral
aviationand low capacity air transport operations. The objectives are to:

A explore howparticipantsof the GAPAN TEMtraining regardhe concept of
TEM andits usefulness and applicability the Australian environment

A explore participant experiences in implementing TEM, or barriers for not
implementing TEM.

To achieve these objectives, some evaluation of the GAPAN {f&hing and
training resources provided, from thergpective of their usefulness for future
training, was also conducted.

Operators in general aviation and low capacity air transport will benefit from the
insight into the attitudes and perceptions opoeglents from a variety of
organisational roles. Operators will also benefit from the experiences of those who
haveimplementedlEM into their organisations.



METHODOLOGY

2.1

Data sources

The data contained in this report welezivedfrom two surveys: one coucted
immediately after training (postaining survey), and the other ab@&utonths after
thetraining (follow-up survey).

The posttraining survey was distributed to the course participants in a paper format
at the end of the GAPAN TEM training couise2007. The followup survey was
sent to all course participants either in a paper (mail) or electronic (email) format.

Both surveys were completed on a voluntary basis. Personal details were not
recorded on the surveys to ensure confidentiality anddioeporting. As no names
or organisations were recorded, a coding system was included in the surveys to
enable the two surveys to be linked by respondent.

Post-training survey

Part A of the postraining survey aimed to collect information about the
resmndent 6s attitudes and beliefs about
usefulness to their organisation, and the benefits and difficulties they expect to face
if their organisation was to implement TEM trainifidne questionsequireda
combinationof forcedchoice answers and opended answers. Part B contained
ratings of the safety of their flying category and common tiskbwere duplicated

from an earlier ATSB safety climate survey (ATSB, 2005). Along with two Part A
openiended questionsvhich asked participants to list the most common threats and
errors faced in their industry, the analysis of Part B questions will be reported in a
separate ATSB research report. Part C contained demographic information
guestions. The survey contained 27 gioes. Thesurveyquestions aracluded in
Appendix D.

Follow-up survey

Thefollow-up survey investigateghethertheresources and materials provided by
GAPAN were considered useful for teachi
organisations. It also examinecdkthxperiences of organisations that have

implemented TEM training, reasons why some organisations have not implemented
TEM, and why some organisations do not intend to implement TEM in the near

future.

The followup survey was divided into four sectiodl respondents were asked to
complete Section A. Respondents whose organisation implemented TEM training
were askedo complete Section B, while Sectionw@s applicable toespondents
whose organisation intended to implement TEM training in the futweetidh D

was completed by respondents whose organisatsmot intending to train staff

in TEM. Thesurveycan be seen iAppendix E.

t
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2.2

2.3

Population and sample

TheGuild dof Air Pilots and Air Navigatoradvertised the TEM course in their
newsletter and semtvitations to regional airlines, charter operations and flying
schools to attract participants to the free course. Course participants were self
selected.

A total of 212 participants, out of approximately 312 who attended the training,
responded to theosttraining survey, yielding a response rate of 68 per cent. A
detailed description of the respondents can be found in S&cfion

Of the 312 participants, 73 mpleted the followup survey. The response rate for

this survey was 23 per cent. Of the 73 respondents, only 45 had also completed the
posttraining survey. A detailed description of the respondents can be found in
Sectiod.1

Method of analysis

The majority of the analyses conducted in this paper are descriptive and, where
appropriate, inferential statistics using-shuare ) analyses were conducted to
test for statistically significant associations. The type 1 error rate wasletOat .
Where the test for association was statistically significant, an odds ratio ahalysis
was conducted, showing 90% confidence intefy#dsidentify the strength of
association between variables.

The total number of responses for each question in the survey is recorded as N. In
many cases, N may be less than the number of respondents who completed the
survey as not all respondents answereghy question. Some questions asked
respondents to provide more than one answer (multiple response questions),
therefore, the total number of responses may be greater than the total number of
respondents.

Coding

For multiple response questions, the da¢ae coded independently by two ATSB
researchers. Any discrepancies were discussed and resolved. These responses were
then analysed using the multiple response function in the statistical software
package SPSS.

The survey collected demographic informatioduding the flying category in
which the respondent spent most of their flying time. As some flying categories,
such as surveying and spotting, had too few respontepteduce meaningful
comparisons, the flying categories were coded into larger grainos, flying
categories were coded in the following ways:

An odds ratio presents the proportion of people with a variable of interest present to those where
the variable is absent.

Confidence intervals present a range where the true magnitadeeffiect lies. Wide confidence
intervals show greater variability in a sample, which can be a result of small samples.



A air transpori included low capacity regular public transport (RR¥ssenger
charter and other charter;

A aerial work- included emergency servicesgaculturg surveying or spotting
andother aerial work;

A flying training and
A privatebusiness.

Note that aerial wdx, flying training and privat&usiness flying categories are
collectively referred to in this report as general aviatGA).

Excluded data

The posttraining survey askedkespondents to indicate one flying category where
they spent most of their flying time in the past 12 months and to indicate the
primary role hey held in their organisatiomwenty-six respondents of 212 (12 per
cent) indicated they beloedto more tharone flying categorySimilarly, 28
respondents @per cent) indicated that theydeore than one primary role in
their organisationSince it was not possible to determine whether respondents who
selected only one flying category or primary role in thevay actually also
belonged to more than one flying category or held more than one primary role,
analyses involving these variables excluded responses from respondents who
indicated more than one category. The exception to this magapplied to thdour
respondents (out of the 26 respondents mentioned above) who indicated they
belonged to both regular public transport (low capacity) and charter passenger
categories. Since tbe categories form the air transport category, the four
respondents were nota@uded from the analyse$he deletions did not skew the
distribution of results.

Completion of both surveys

Forty fiverespondents completed both the ginaining and followup surveys.
While it wouldhave beewaluable to correlattheresponsefrom both surveys to
examine how the GAPAN TEM trainingay havenfluenced respondents in
general aviation and low capacity air transport operations, the sampleasittm
small to perform meaningful quantitative analyses.
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POST-TRAINING SURVEY: RESULTS AND
DISCUSSION

3.1

3.1.1

This section reports the results from the gosining survey, which had 212
respondents. Results from the follayw survey are found in ChaptérThe results
from the postraining survey are organised by demographic information, by their
attitudes and perceptions towattseat and error managemem&M) and safety,
and by their perceptions about implementing TEM.

Demographics

Flying categories

A detailed breakdown of respondents by the flying category in which the
respondent most frequently operated during the past 12 months can be found in
Tablel.

Table 1: Respondents by type of flying (Post-training survey)

Frequency Per cent

Flying training 90 49.5
Charter i passenger 34 18.7
Regular public transport 18 9.9

Private 11 6.0

Emergency or medical services 10 5.5

Aerial work i other 6 3.3

Surveying or spotting 6 3.3

Business 4 2.2

Charter i freight 3 1.6

Total number of respondents 182 100
Number of non-responses 30

As some flying categories, such as surveying or spottiag too few respondents

for meaningful comparisons, certain flying categories were grouped together for the
purpose of analys€3 able2). The methodimgy for thisprocess wadescribed in
Section2.3. Of thel82respondents whiecordedheir flying activity, 8 per cent

were fromthe privatébusiness flying cagory, while 12per centperformed aerial

work. All respondents from regular public transport (RBpgrated in low capacity
RPT. This grouptogethemwith charter passenger and other chartexde up 30 per

cent of all respondents
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3.1.2

Table 2: Respondents by combined flying categories (N=181)

Frequency Per cent Categories included

Flying training 90 49.5 Flying training
Air transport Regular public transport;
55 30.2 charter passenger;
other charter
Aerial work Emergency services;
22 12.1 agriculture;

surveying or spotting;
other aerial work

Private/business 15 8.2 Private and business

Total number of respondents 182 100

Crew operation

Out of the 209 respondeni®} per cent were from single pilot operati@msl 23
per cent were frormulti-crewoperations Table3).

Table 3: Respondents by crew operation (N=209)

Frequency Per cent

Single pilot 154 73.7
Multi-crew 48 23.0
Both single pilot and multi-crew 7 3.3
Total number of respondents 209 100
Number of non-responses 3

Table4 shows the breakdown of respondents in each operational category by the
type of crew operatioAs expected, the majority of respondents in general aviation
operated asingle pilot while multi-crewoperations werenore likely to be found

in (low capacity)air transport operations
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3.1.3

Table 4: Respondents by flying category and type of crew operation

(N=181)
Category of flying
Air Aerial  Flying Private/ ~ Total
transport work training business
Single pilot 29 17 80 10 136
Multi-crew 23 3 9 5 40
Half single, half multi- 2 2 1 0 5
crew
Total number of 54 22 90 15 181
respondents
Number of non- 31

responses

Primary organisational role

Flight instructors represented the greatest proportion of respondents, making up 29
per cent This was followed by chief pilots, pilots, check and training pilots and

chief flying instructorgTable5). Ten per cent of respondents indicated that they

held a role other than those listed. Many were manafggrexampletraining,
safety,andchief executive officerdt isnot surprising that the most common

spei fied 60t her o

r ol

focused on improving safety usifigM.

e was the role of

Table 5: Respondents by primary role (N=184)

Frequency Per cent

Instructor 53 28.8
Chief pilot 32 17.2
Pilot 29 15.8
Check and training 27 14.7
Chief flying instructor 22 12.0
Other 21 10.0
Total number of respondents 184 100
Number of non-responses 28

saf e

Table6depi cts the breakdown of respondentséb
in their organisation and by their category of flyilgstructors from the air
transport category were not represdritethe postraining survey. As chief flying
instructor is not a role used @erial work and private/ businegbey were not

represented in theslging categories
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3.1.4

Table 6: Respondents by primary role in the organisation and flying

category (N = 164)

Primary role Flying category
Air Aerial Flying Private/business  Total
transport work training
Instructor 0 1 46 3 50
Chief pilot 21 6 1 2 30
Check and training 10 7 6 1 24
Pilot 16 6 N/A 1 23
Chief flying instructor 2 0 19 0 21
Other 3 1 5 7 16
Total number of 52 21 77 14 164
respondents
Number of non-responses 48
Age

The minimum age of respondents was 20 years and the maximum was 80 years.
The average age of respondents was 47 years{3$B.6 median =46.5). Figure4
showsthose aged between 40 and 59 years formed about half of the respondents.

Figure 4: Respondents by age groups (N = 208)°

30

51
25 47

20 39 38

15 26

10

Per cent of respondents

20-29 30-39 40-49 50-59 60-69 70-80

Age groups (years,

Standard deviation (SO8 astatistical measurement of dispersion around an average or Fogan
observations with a normal distution, about 68 per cent of the observations fall within 1 SD
around the average, about 95 per cent of observations fall within 2 SD around the average, and
about 99.7 per cent of observations fall within 3 SD around the avéviageg & McCabe, 2006

Numbers on bars in all graphs indicate the number of respondents while the vertical axis refers to
the percentage of the sample.
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3.1.5

Licence and recent flying experience

Ninety-eight per cent of spondents held either an &@nsport pilot licence

(ATPL, 51 per cent) or a commercial pilot licence (CPL, 47 per cent) as their
highest piloticence Five pilots (2 pecent) had a private pilot licence (PPL). Two
respondents held a Recreation Aviation Australia-#RS) licence and two held a
Glider Federation Australia (GFA) licendeigure5). These two licences armt
issued by the Civil Aviation Safety Authority (CASAjut by the respective
organisations

Figure 5: Respondents by highest pilot licence (N = 203)
60

104

50 95

40

30

20

Per cent of respondents

10

PPL CPL ATPL RAAus GFA

Highest level of pilot licence qualificatior

The average timparicipants had held thelicencewas 16 yeargangng from6

months tdb4 yeardSD = 12.28, median = 15)he hours flowrin the last 12

months (at the time of the survey) ranged from 0 to 890 hours, with an average of
359 hourqSD = 204.37, median = 3h(Figure 6 shows that the majority of
respondents (66 per cent) had less than 450 hours flying time in the past 12 months
at the time of the survey.
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Figure 6: Respondents by recent flying experience (N=204)
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Total flying hours in the past 12 month:

No statistically significant differences were found in the average flying times
between respondents who had held a RFRL, or an ATPL as their highest level
of licence Table?).

Table 7: Hours flown in past 12 months by highest licence attained

Standard

Average Deviation Minimum Maximum
PPL 395.2 175.9 50 800
CPL 332.0 227.0 4 840
ATPL 397.7 160.6 100 720
3.2 Attitudes and perceptions towards TEM

3.2.1 Knowledge of TEM

Figure7 shows that the maijity of respondents had either litthe moderate
knowledge of TEM prior to attending the training couiSeven out of 210
respondents felt they had a great amount ofrgammwledge.
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3.2.2

Figure 7: Respondentsdprior knowledge of TEM (N = 210)
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When respondentsd prior knowledge of
(such as their flying category, their primary role in the organisatiertype ©

crew operationsetc), no statistically significant differences were found. That is,
their prior knowledge of TEM was independent of their demographics.

About half of the respondents in aerial work and in the private/ business flying
categoryindicatedthey had a moderate level of prior TEM knowledge. About 40
per cent of those in air transpgptivate/ business, arilying training categories
indicated theyhadlittle prior knowledge of TEM. Further details of respondénts
prior knowledge of TEM arehown in Appendix F, Table F.1

Improving safety and TEM

Eighty-severper cent of respondents either agreed or strongly agreed that TEM
wouldimprove safetyn their organisationwhile onlytwo respondents out of 209
disagreed. Tosetwo respondents werfeom the aerial work categorilo
respondents strongly disagreed with the statenkegti(e8).
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Figure 8: Respondentsbperceptions about organisation safety and TEM
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Organisation believes TEM will improve safet

Most respondents (84 per cent) felt that there were organisational problems or
issues that would be improved by introducing TEM. Furthermore, statistically
significant differences were found when quaming responses from different flying
categoriesd = 8.614, p = 0.035). This showed that, compared to respondents from
other flying categories, respondents from air transport were more likely to believe
that the introduction of TEM would improve orgaati®nal issues. Table Fin

Appendix F contains more details of the statistical comparisons.

3.2.3 Organisational support for TEM

Of the 207 respondents, 8r cent said theywould be responsible for
implementing TEM training. Alscabout40 per cenbf respmdentsfelt theywould
receive a great levelf support from their organisatiaghthey tried to implement
TEM (Figure9).

As with their prior knowledge of TEM, their perceived level of organisational
support was not influenced by their demograptietailed information on the
breakdown of prceived organisanal support for implementing TEM hifie

r e s p o rpdnany tolécanbe found in Table F.3, Appendix F.
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Figure 9: Perceived level of organisational support for implementing TEM

(N=207)

50
w40 79
c
3
c 60
S 30
o 46
S 20
[
3
o 19
5 10

3
0

No support Small support Moderate Great support Very great
support support

Perceived level of organisational support for implementing TE

Seventyeightper cent of respondentsu of 208, stated that their organisation has
a nominated staff member winasresponsible for safety training

3.24 Safety strategies

At the time of the survey, less than half of the organisations had introduced formal
safety strategies or programs in the da@smonthslt is important to note that
organisations may have working safety systems which were introduced earlier than
12 months ago.

The types of safety strategies introduced by organisations are repofizolesd.

Of the 85 respondents whose organisations had introduced formal safety strategies,
the majority of tlese involved the appointment of a safety manager, the
implementation of safety management systedhd$), or both. Theommonalityof
SMSimplementatiorcan perhaps be explained Givil Aviation Safety

Authorityp s ( CASA) strong encouragement for
with the planned introduction of Civil Aviation Safety Regulation ,248ich was

to make SMS mandatory for all air transport operations (RPT and passenger
charterj (CASA, 2002).

Threat and error management was one of the least common safety strategies
implementedn the 12 months prior to the trainifigss than 5 per cenf

responses) perhaps because the concept was still new to the general aviation and
low capacity air transpodectors of the industmyt the time of the survey. It is
expected that more operations will adopt TEM training closer to 1 July 2009 when
the requirement for TEM to be included in Australian flight crew licensing comes
into force.

At the time of publication, CASR 119 had not been implemented. However, as an interim
measure, CASA amended Civil Aviationdars 83.3 and 83.5 @February 200 require
regular public transport operators to have a safety management system bydl&abruary
2010.
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Table 8:

Examples of safety strategies introduced in the past 12 months

Safety strategies Number of Example
responses
SMS/safety manager | 38 6SMS i mpl emented and a
of ficerd
Training/awareness 25 6attendance at CASA salf
seminars
Added/revised SOP 13 6expansion of SOPsbd
Safety 12 6safety notices for al
communication 6regul ar st asdfetyasmet i ng
compul sory itembd
Reporting systems 12 6standardi sed and anon
of notifying accidents/ incidents for review by
committeed
Crew resource 10 6f or mal CRM trainingé
management
TEM 6 O6TEM seminar d
Changes to company | 6 6rearrangement of saf ef
resources
Fuel management 4 6i mpl ementing fuel pl a
Fatigue risk 4 6 ntroducing FRMS relev
management
systems
Other safety 8 6l mpl ementing éno bl am
strategies
Total responses 138

Thedistribution ofsafety strategiethat werantroduced by the different types of
flying categoriess shown inFigure10. The safety strategies FigurelOare
placed in order of most common to least common.
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3.3

3.3.1

Figure 10: Safety strategies implemented by flying categories (N = 74)
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Perceptions about implementing TEM

Expected benefits of implementing TEM

Respondents were askeddescribe any envisaged benefi#ficulties or
challenges if they tried to implement TEM in their organisation.

Table9 showssome predicted benefits of implementing TEM in their organisation.
It shows thatespondents believade majority of benefits were increases in safety
(32 per cent), followed bincreasein TEM knowledge which would encourage
proactive approaches to safety (18 per cent). A small number of responses stated
that TEM creates awareness that everyone makes éredie9 alsoprovides some
examples of benefits of implementing TEM given by the respondents.

Figurelldepictsthe breakdownofth ex pect ed benefits by
category. For respondents in the aerial work category, increases in piloting skills,
increases in safety awareness, and the awareness that people make mistakes were
not considered to be benefits of implemegfirEM. Two of those respondents also
indicted that the implementation of TEM adds little benefit. Respondents from all
flying categories indicated that increases in safety; providing TEM knowledge,
encouraging a proactive approach to safety; crew resauanagement (CRM)
behaviours; benefits to the company; the reduction in threat and error; and the
standardisation or formalisation of TEMere predicted benefits.

Figurel2depictst he breakdown of the expected
of crew operationNote that the benefits presented-igurel2 are notin rank

order, but instead presentiecthe same order dSgurellto allowfor easy
comparisons between the two figures. Bioglepilot andmulti-crewoperations,

the three most common expected besefiimplementing TEM, in order of most

to leastcommon response, were: increase in safety; knowledge in TEM may
encourage a proactive approach to safety; and CRM behaviours. Also, benefits to
the conpany were cited by respondents from single pilot operations as being one of
the top three ranking benefitSigure12). No respondents frommulti-crew
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operations expected that TEMbuld benefit users by making them aware that
everyone makes mistakes.

Table 9: Sample responses to benefits of implementing TEM
Benefit Number of | Sample responses
responses

Increases safety 95 6reducing incidents and 4

TEM knowledge/ 54 6a greater awareness of t

Proactive to safety threats and errorsbéb

CRM behaviours 28 6increased awareness of t
that contribute to effect

Benefits to company | 20 6i mprove operational ef f e

Reduce threats and 19 6tools to deal with thred

errors

Standardises or 17 6consistent approach to n

formalises TEM

Improves safety 15 6encourage a safety cultu

culture/ culture

change

Increases piloting 15 6better airmanshi p deoueg o

skills i nexperienced pil otsbd

Increases safety 12 6better awareness of saf ¢

awareness

Increases morale/ 5 6reduce egob

improves attitudes 6will address potential d
the jobd

Awareness that 4 6taking the negativity ou

people make

mistakes

Adds little benefits 3 6frankly | believe | have
since | started flying- putting a name to it serves little
purpose in my opinioné

Other benefits 7 O6better service to trainge
O6more thorough wunderstand
procedur esd

Total responses 294

- 922 -



Figure 11: Benefits of implementing TEM by flying category (N = 163)
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Figure 12: Benefits of implementing TEM by type of crew operation (N = 187)
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3.3.2

Perceived challenges implementing TEM

The difficulties or challenges expected by the 190 respon{Ealde10) were
more evenly spread compan&dh the benefits predictedarticipants expeetito
encounter difficulties associated waHack of timeandaresistance to chang€&he
table below samplesome of the difficulties or challengesimplementing TEM
expected by the respondents.

Table 10: Sample responses of difficulties or challenges of implementing

TEM
Difficulties/ Number of Sample responses
Challenges responses
Lack of time 43 6finding the time to
6time to set up the
Resistance to 38 6need to change the

change/ culture 6acceptanced

Coordinating training | 36 6o0r gani sandmstgff tagatherat the
and staff same time to present
Lack of money or 25 6commerci al pressur e
resources 6resource constraint
Usability or 24 6l believe we stildl
relevance issues where TEM can be effectively transferred to
the flight deck from
Training issues 23 6course devel opment
Management 15 6getting senior mana
principleso
Lack of belief in TEM | 13 6convincing crew the
Standardising 7 6including TEM in op
behaviour training manual 0
High staff turnover 4 6high turnover of pi
Other difficulties 13 6personal 6

6not yet a requireme

Total responses 241

Respondents in the private/ business flying categorpatiéghdicate that
establishing procedures to standardise behaviour or the high turnover in staff would
lead to difficulties or challenges in implementing TERg(re 13).

The expected difficulties iRigurel4 are presented in the same order as those in
Figure 13 for the purpose of easy comparison between the two figures. In relation to
single pilot operationg;igure14 showsthethreemost commoly anticipated

difficulties associated with implementing TEM. These were lack of time, resistance
to change, and difficulties in coordinating training, and arranging for staff to be
available to attend training. For operations that are mogili-crew, the responses
were more evenly distributed.
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Figure 13: Difficulties or challenges of implementing TEM by flight category

(N =136)
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Figure 14: Difficulties or challenges of implementing TEM by type of crew
operations (N = 153)
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FOLLOW-UP SURVEY - RESULTS AND

DISCUSSION

4.1

41.1

Chapter 4 explores the responses of the follpvsurvey that was sent to

participants
training. The followingi s

of

a

di scussi on

-théster a@ AnPeArNO  ‘BaBovithsdestter thai bno u t
of t he

useful ne:

current work environment, perceptions about using TEM, and feedback on GAPAN
training. It also explores characteristics of organisations which have implemented
TEM, intend to implement TEMand those who do not intend to implement TEM.

Demographics

There wer&’3 respondenteho completedhe follow-up survey45 of which had
completedhe posttraining surveyThe demographic information sought in this
follow-up surveywas limitedtotheep ondent 6 s
role in thér organisation. As some respondents did not answer every question in the
follow-up survey, not all questions would have a total number of respondents (N)

equalling 73. Therefore, the total numberegpondents changes for every

guestion.

Flying categories

Tablells hows

t he

respondent séb

flying

ma i

n-

categor.y

categori e

training survey, the most common flying category was flying training, followed by
charter operations and low capacity regyablic transport.

Table 11: Respondents by type of flying (Follow-up survey)

Frequency Per cent

Flying training 28 38.4
Charter - passenger 19 26
Regular public transport 9 12.3
Aerial work - other 5 6.8
Emergency or medical services 4 5.5
Private 3 4.1
Surveying or spotting 2 2.7
Charter - freight 2 2.7
Business 1 14
Agriculture 0 0
Total number of respondents 73 100
Number of non-responses 0
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4.1.2

4.2

Similar to the analyses for the pastining survey, these flying categories were

grouped for further analysefablel2listst he r espondenttiad f |l ying
wereused forsurveyanalysis Comparedvith the first(posttraining) survey, there

was alower proportion of respondenits flying training andmorein air transport

proportions by an order of abol® per cent.

Table 12: Responses to flying category

Frequency Per cent

Air transport 30 41.1
Flying training 28 38.4
Aerial work 11 15.1
Private/business 4 55

Total number of respondents 73

Representation by primary role in organisation

Table13 depicts the distribution of respondents by their primary role at the time of
the followrup survey. Note that 27 per cent of respondents stated that they ha
changed roles since attending @APAN TEM training.

Table 13: Respondents by primary role

Frequency Per cent

Instructor 16 21.9
Chief pilot 12 16.4
Chief flying instructor 11 15.1
Check and training 11 15.1
Pilot 10 13.7
Other 13 17.8
Total number of respondents 73 100
Number of non-responses 0

Follow-up attitudes towards TEM

The followup survey revealed that just over half of the respondents felt that TEM
was very useful in their current type of flying operation. Only ms@ondent, who
wasfrom flying training, felt that TEM was not useful at aFigurel5). Another
respondent, from air transport, felt that TEM was not very useful.
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Figure 15: Usefulness of TEM (N = 72)
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Do you now think TEM is useful’

Around 5 per cent of respondents felt that TEdseither easy or very easy to
use.A respondent from the aerial work category found TEM very difficult to use
and a respondent from flying trainingltfthat it was difficult to use. These
respondents made @per cenbf the total responden(sigurel16).

Figure 16: How easy or difficult is TEM to use? (N = 71)
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How easy or difficult was TEM to use

When asked if they now felt the use of TEM principles impdmsadety, a thirdf
respondents strongly agreed afmwbut 10 per cent were neut(Blgurel?). One
respondent, from the aerial work categatyongly disagreeflL.4 per cent).
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4.3

Figure 17: The use of TEM principles improves safety (N = 72)
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The use of TEM principles improves safe

The survey showthat thee is positive support for TEMiot onlydid the majority
of respondentmdicatethat TEM is useful, easy to ussnd will improve safetythe
majority (94 per centdf the 72 respondentdsoindicated theysal TEM

principles in their dayto-dayflying. Furthermorgall of the 71 respondentgho
answered the questi@aid they would recommend the use of TEM principles to
other pilots.

Feedback on GAPAN TEM training

On a scale ranging fr om jéshuader halftothea | |
respondents (44 per cent) indicated that the GAPAN TEM training was useful in
preparing them to teach TEM to others. Only one out of 73 resparidditated

the GAPAN training was not useful at dfligure18). This respondent was from the
flying training category. Another, from the aerial work categorgicated that the
training was not very useful
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Figure 18: Usefulness of the GAPAN TEM training (N = 73)

50 ~
32
40 -
23
30 -
16
20 -

Per cent of respondents

10 -

0 T T T T 1

Not at all Notvery Somewhat  Useful  Very useful
useful useful

Usefulness of the GAPAN TEM trainir

Just under half of theespondent§43 per cent) also indicated that the resources
provided at the training were useful for learning and teaching TEM. Just over a
third of respondentmdicatedthat the resarces were very usefufFigurel9). A
respondent from flying training felt that the resources provided were not useful for
future training.Although ore responderthoughtthat the GAPAN TEM training

was not at all useful, this respondamicated thathe resources providedere

useful

Figure 19: Usefulness of GAPAN TEM training resources (N =73)
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Usefulness of the GAPAN TEM training resourc

When asked about whatehthought was the most useful part of the GAPAN TEM
training, 31 per cent of respdentspointed tothe case studies, examples and
exercises used. Two respondents stated that an insight int@A@erequirements

for TEM training was the most useful paftthe course. Another two respondents
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felt that the most useful part was the message that everyone in the organisation is
responsible for TEM, not just the pilotSigure20).

The most common suggestion (20 per cesgardinghow to improve GAPAN

TEM training was to devote more time to teachifdittle over 15 per cent of
responsefdicatedthat the exercises, case studies and/or examples could be
improved. An equal proportion also stated that the course needed to include more
TEM content on general aviation and/or helicopter operatigigsife21).

However, one respondent commented that

...because of the diverse nature of the industry, GAPAN TEM training must
remain a generic course. It is up to individual organisations to tailor the
GAPAN TEM principles to fit their specific circumstances.

In addition, a small numbef respondent§3 out of 44) felt that the GAPAN TEM
workbook or materials provided could be improved, and two responses mentioned
that the course could be expandedttrer, norpilot crews.Table14 recordssome
responses to how the GAPAN TEM training could be improved.

Table 14: Sample responses of how the GAPAN TEM training course can be

improved

Improvements Sample responses

More time 6 #ttle more time in general, so we have more time to absorb
TEMO

Less theory/ terminology, 6it seemed to focus on worki

more implementation achieve knowledge, but gave little time to implementation of
acquired knowl edgebd
®er haps some reduction in thg

Examples, case studies, 6some role play scenari osbd

exercises

More general aviation and 6more specific information f

helicopter content GA and rotary wing ops®d

Evolve training course @ontinue to provide on-going training. Ideas and techniques
may change over timed

Workbook and materials 6better harmonise facilitato

CRM issues 6the TEM components mirrored
CRM course, we found it difficult to incorporate the TEM
components, without using the entire TEM course as it was
designed to flow from start to finish. The effect was a
di sjointed CRM courseb

Expand to other crews 6we need to expand TEM int ag
and engineering/ maintenancear enas 6
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Figure 20: The most useful part of the GAPAN TEM training course (N = 76)
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Figure 21: How the GAPAN TEM training can be improved (N = 44)
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4.4 Implementation of TEM training

The latter section of thi®llow-up survey aimed to gauge the status of TEM
training in organisation8 months after GAPAN TEM trainingourse About 60
per cent of respondents indicated that their organisatiotréiaed all or some of
their staff in TEM, while 36 per cemdicated theywere intending to train staff in
the futureFive per cent said that their organisatisasnot intending to train staff
in TEM (Figure22).

Figure22:0Or gani sati onds intentions ol=72mpl ementin
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60 - 42
50 -
40 - 26
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20 +
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O T T 1

Not intending to trainIntending to train staffAll or some flying staff
staff in TEM in TEM in the future  has been trained

Organisation's intentions of implementing TEM trainin

As the number of respondents who complétetih the posttrainingandthe follow
up surveywaslow (there were 45 respondents in tatélirther analyses to linthe
responses from tse surveysvere not conducted.

44.1 Organisations that have implemented TEM training

Out of the 42 organisations that implemented TEM training, one declined to

comment on their oiThg expdacteddifficutias 6rchallengeser i enc
of implementing TEM identified in theosttrainingsurveywere confirmed in the

follow-up survey asime and resource isssi¢-igure23). Cost to implement TEM

training was notonsideredh major obstacle.
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Figure 23: Challenges organisations faced when implementing TEM (N = 58)
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the respondents (59 per cent) indicated that they ditkaohTEM to staff
themselves, with some indicating that they outsourced the training-éitetger
cent(out of 39 respondentf@)dicatedthat they trained the staff themselves

Forty-six percent of therespondents indicated that thenganisation did not

develop their own resources and/or methods for TEM traiffiagle15 shows that

21 respondents (54epcent)said their organisatiodeveloped their own resources
and/or methods. However, despite having developed their own resources, GAPAN
resources were used to sorméeat. For example, 1@ut of the 2lrespondents
revealed that theibrganisationwhich developed their own training resourckad

used an equal share of GAPAN and their own resourcesostty used GAPAN
resources. Similarly, those that did not develop their own resources also used the
GAPAN resources to some extent.

Table 15: Extent to which GAPAN resources were used by organisations

Did not develop own Developed own Total

TEM resources TEM resources

No GAPAN resources used 2 3 5
Mostly own resources used 2 6 8
Equal share of GAPAN and own 3 6 9
resources

Mostly GAPAN resources used 6 6 12
Only GAPAN resources used 5 0 5
Total no. of respondents 18 21 39

Ten per cent of respondents thought that thkganisation found difficult to
introduce staff to TEM (one each from the air transport and flying training
categories and two from the aerial work categomyiile 60per centhought their
organisatiorfound the experienceasy(Figure24).
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Figure 24:
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Figure25 shows that altespondents whos®ganisatiorhadintroduced TEM
training found staffeceptiveness ranged from somewhat receptive to very
receptive. This would explain why resistance to ¢feawas not a challenge to
implementing TEM for most organisatigraespite this being the second most
predicted challenge in the pdsaining survey.

Figure 25: Level of staff receptiveness to TEM (N = 40)
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Figure26 shows that for the majority eéspondentshe most common way TEM
was implementedh their organisatiomvas to incorporate it as part of CRM
training, followedby incorporating it intanitial and/or recurrent training.
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4.4.2

Figure 26: Or gani s aiseiobTEN N = 67)
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Organisations intending to implement TEM and train staff

Twentysix out of the 72 respondentdho answered the followp surveyindicated
that their organisatiohad not yet implemented TEM training but wereending to

Half of the respondents indicated that thmiganisation intended to implement
TEM within 6-12 months from the time of tHellow-up survey, while 27 per cent
intended to take over 12 months. The rest were going to introduce TEM training
within 3-6 months.

The top reason why TEM Haet to be introduced was because of resources and
time (Figure27) as reflected in the predicted challenges of implementing TEM.
Cost was a factor for the delay for four respondents.

In addition, out of 25 respondents, 60 per cent of respondwraaled that they will
be the one training other staff or pilots in TERrty per cent indicated that they
will either be part of a training team werenot sure of the future arrangements,
while not oneaespondensaid they will notbe the one to traistaff in TEM

In relationto whether thse organisations were thinking about developing their own
TEM resources and/or methods, rEgpondentshose noto answer this question.
Of the10 respondents that answered this question, the responsesqwaliesplit.
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4.4.3

Figure 27: Reasons for not yet implementing TEM training (N = 61)
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Organisations with no intention to implement TEM or train staff

Four out of 72 respondents pointed out that their organisation had no intention to

train staff in TEM. Respondents were given a list of reasons for not implementing

TEM and were asked to indicate all that ablOnly one respondent indicated that

cost was a factorintheirr g a n i deaidion wont® implement TEM training.

Despi toef oOtliancekb being the greatest expect e
as indicatedn the posttraining surveythe same respondent (and the only one)

stated that time was a factor in not implementing TEM training.

Resistance to change and issues withuess were not factors that influenced

those organisationsd intentions. Rat her , or
implementing other safety systems, while another indicated that TEM training was

not appropriate or adequate for their company. Another felthbaBAPAN TEM

training and/or resources neetto be developed further before their organisation

would consider implementing TEM training. Another respondent stated that TEM

wasnot useful and because TEM training is n@iail Aviation Safety Authority

(CASA) requirement yet, their organisation was not intending to implement this

training. In addition, this respondent felt that their organisation was unsure of how

to implement TEM training, perhaps due to a limited knowledge in TEM.
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5

CONCLUSIONS

Threat ad error management (TEM) originated in line operations safety audits in
high capacity regular public transport (RPT). Sitigs time it has evolved in to a
nontechnical tool for pilots. Mosif thedevelopment and literature has
concentrated on TEM ithe high capacitgir transportLittle, if any, research has
been conducted into the acceptance or the implementation of TEM in low capacity
air transport operations and general aviatiomaddress this short fall, ti&uild of

Air Pilots and Air Navigatrs Training (GAPAN)embarked on a program to

developa training course in TEM principles for flight training professiomals

general aviation and low capacity air transport.

This report hasevealedhe perceptions of people in general aviation and low
capacity air transport operations who have receiliedsAPANtraining in TEM.
Overall, the responses to implementing TElb these operationsere positive. At

the end of training, respondents felt that their organisation would benefit from
implementing EM concepts into their operations. They also felt that their
organisation would provide them with the support to implement TEAfa in this
reportshows there wavery little knowledge of TEM and that certain challenges
were expected to bencountered immplementing TEM. Thse challenges include
issues relating to time and resources. Importantly, it shows that many people have
successfully applied TEM to their everyday operations.

The followup survey, conducted abd®itnonths after the training, fouriidat most
organisations had implemented TEM and incorporated it into their own training
programs. Respondents said that implementation was easy and that staff were
receptive, although the greatest challenges were time and resources. Organisations
that inend to implement TEM in the future or did not intend to do so at all also

cited time and resources as difficulties in implementing TEMSe responses
confirmedthe predicted challenges highlighted in the ficsining survey.
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APPENDICES

7.1

7.1.1

7.1.2

Appendix AT Sources and submissions

Sources of information

The primary sources of information used during this research were:
A the data collected from the pdsaining and followup surveys

A the Guild of Air Pilots and Air Navigators threat and error agment course
manual

A literature on treat and error management .

A Afull list of data sources is provided in the Methodology (Chapter 2) and
References (Chapter 6).

Submissions

A draft of this report was provided to the Civil Aviation Safety Authority &udld
of Air Pilots and AirNavigators.

Submissions were received fralre Civil Aviation Safety Authority and Guild of
Air Pilots and AirNavigators.
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7.2

Appendix B - GAPAN TEM training locations

City Seminar Date
Adelaide GA (Single pilot) 17 Septembe?007
Multi-crew 16 September 2007
Alice Springs GA (Single pilot) 7 September 2007
Multi-crew 8 September 2007
Brisbane GA (Single pilot) 30 August 2007
Multi-crew 29 August 2007
Cairns GA (Single pilot) 4 September 2007
Multi-crew 3 September 2007
Canberra GA (Single pilot) 24 August 2007
Multi-crew 25 August 2007
Darwin GA (Single pilot) 6 September 2007
Multi-crew 5 September 2007
Hobart GA (Single pilot) 14 September 2007
Multi-crew 15 September 2007
Melbourne GA (Single pilot) 13 September 2007
Multi-crew 12 September 2007
Perth GA (Single pilot) 24 September 2007
Multi-crew 25 September 2007
Sydney GA (Single pilot) 28 August 2007
Multi-crew 27 August 2007
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7.3

Appendix C - Guild of Air Pilots and Air Navigators

Contact details:

The Guild of Air Pilots and Air Navigators (Australian Region) Incorporated,
ABN 43 761 679 349

PO Box A2270

Sydney South

NSW 1235

Australia

Telephone: 02 9267 7538
Facsimile: 02 9264 4738

Email: admin@gapan.org.aar tem@gapan.org.au

Website:www.gapan.org.au
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7.4 Appendix D - Post-training survey questions
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