Airmanship in Australian Aviation

Christine Ellen Carrick, BSc (Hons) MSc

Thesis submitted for the degree of Doctor of Philosophy

(Aviation)

December 2015



Declaration

I hereby certify that the work embodied in this thesis is contains no
material which has been accepted for the award of any other degree or
diploma in any university or other tertiary institution and, to the best of my
knowledge and belief, contains no material previously published or written
by another person, except where due reference has been made in the text. |
give consent to the final version of my thesis being made available
worldwide when deposited in the University’s Digital Repository, subject to

the provisions of the Copyright Act 1968.

Christine Carrick



Acknowledgements

I owe many thanks to my supervisor Dr Kerry Chalmers for her
guidance, patience and tenacity. My thanks also go to the organisations
that allowed me access to their personnel and to the many friends and

acquaintances who participated in or promoted my research.

I am also very grateful to my children, Luke and Ruth, and my

mother, Sheila (1925-2015), for their support and encouragement.



Publication Notes

Excerpts and summaries from two chapters of this thesis have been presented

as conference papers, as shown below.

Carrick, K. (2009, June). Human factors as a component of airmanship. Paper
presented at the 8" Industrial and Organisational Psychology Conference,
Sydney, Australia.

Carrick, K. and Chalmers, K. (2010, April). Airmanship: Voices from an on-line
survey. Paper presented at the 9™ International Symposium of the Australian
Aviation Psychology Association, Sydney, Australia.

Carrick, K. and Chalmers, K. (2010, April). Development of airmanship. Paper
presented at the 9™ International Symposium of the Australian Aviation
Psychology Association, Sydney, Australia.

Carrick, K., Wahlberg, J., Wright, K. and Chalmers, K. (2014, August). Australian
aviators’ conception of airmanship. Paper presented at the Massey Academic
Forum of the 2014 PACDEFF, Auckland, New Zealand.






Table of Contents

Declaration i
Acknowledgements i

Publication Notes i

Table of Contents %
List of Tables vii
List of Figures IX
Abstract X
Chapter 1. Airmanship in Australian Aviation 1
Models of Airmanship 2
Training and Development of Airmanship in Australia 25
Current Research 29
Chapter 2. Airmanship: Definition and Development 33
Methodological considerations 34
Method 40
Results and Discussion 41
Conclusion 55
Chapter 3.  Airmanship Across Industry Sectors 59
Method 62
Results - Definition of Airmanship 67
Conclusion — Definition of Airmanship 91
Results - Training and Development of Airmanship 93
Conclusion — Training and Development of Airmanship 128
Chapter 4. Current Airmanship Training and Assessment 131
Method 132
Results — Analysis of Demographics 135
Results — Definition of Airmanship 137
Discussion - Definition of Airmanship 156
Results - Training and Assessment of Airmanship 162

Discussion: Training of Airmanship 185



Vi

Chapter 5. The Structure of Airmanship 193
Comparison with Previous Research 193
Model of Airmanship 195
Conclusion 200

Chapter 6. Airmanship Concept Domains 201
Methodological Considerations 201
Pilot Study 203
Method 203
Results 205
Discussion 207
Main Study 207
Method 208
Results 210
Discussion 218

Chapter 7. Airmanship Conclusions 221
Survey 1 222
Survey 2 224
Interviews with Current Instructors 229
Interviews: Training and Development of Airmanship 233
The Structure of Airmanship 237
Airmanship Concept Domain Testing 237
Definition of Airmanship 238
Training of Airmanship 240
Limitations of the Current Research 242
Future Research 242
Conclusion 243

References 247

Appendices 255



List of Tables

vii

Table Title Page

Table 2.1 Number of Respondents (of a Total of 40) who Mentioned Each Conceptin 42
Questions 1, 2 and Overall (Qs 1 to 11).

Table 2.2 Number of Respondents who Mentioned Each Concept in Questions 6, 9 47
and 10 (of N = 40).

Table 2.3 Number of Respondents who Mentioned Listed Scenarios or Phases of 49
Flight in Questions 7, 9 or 10

Table 2.4 Number of Respondents Answering Question 3 49

Table 2.5 Number of Respondents (of total N=40) who Mentioned the Listed Concepts 51
in Response to Question 4b

Table 2.6 Number of Respondents (of a total N=40) who Mentioned the Listed 53
Concepts in Response to Question 5

Table 2.7 Number of Respondents (of a total N=40) who Mentioned the Listed 54
Concepts in Response to Question 8

Table 3.1 Comparison of Word Count across Industry Sectors 65

Table 3.2 Comparison of Hours of Experience and Years of Experience across 66
Industry Sector

Table 3.3 Percentage of Respondents who Mentioned Listed Concepts from 69
Airmanship Models in Response to Combined Definition of Airmanship
Questions

Table 3.4 Percentage of Respondents who Mentioned Listed Additional Concepts in 70
Response to Combined Definition of Airmanship Questions

Table 3.5 Percentage of Respondents who Mentioned Listed Events or Phases of 71
Flight in Response to Combined Definition of Airmanship Questions, by
sector

Table 3.6 Percentage of Respondents who Mentioned Listed Concepts from 73
Airmanship Models in Response to Combined Definition of Airmanship
Questions

Table 3.7 Percentage of Respondents who Mentioned Listed Additional Concepts in 79
Response to Combined Definition of Airmanship Questions

Table 3.8 Percentage of Respondents who Mentioned Listed Events or Phases of 83
Flight in Response to Combined Definition of Airmanship Questions

Table 3.9 Number of Respondents in each Sector of Background and of Current 84
Operation who Responded to Question 14 and Question 15

Table 3.10 Airmanship Concepts Ordered by Frequency of Mention in the Definition 90
Questions, Rating in Question 14 and Ranking in Question 15

Table 3.11 Percentage of Civilian or Military Sectors Respondents by era of training 94
(before 1991 or 1991 and after) Who Responded to Question 3(a)

Table 3.12 Percentage of Civilian or Military Sector Respondents by era of training 95
(before 1991 or 1991 and after) who Mentioned the Listed Concepts From
Airmanship Models in Response to Question 3(b)

Table 3.13 Percentage of Civilian or Military Sector Respondents by Era of Training 99
(before 1991 or 1991 and after) who Mentioned the Listed Additional
Concepts in Response to Question 3(b)

Table 3.14 Percentage of Civilian or Military Sector Respondents by Era of Training 101
(before 1991 or 1991 and after) who Responded to Question 4

Table 3.15 Percentage of Civilian or Military Sector Respondents by Era of Training 102
(before 1991 or 1991 and after) who Mentioned Concepts From the
Airmanship Models in Response to Question 4

Table 3.16 Percentage of Civilian or Military Sector Respondents by Era of Training 104

(before 1991 or 1991 and after) who Mentioned the Listed Additional
Concepts in Response to Question 4



viii

Table Title Page

Table 3.17 Percentage of Respondents in Each Sector who Mentioned the Listed 108
Factors in Response to Question 5

Table 3.18 Percentage of Respondents in Each Sector who Mentioned the Listed 114
Factors in Response to Question 6

Table 3.19 Percentage of Respondents in Each Sector who Mentioned the Listed 118
Factors in Response to Question 9

Table 3.20 Percentage of Respondents in Each Sector who Mentioned the Listed 124
Factors in Response to Question 10

Table 4.1 Numbers of Instructors in Each Group, Experience in Aviation and Tertiary 135
Degree Status

Table 4.2 Percentage of Participants in Each Group, and of Total Participants, who 137
Commented on the Process of Definition

Table 4.3 Percentage of Participants in Each Group, and of Total Participants, who 138
Commented on the Process of Definition

Table 4.4 Percentage of Participants in Each Group who Spoke of Listed Conceptsin 140
Their Initial Definition of Airmanship

Table 4.5 Percentage of Participants in Each Group who Mentioned Specific 142
Definitions or Listed Concepts from the Airmanship Models During
Interview

Table 4.6 Percentage of Participants in Each Group who Mentioned Listed Additional 147
Concepts Relevant to the Definition of Airmanship

Table 4.7 Comparison of Means of Years of Experience by Mention of Common Sense 150

Table 4.8 Percentage of Participants in Each Group who Mentioned Listed Actions 154
and Considerations Relevant to the Definition of Airmanship

Table 4.9 Concepts Constituting Airmanship Ordered by Percentage of Participants 160
who Mentioned each, from the Interview Data and from the Online Survey

Table 4.10 Percentage of Participants who Commented on Aspects of the Training 163
Program

Table 4.11 Percentage of Participants in Each Group and Overall who Mentioned 171
Inclusion of Listed Airmanship Items in Initial Flight Training

Table 4.12 Percentage of Participants who Commented on Listed Aspects of the 177
Training Process

Table 6.1 Domains and representative concepts 204

Table 6.2 Mean relatedness between pairs of concepts in the pilot data grouped by 206
domain

Table 6.3 Mean relatedness for forward and reverse worded pairs and outcome of 212
Wilcoxen Signed Ranks (WSR) tests and Pearson correlation for each pair

Table 6.4 Mean relatedness between pairs of concepts grouped by domain 204



List of Figures

Figure Title Page
Figure 1.1 The Kern model of airmanship. An adaptation from 3
Redefining Airmanship T. Kern, 1996, McGraw-Hill p. 22
Figure 1.2 The Kern model of airmanship. An adaptation from a 4
diagram in Kern (2009a) CASA threat and error
management roadshow (wrap-up power-point presentation,
slide 11).
Figure 1.3 Schematic representation of the elements of airmanship in 9
the Ebbage and Spencer model. From "Airmanship training
for modern aircrew", by L Ebbage and P. D. Spencer, 2003
Figure 1.4 Threat and Error Management Model from “Error 15
management training: Defining best practice” by M.J.W.
Thomas (2005). ATSB
Figure 1.5 Mismatch emergency model from "Error management 16
training: Defining best practice” by M.J.W. Thomas (2005).
ATSB
Figure 3.1 The rank of mean ratings for the 26 concepts rated in 85
Question 14
Figure 3.2 The mean rankings for the 26 concepts ranked in Question 87
15
Figure 5.1 A revised airmanship model 196
Figure 6.1 Scree plot of stress values for one to seven dimension 216
solutions
Figure 6.2 MDS 2-dimensional plot 216
Figure 6.3 MDS 3-dimensional plot at 20 degrees of rotation 217
Figure 6.4 MDS 3-dimensional plot at 60 degrees of rotation 217
Figure 6.5 Revised model of airmanship 220



Abstract

The current project involved investigation into the understanding of airmanship among
Australian aviators and the way in which airmanship is trained in Australia. The starting
point was Kern’s model of airmanship (1996, 2009a), developed from research with aviators
in the USA. The current research revealed two insufficiencies in the Kern model. First that it
includes few of the non-technical skills that become important as an aviation career
progresses, and secondly it emphasises knowledge over application. The Ebbage and
Spencer (2003) model of airmanship, developed in the UK, includes non-technical skills
more overtly and some additional concepts not included in the Kern model. Both Kern and
Ebbage and Spencer recommend that training of airmanship should include three phases: 1)
instil the importance of airmanship; 2) overtly teach and model airmanship; and 3) assess

and provide feedback.

In the current project, an initial on-line survey reached mainly general aviation pilots.
The participants mentioned many of the concepts included in the existing models but also
some additional concepts. A second survey reached more participants and enabled
comparison of differences in views between military and civilian background aviators. It also
established the relative importance placed by the participants on the component concepts of
airmanship. A third study involved the interviewing of a cross-section of flight instructors
and trainers from civilian and military sectors, at ab-initio and advanced levels of training. It
appears that the training of airmanship generally meets the final two phases of the suggested
training process, but there seemed to be a lack of formal introduction to airmanship and no
use of a structure to facilitate development of airmanship. A model of airmanship was
developed and its structure tested empirically. A revised model is presented, which provides
a more balanced approach to the importance of the component concepts than earlier models
and also recognises the influence of context on the development and expression of
airmanship. The use of the revised model to expressly embed airmanship in training
programs may alleviate the paradox of the use of the term ‘airmanship’ both as a global
expression of safe and efficient flight and also to describe only the non-technical skills

component, in some training environments.



