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ABSTRACT

Organisations increasingly invest in resilience to better deal with future uncertainties and
change. An organisation’s training service is one of the critical ingredients of this effort.
However, its role in posturing organisational sustainment in a volatile operational environment
and organisational resilience-building effort is rarely considered in its own right and often
overlooked. This paper reports developing, verifying, and validating a new survey instrument
for assessing the resilience performance of the organisation’s training systems. The instrument
is based on six resilience attributes juxtaposing organisational ability and capacity to allow
management to compare its resilience expectations with the actual resilience and make trade-
off decisions. The efficacy of the training service policy is also considered to enable appropriate
attribution of the survey findings to the training policy issues or its poor implementation. The
survey incorporated a robust mixed-method, multi-attribute and multi- perspective approach
that has been applied extensively with 1,403 respondents from more than 20 military training
establishments over three years. This research provides organisational leadership with
a focused diagnostic instrument in their training aspects’ performance against resilience
metrics, where such training aspects are often a dynamic enabler for change and, thus, overall
organisational sustainability and evolutionary competitiveness.
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1. Introduction continue to achieve its required outputs and evolve to

Organisations are characterised by increasing complex- adapt to these challenges. Managing these challenges

ity and interdependencies in their constituent capabil-
ities and processes. They often encounter new
uncertainties, new emergent threats, technological
advances, dramatically increased availability of infor-
mation, and scarce resources. State-based and commer-
cial conflicts are becoming more public, scrutinised in
real time and less remote. The information domain and
the speed of information distribution, the power of
data, and the rise of artificial intelligence have become
our new reality (Alberts, Garstka, and Stein 2000).
Organisations must continuously review and adapt
their priorities and requirements, hoping their decisions
will secure an adequate response to perturbations to
posture for their sustainability and continuous improve-
ment. In this study, sustainability is conceptually located
between ‘survival’ and ‘successes’. It represents an opti-
mal positioning of the organisation to overcome volati-
lity and future uncertainty of its operational environment
for the ultimate purpose of organisational sustainment to

whilst anticipating and addressing capability gaps and
needs during uncertain and often adverse operational
environments is associated with resilience. Recently
Ayoko (2021) reminded us that:

... Resiliency and leadership may be able to buffer the
stress and uncertainty that are associated with orga-
nisational crisis, turbulence, and disruptions more
broadly. .. Future research should continue to tease
out the relationship between leadership and resiliency
and at multiple levels.

Organisational resilience is increasingly becoming
a desired proposition in many organisations.
However, it is often considered as an afterthought in
organisational design and operations. Alderson et al.
(2014) add that much of the organisational resilience
literature is qualitative in nature and does not report
how a real system’s resilience can be improved (e.g.
Haimes, Crowther and Horowitz (2008), Madni and
Jackson (2009), and Park et al. (2013)). This research
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Figure 1. Examples of training System’s responses to perturbations.

also considers organisational systems as those deliver-
ing an operational capability (Faulconbridge and Ryan
2015). The authors list its constituent elements as
follows:

the major hardware and software products, the orga-
nisation within which it will be fielded, the personnel
that will interact with it, the collective training sys-
tems required, as well as facilities, data, support, and
the operating procedures and organisational policies.

Boudreau (2004) states that the human capacity of the
organisational personnel is significantly affected by
human resource management systems, including
rewards, training, staffing, and labour relations.
However, the training service’s role in posturing orga-
nisational resilience to achieve organisational sustain-
ment and competitive advantage in volatile
operational environments is often overlooked or not
considered in its own right. An organisation’s training
capabilities are often either a risk to resilient change or
an important factor in implementing resilient change.
Organisational stakeholders need to ensure their
training service is resilient and postured to achieve
organisational sustainment while continuously
improving to maintain competitive evolution.
Improving the resilience of an organisation’s training
system requires a focused diagnostic instrument in
their dynamic training aspects that could be captured
at different levels of the organisational structural hier-
archy from either its training elements; training sys-
tem and/or the whole organisation. There is a nested
relationship with the resilience at different organisa-
tional levels that such instrument could help to iden-

tify and resolve. It would be ideal for training

stakeholders if such instrument was also universal
and could be readily validated across diverse organisa-

workforce employability and training pipelines to
examine their resilience to fluctuations. The new resi-
lience survey instrument also deals with the training
organisation’s resilience potential but is indirectly
assessed as perceived by the organisational milieu
inhabitants. Its design is learner-focused, multi-
attribute and multi-perspective, grounded in the
authors’ earlier efforts of organisational resilience con-
ceptualisation, resilience framework and resilience
architecture. The survey is also designed as
a cybernetic instrument comprised of ‘goal setting,
measuring achievement, comparing achievement to
goals and feeding back the information about the best
practices and unwanted variances resulting in recom-
mendations to retain, control or modify the system
under consideration’ (Han, Marais, and DeLaurentis
2012). The survey instrument is inherently pathologi-
cal, seeking to recognise pathologies in an organisa-
tion’s ‘design, execution, or development for a complex
system’ (Keating and Katina 2019). The survey ques-
tions are based on the common training system
responses to perturbations such as those in Figure 1.

Common system responses are used to form resili-
ence question sets. Resilience questions are supported
by quantitative questions about the efficacy of the extant
training system design and qualitative free-form ques-
tions to further analyse the system’s performance.

The instrument was implemented across more than
20 military training establishments at various levels of
aggregation in and outside Australia. Although the
instrument and its applications are all in a military
organisational training context, they can be contextua-
lised and implemented in any significant organisa-
tional training system facing resilience challenges.
The comprehensive methodology developed includes

tions. The paper reports developing and validating tailorable strategies for survey design; conduct; train-

such a resilience survey instrument that places train-

ing, data analysis, reporting and management. The

ing system resilience at the heart of its organisational ~ survey instrument received rigorous verification and
design and performance management. It follows the ~ validation of its design at every project phase. This

work by Jnitova et al. (2021) reported earlier in this

paper also presents indicative results from data analy-

journal that proposed a new transformational  sis from one of the survey applications and outlines
approach to measuring organisational resilience  the research contributions to the resilience body of

potential to respond to future adversities and uncer-

knowledge, its benefits, limitations and constraints

tainties. It was achieved by modelling and simulating  for future implementations.



2. Literature review

The measurement instrument
reported in this paper was developed based on an
extensive literature review across system engineer-
ing, complex system management and organisa-
tional governance methodologies. Four areas are
briefly covered from the literature, starting with
resilience definitions and attributes, resilience
mechanisms, resilience measurement, and resilience
surveys in organisations.

new resilience

2.1. Resilience definitions and attributes

Resilience emerges as a desirable system characteristic
demanded at all organisational levels due to future
uncertainties and the never-ending need to change
and adapt quickly to adversity while retaining
a required performance and functionality level. The
resilience concept is genuinely multidisciplinary, with
examples of resilience definitions available in the dis-
ciplines of ecology, psychology, engineering, organisa-
tional or enterprise supply chain management,
economics, systems engineering, computer science,
material science, disaster management; organisational
theory, risk management, sociology, and Defence, for
example, in Uday and Marais (2015); Erol et al. (2010);

Table 1. Examples of resilience definition increments.
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Park et al. (2013); Laprie (2008); INCOSE Resilient
Systems Working Group (2021), etc.

Resilience is often represented as a complex func-
tion of multiple attributes. Erol et al. (2009) state that
extended enterprise resilience and flexibility is
a function of agility, efficiency, and adaptability.
Their 2010 paper formulates resilience as a function
of vulnerability, flexibility, adaptability and agility
(Erol, Henry, and Sauser 2010). Ponomarov and
Holcomb (2009) select readiness and preparedness,
response and adaption, and recovery or adjustment
as resilience attributes.

Tierney and Bruneau (2007) propose their ‘R4’
model of resilience consisting of robustness, redun-
dancy, rapidity and resourcefulness, while Ma, Xiao,
and Yin (2018) argue that the attributes such as
robustness, redundancy and recovery are concepts
overlapping with, but not resilience, per se.

Jnitova et al. (2020) consider resilience in an organi-
sational context. Their extensive analysis of the existing
resilience definitions in its multidisciplinary academic
publications enabled their grouping into increments.
These increments in a way demonstrated the evolution
of the resilience concept that started from the organisa-
tional response to adverse events, gradually adding
organisational preparation, anticipation, and ultimately
evolution as exemplified in Table 1.

Increment 1: Deal with changes as they occur while retaining original system’s design

Holling (1973)
populations or state variables'
Uday and Marais (2015)
INCOSE Resilient Systems
Working Group Rodriguez-
Sanchez et al. (2021)

‘ability to absorb change and disturbance to maintain the same relationships between

‘ability to combine survivability and recoverability, to bounce back'
‘the ability to [continue to] provide required capability when facing adversity’

Increment 2: Prepare and deal with the changes while retaining original system'’s design

Walker et al. (2004)

Laprie (2008)

Ayyub (2014)
disruptions’

‘ability to absorb disturbances and reorganise while changing’
‘persistence of dependability when facing changes’
‘ability to prepare and adapt to changing conditions in order to recover rapidly from

Increment 3: Anticipate, prepare, and deal with the changes while retaining original system design

Hollnagel et al. (2006)

‘ability to create foresight, recognize, and anticipate in order to defend against the

changing shape of risk before adverse consequences’

Tran et al. (2017)

‘ability to apply classical reliability methods, such as redundancy at the component

level and use of preventative maintenance at the system level

Increment 4: Anticipate, prepare, deal, and learn from the changes (might alter original system design as part of lessons learnt)

Lengnick-Hall et al. (2011)

Menéndez Blanco and Montes
Menéndez Blanco and Montes
Botella (2016)

‘ability to effectively absorb, develop situation specific responses to, and ultimately
engage in transformative activities’

‘ability to take both proactive and reactive measures including knowledge, learning,
and innovation to balance efficiency and adaptability’

Increment 5: Anticipate, prepare, deal, and learn to live with uncertain changes (continuous system adaptation to new conditions)

Berkes (2007)

‘ability to learn to live with change and uncertainty; to nurture various types of ecological, social, and political

diversity for increasing options and reducing risks; to increase the range of knowledge for learning and problem
solving; and to create opportunities for self-organization, including cross-scale linkages and problem-

solving networks’

Increment 6: Resilience is an emergent property of a continuously evolving system

Erol et al. (2010)
event’
Park et al. (2013)

‘interaction of the characteristics and capacities of a system, which will eventually evolve in the case of a disruptive

‘the outcome of a recursive process that includes: sensing, anticipation, learning, adaptation where resilience is the

emergent property of a system undergoing adaptive process—that is, not as something a system has, but

a characteristic of the way it
behaves’
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The organisational evolution for resilience relies
upon the organisational ability and capacity to learn
from change. The evolution enables the organisational
transition to its modified state to adapt to the changed
or a new operational environment, in order to con-
tinue to perform its required functions and deliver its
required outputs. In this context, organisational resi-
lience was presented as an emergent property of
a continuously evolving system triggered by changes
in the environment that are only partially predictable.

Some authors go beyond definitions and propose
resilience frameworks to support their systemic
approaches to achieving resilience. For example,
Andersson et al. (2021) highlight a lack of consensus
in resilience considerations and propose a conceptual
resilience framework to ‘support systematic design,
generation, and validation of resilient, software- inten-
sive, socio-technical systems with assurances’. The main
pillars of their framework are

(1) the fundamental change types that affect system
resilience; (2) the different facets of resilience based on
a dynamic characterisation of resilience; (3) the map-
ping of each of these facets to design strategies; and (4)
metrics that can be used to assess its achievement. In
addition, they propose a set of four system descrip-
tions that contribute to the notion of system resilience:
robustness, graceful degradability, recoverability and
flexibility. The INCOSE Resilient Systems Working
Group also pursue a holistic approach to the system’s
resilience that covers the concept’s definition, means
[or mechanisms] of resilience, description of adversity,
three-level taxonomy for resilience and strategies for
achieving resilience.

In their extensive resilience literature review,
Jnitova et al. (2020) propose a comprehensive resili-
ence framework also used in the research reported in
this paper and discussed further in the section 3:
Research Methodology.

2.2. Resilience mechanisms

Yilmaz Borek¢i et al. (2021) argue that organisa-
tional resilience is ‘a linchpin against the possibility
of breakdowns within and between organisations’
that may occur in organisational operations or rela-
tions with the various stakeholders within and out-
side the organisation under consideration. They use
multiple-design case studies methodology based on
interviews, observations and analysis of organisa-
tional document sets in multiple organisations
operating in Istanbul, Turkey, to support their
organisational resilience categorisation into opera-
tional and relational resilience. They define opera-
tional resilience as ‘the survival and sustainability of
an organisation’s operations including task comple-
tion, work performance, and product delivery in case
of operational disruption. In contrast, relational

resilience is defined as ‘survival and sustainability
of internal and external organisational relationships
against adversity’. The authors also developed
a conceptual model depicting the combined effort
of organisational and relational resilience in achiev-
ing overall organisational resilience.

Duchek (2020) develops a resilience framework
combining the concepts of ‘resilience capabilities’
and ‘stages’ to represent resilience as a process
before, during and after the event triggering resi-
lience response. Pritchard and Gunderson (2002)
and Dalziell and McManus (2004) similarly distin-
guish ‘ecological’ and ‘engineering resilience, the
former focusing on the magnitude of
a disturbance the system can withstand before it
is modified and the latter on the speed of return to
equilibrium. This research follows a transitional
‘state machine’ resilience model that features pro-
minently in the reviewed literature, such as in
Bhamra et al. (2011); Buchanan et al. (2020);
Burnard and Bhamra (2011); Carpenter et al.
(2001); Holling et al. (1995); Limnios et al. (2014);
Mafabi et al. (2012); Park et al. (2013); Sawalha
(2015); Tran et al. (2017), Jackson et al. (2015).
For example, Henry and Ramirez-Marquez (2010)
develop a conceptual model of ‘resilience mechan-
isms’ of a system that consists of transitions
between five states of resilience in response to
adversity. The resilience aspect of organisational
performance management is also considered by
complex systems management (Gorod, Hallo, and
Ireland 2019) and governance (Keating and Katina
2019), including pathological diagnosis using estab-
lished metafunctions.

Jnitova et al. (2021) argued that to continue
achieving their desired effect; organisations must be
capable of their resilience response to adversity in
a spectrum of agile environments, performed by
resilience mechanisms. The authors defined resili-
ence mechanisms as ‘performers that enable resource-
(s) to continue to perform capability realisation
activity after experiencing an unplanned disturbance’.
Hefner (2020) grouped resilience mechanisms into
the following four types: (1) avoidance: resisting
disturbance conditions by retaining the equilibrium
state in which the resource can fully realise the
capability; (2) withstanding: resisting disturbance
conditions by retaining the equilibrium state in
which the resource can fully realise the capability;
(3) recovery: returning to the resource’s original
desired state after a partial or complete loss of cap-
ability in which a capability realisation continues;
and (4) evolution: assuming a new desired state
after a partial or complete loss of capability in
which a capability realisation continues, because
the original desired state is no longer able to support
the required capability realisation levels.



2.3. Resilience measurement approaches

Organisational performance is traditionally measured
under defined conditions using Key Performance
Indicators (KPIs) to determine how well they achieve
their critical requirements under the specified condi-
tions (Jnitova et al. 2022). The KPIs are then subjected
to risk assessment to determine if the performance
stays within the acceptable performance margins,
beyond which the risk needs to be managed. An orga-
nisation’s ability to continue to perform its required
functions outside the specified conditions in the con-
text of adversity and uncertainty falls outside the
organisational performance and risk management
practices described above and manifests as resilience.
Organisational resilience is risk dependent, and as
risks constantly change, so should our organisational
resilience assumptions Ferris, (2019)). The authors
also state that organisations that pursue resilience
need a continuity plan to be created, tested, and mon-
itored for currency, integrity, reliability, and comple-
teness to derive meaningful assumptions about their
systems’ operational capability to continue. Resilience
aspects of organisational performance management
are considered by complex systems management
(Gorod, Hallo, and Ireland 2019) and governance.
(Keating et al. Keating and Katina 2019).

A growing pool of academic literature is devoted to
developing and applying resilience measurement meth-
odologies. For example, Ferris (2019) states that resili-
ence measures should be helpful to guide management
choices during the system life cycle. Methodologies for
the systematic design and validation of resilience for
capability systems are thus essential and require con-
tributions from different fields. (Andersson et al. 2021).

An example of earlier work on measuring resilience
and its associated metrics can be found in the Adaptive
Cycle Model by C. S. Holling et al. (1995), continued
by Carpenter et al. (2001) and Cumming et al. (2005).
Andersson et al. (2021) proposes measuring failure
prevention, cumulative degradation amount and
severity, and recoverability to support system resili-
ence strategies. Ferris (2019) tailors variations of the
system’s Generic State-Machine Model by Jackson
et al. (2015) to a specific context of the system to
measure resilience by enumerating events that could
cause state transitions, and then selects the number of
the system’s functional capability levels, followed by
determining the number of system states. This
research also uses the Jackson et al. (2015) Generic
State-Machine Model and incorporates it into its
training systems’ resilience considerations.

2.4. Resilience surveys

One of the biggest challenges in organisational resili-
ence performance measurement lays in the resilience
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‘potential’ nature because its actual response is mani-
fested during adverse events that are uncertain and
only partially predictable (Hollnagel, Woods, and
Leveson 2006). Brtis and Jackson (2020) identify mul-
tiple sources and types of adversity; for example, from
environmental sources, due to typical failure, as well as
from opponents, friendlies, and neutral parties. The
authors continue that adversities may be expected or
unexpected and may include ‘unknown unknowns.’
Ferris (2019) stated that the measurement method
for resilience should incorporate the effect of uncer-
tainty on the system when only the potential for resi-
lience response could be considered.

One of the approaches to dealing with this chal-
lenge is to indirectly determine the system’s resilience
performance potential using a survey instrument. The
survey instruments facilitate collecting opinions from
its milieu inhabitants formed from their direct inter-
action with a surveyed system and its environment,
which are later analysed and reported as required. Our
academic literature review has not identified any
examples of such surveys focused on organisational
training resilience. However, we identified two recent
examples of organisational resilience surveys during
our literature review that influenced the design of the
reported survey instrument. These are briefly
described below.

In the first example, Rodriguez-Sanchez et al.
(2021) developed their survey to test their hypothesis
that ‘corporate social responsibility for employees can
enhance organisational resilience’ and ‘how resilience
results in organisational learning capability and firm
performance’, where resilience is defined from the
perspective of the workforce, as ‘the capacity employ-
ees have, which is promoted and supported by the
organisation’. Their survey design is based on 19
items, five focusing on resilience and the remaining
14 on organisational learning capability. Resilience
questions are based on scale questions that focus on
employee response to adversity. Questions are
grouped into five workplace behaviour categories or
scales: experimentation, risk-taking, interaction with
the external environment, dialogue, and participa-
tion. The results were statistically analysed using
various methods, including Cronbach’s alpha relia-
bility test for internal consistency. The authors
believe that they proved their initial hypothesis, stat-
ing that the analysis showed how corporate social
responsibility for employees positively impacts orga-
nisational resilience, which positively affects organi-
sational learning capability.

The second example outlines the work by Morales
et al. (2019), who researched their predictor model
between the organisational strategy and outcomes
using survey methodology. The authors identified
33 variables ‘that may explain the development of
[organisational] resilience’ in an extensive academic
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literature review on organisational development,
behaviour and complex adaptation. The variables
are organised into seven groups (attributes) on two
levels: four groups on the organisational level and
three on the individual level. Gradually, the authors
build a complex relationship model between the
seven attributes and their sub-attributes loosely
based on the strategy-outcome predictor model by
Zahra (1996). The model is then used to develop
a questionnaire to determine the relative importance
of attributes in several industrial sectors to facilitate
future organisational performance prediction.
A Likert-type scale with six categories is used from
‘totally disagree’ to ‘totally agree’. The results were
validated using Cronbach’s alpha coefficient, and the
sample size was validated using the criteria recom-
mended by Burnard and Bhamra (2011).

Overall, the review of the literature suggested that:

e resilience performance management is chal-
lenged by the uncertainty of future adverse events
and their organisational impacts that are only
partially predictable,

there are many types of organisations and many
constituent elements of organisations on which
resilience depends, but resilience attributes,
mechanisms and measures are organisation’s
type-agnostic and can be contextualised to any
type as required,

survey work to measure organisational resilience
with such scientific rigour as demonstrated in
this paper is relatively rare, and

no research has been done to survey the resilience
of an organisation’s training systems.

As such, applied research in organisational resilience,
analogous to applied studies in efficiency and effec-
tiveness of previous decades, would be very beneficial,
especially for the training system. A new resilience
instrument reported in this paper was developed to
support the applied research. It is backed by an

original multi-attribute resilience framework
grounded in resilience conceptualisation as reported
in the relevant academic literature. The new resilience
framework and its survey instrument need to be
evolved and utilitarian to the interdependent resili-
ence attributes manifest across organisations, espe-
cially juxtaposed and balanced across an
organisation’s ability and capacity.

3. Methodology

The paper reports a survey instrument and its new
resilience metrics grounded in the research original
resilience framework and developed in the context of
training organisations.

3.1. Resilience framework

Resilience is often discussed in various disciplines, but
the plethora of the concept interpretations present
a challenge for defining a meaningful set of resilience
measures for a given system. There is little consensus
regarding what resilience is, what it means for organi-
sations, and how greater resilience can be achieved in
the face of increasing threats. Although it was not
intended to provide an in-depth review of such diverse
literature, more than 90 papers were selected from
multidisciplinary resilience to form a holistic view of
resilience to support this research (Handley and Tolk
2020). The papers for this review were selected using
combinations of the following keywords: military
training, workforce planning, system, resilience, mea-
suring resilience, future proofing, resilience engineer-
ing, measuring resilience, enterpriser, architecture,
and others. Despite the differences in terminology
and lack of agreement between the academics on resi-
lience attributes, six attributes were identified that
featured most prominently in the reviewed publica-
tions. These attributes formed the basis of the resili-
ence framework depicted in Figure 2, representing
resilience as a complex function. The higher

RESILIENCE <::IVUL.\I'ERABILITY LEVEL
=

a complex function of six resilience attributes:
L]
AGILITY ‘ ADAPTIVE CAPACITY "
L]
ADAPTABILITY RESTORATIVE CAPACITY
& REDUNDANCY .
‘ EFFICIENCY ‘ ’ ROBUSTNESS

Resilience Attributes [System’s Abilities and
Capacities]:

Agility: to respond to changes and adversity easily,
rapidly, and timely
Adaptability: to re-establish fit in adversity
Efficiency: achieve desired outcomes with minimum
effort and resource consumption.
Adaptive capacity: to learn and evolve to re-establish fit
in new situations and environments as they arise
Restorative capacity: to get back from damage or
functional loss; and Redundancy: an extra capacity or
resources kept in reserve to be used in adversity to
prevent failure or support the functions of failed
components
Robustness: to withstand stresses and demands from
adversity without suffering any damage

Figure 2. Capability systems’ resilience framework (Jnitova et al

.2022).



a system’s resilience, the lower its vulnerability to
perturbations such as threats or changes in the sys-
tem’s environment.

Each attribute in the framework displays two dis-
tinctive characteristics: ability and capacity. Ability
denotes actual as opposed to a potential skill that can
be native or acquired, ‘natural aptitude or acquired
proficiency’. In contrast, capacity denotes the potential
to develop a skill and denotes the maximum amount
or number that the system can contain or accommo-
date by the system (Mish 2003). When applying the
framework, both characteristics of ability and capacity
are considered for all six attributes. Resilience attri-
bute relationships, however, are not straightforward -
targeting an improved attribute performance in any
system could have an unpredictable effect on its over-
all resilience. Therefore, designing resilience capability
systems must account for these interdependencies
unique to each capability system.

The proposed framework aligns with some
founding organisational resilience research, such
as Kantur and Iseri-Say (2015), who developed
a scale for measuring organisational resilience.
The approach is founded in the authors’ earlier
work that pioneered academic research into under-
standing these complex relationships (Kantur and
Iseri-Say 2012). Their novel integrative framework
for organisational resilience, shown in Figure 3 and
the research they have spawned, was an inspiration
for and a clear link to the resilience framework in
Figure 2.

PERCEPTUAL STANCE
- Sense of reality and wisdom
- Positive perceptions
- Unified commitment

CONTEXTUAL
INTEGRITY
- Employee involvement
- Compatible interaction
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3.2. Survey design considerations

Many of the influences of the resilience framework in
Figure 2 are rooted in cybernetics (Han, Marais, and
DeLaurentis 2012) and complex systems governance
(Keating and Katina 2019) where:

‘governance is concerned with the design for “regula-
tory capacity” to provide appropriate controls capable
of maintaining system balance’ and therefore, ‘govern-
ance acts in the cybernetic sense of “steering” a system
by invoking sufficient controls (regulatory capacity)
to permit continued viability’

The link between a complex system or organisation’s
resilience and evolvability is ‘organismic’. Therefore, the
proposed resilience framework is also inherently patho-
logical and meets the Keating and Katina (2019) criteria
to qualify as a governance pathology, which is explained
by the authors as follows:

Understanding of system performance involves dis-
covery of conditions that might act to limit that per-
formance. ... These aberrant conditions have been
labelled as pathologies, defined as ‘a circumstance,
condition, factor, or pattern that acts to limit system
performance, or lessen system viability <existence>,
such that the likelihood of a system achieving perfor-
mance expectations is reduced.

The survey needs to be balanced across the six attri-
butes selected from the literature (Figure 2) and then
take input from diverse training populations like
training specialists, instructors, capability managers,
trainees, and workplace supervisors. The survey aims

- Supportive environment

STRATEGIC

CAPACITY
- Resource availability
- Employee capability
- Focused strategy

ORGANIZATIONAL ORGANIZATIONAL
RESILIENCE EVOLVABILITY
- Robustness - Recovery
- Redundancy - Adaptation/Continuity
- Resourcefulness - Renewal
- Rapidity

STRATEGIC
ACTING
- Creativity
- Flexibility
- Proactiveness

Figure 3. Integrative resilience framework by Kantur and iseri-Say (2012, 765).
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to appraise capability managers of differences between
the resilience attributes perceived by the training inha-
bitants and the expectations of executives so that they
can make trade-off decisions about the extent and type
of the organisation’s resilience posture. Moreover, if
done correctly, the process should serve both regular
checking of training governance and more consider-
able organisational training reform. Other challenges
that this paper attempts to overcome lay in the general
limitations commonly associated with the survey
methodology. The surveys are often used when objec-
tive data is unavailable, and pose questions that seek
subjective opinions from the targeted survey respon-
dents. The survey instruments usually designed as
quantitative or qualitative and as such do not take
a full advantage from combining these approaches.
In cases where mixed survey methodology is used
(combination of qualitative and quantitative ques-
tions), their balancing and co-validation of the survey
results from the qualitative and quantitative data ana-
lysis, followed by benefit realisation from the improve-
ments recommended from such analysis, is not
commonly reported or lacks detail. When developing
such a survey instrument, the authors also considered
requirements for relatively large and diverse training
populations, prepared to undergo workshops to build
and refine questions, a pilot survey of broad candidate
questions, and then surveying with the refined instru-
ment. The development also accounted for a degree of
mixed-method verification and validation. The paper
reports in its Section 5: Discussion, the research sig-
nificance, benefits and limitations it faced when trying
to achieve its ambitious goals of developing and suc-
cessfully implementing new resilience measures in
Defence training organisations.

3.3. Survey development

The relevant Defence and Academic Ethics Boards
approved a proposal for training organisation’s resi-
lience survey (TORS) design and conduct. The TORS
used the Defence- approved Survey Manager Platform
accessible in both Defence-protected and private
environments, with only anonymous responses col-
lected. The TORS design was extensively developed,
verified, and validated in four main applications con-
ducted in different military training system contexts,
harvesting more than 1,400 survey responses for var-
ious purposes. Although all applications were com-
pleted in military training establishments, these were
very diverse in their training, from basic induction
through initial trade training and professional
advancement courses. The reported training included
technical, medical, chaplaincy, logistics (supply), lea-
dership and many others. This diversity should mean
that, despite the Defence context, the metrics and

survey could be readily adapted in many civilian orga-
nisations with structured in-house training.

The first two applications, titled ‘Pilof’ and
‘Verification’, were conducted in the same central
training establishment with eight diverse lodger units
participating. They aimed to improve the organisa-
tional monitoring and governance of their training
systems under consideration.

The ‘Pilot’ study involved 107 questions, initially
conceptualised by the first author and refined with the
co-authors in a series of survey design online sessions.
Following the ‘Pilot’ study, the questions were re-
balanced to an equal number of nine questions per
attribute and reduced to 54 based on validation work-
shops with the key stakeholders and statistical tests, as
further detailed in Section 4.1.

The integrity of the survey design was preserved
during the subsequent applications with a similar
three to five workshops to ensure resilience ques-
tions were accurate and appropriate for the purpose
and that the questions on the extant training sys-
tem policy efficacy were right for each context. The
validation workshops were commonly online and
of one hour each, comprising three to five
participants.

Once the 54 questions instrument was verified in a
second major study, Verification’, at the same service
training units as the pilot, the instrument design was
validated on a ‘Broadscale’ and an ‘International
validation application. The ‘Broadscale’ application
was conducted across several diverse training estab-
lishments nominated by the second service to
undergo a large-scale training reform. The purpose
of the Broadscale survey was two-fold: (1) to inform
the reform’s decision-making and (2) to establish
a baseline for pre-reform resilience performance to
compare to the post-reform performance. The
‘International’ application was conducted in a large,
allied service training establishment with four lodger
units participating. There was great interest in the
survey’s potential to support local decision-making
targeting continuous improvement initiatives.

Another aspect of the Defence training context is
that these services have policies for a ‘systems
approach’ to training, intended to feedback on training
needs and efficacy in continuous improvement. These
policies date back at least three decades and seek to
guide training feedback and adaptation at the organi-
sation’s micro-, meso-, and macro-levels. They are
intended to ensure that training staff capture course
feedback from students, workplace supervisors’ feed-
back on students’ competencies post-training, and
how well the training is adapted to new technologies
and procedures or generational and societal change in
the student population. A ‘system approach’ policy is
already an investment in training resilience, not
unique to the military.



Our resilience survey instrument was designed first
to access the chosen resilience attributes without refer-
ence to extant training system compliance or effective-
ness. However, secondly, it had specific questions and
ratings for that policy efficacy. Most civilian enter-
prises will also have extant training feedback and feed-
forward policies that will need to be assessed alongside
new survey work. This aspect is the nuance of answer-
ing ‘whether our training is appropriately resilient and
to what extent our extant management change policies
are effective or need to adapt’.

3.4. Target population, survey content and
structure

The TORS is multi-perspective: it comprises six target
populations, five reporting their ‘actual’ training sys-
tem experience. The sixth consists of key system sta-
keholders invited to set up a ‘desired performance’
benchmark for the resilience performance of their
training system under survey. Table 2 lists the survey
target populations and their descriptions.

Each target population is represented by its specific
questionnaire template to capture the language differ-
ences between different audiences. For example, the
wording ‘in your experience’ used in the quantitative
questions for trainees, instructors and training specialists
is replaced with ‘to your knowledge’ in the workplace
supervisor and capability manager templates to reflect
their positioning outside a training system accurately.

After the primary introductory and demographic
sections, the main quantitative questions have
a ‘multi-attribute design’ based on our evolved
resilience framework (Figure 2). The validated
instrument represents resilience as a complex func-
tion of six resilience attributes. Each attribute is
defined by nine multiple-choice questions to ascer-
tain desired and actual performance of the training
system under consideration, with 54 quantitative
resilience questions in Annex A. The quantitative
section of the survey in Annex B also contains
seven training service policy questions to enable
appropriate attribution of the survey findings

Table 2. Survey target populations.
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either to the training policy issues or its poor
implementation.

The organisational training resilience perfor-
mance score is calculated and reported separately
for each resilience attribute. There is no separate
question for the overall resilience performance. It is
calculated as a function of six attributes, where
each contribution is considered equal. The extant
training policy performance is calculated slightly
differently compared to resilience. Each training
service process as outlined in the organisational
training policy, as well as the overall performance
of this policy, are considered independently of each
other and are represented by separate questions to
enable separation of influences of each training
service process and the extant training policy on
the training service performance and, ultimately,
on the organisational resilience.

The identical ‘Likert Scale’ is used across all quantita-
tive questions: Never 0.00-0.19 [red], Rarely 0.20-0.39
[orange], Sometimes 0.40-0.59 [orange], Often 0.60-0.79
[yellow], Always 0.80-1.00 [green]. The questions have
a balanced mix of positive and negative logic, to which
the opposite ‘Likert Scale’ scoring directions apply.

The reliability and validity of this resilience perfor-
mance measurement were supported by a sufficient
Cronbach’s alpha coefficient and the evidence of con-
tent and face validities. There are additional quantita-
tive questions about the organisation’s training policy
efficacy and whether there are any issues in its imple-
mentation. An example of the extant training policy
question set is in Annex B.

Qualitative freeform questions sought respondents’
opinions and feedback on their training systems.
These questions are also given in Annex B and were
a vital source of verification of quantitative measures
and for diagnosis informing managers of why quanti-
tative differences may exist.

3.5. Survey conduct

The survey conduct in training organisations is
reported as it was performed in the four survey

Target Population

Description

‘Desired Training System Performance’ Benchmark
Benchmarker

‘Actual Training System Performance’ Experience
Trainee
Instructor
and assists Training Specialists with their tasks
Training Specialist

a key stakeholder(s) invited to establish a desired performance benchmark for their respective training system under survey

a training participant and a trained ‘product’ of their respective training system under survey
an SME in a subject of associated skillset, a trainees’ manager and a ‘producer’ of a ‘trained product’; delivers training to trainees

an SME, developer and manager of a training system under survey; creates, reviews, modifies and manages training, training policy,

training workforce and training establishment(s), and assists Instructor’s training delivery

Workplace
Supervisor

Capability
Manager

manager and user’

survey — ‘product user’

a supervisor of graduates [‘trained product’] from a training delivered by a respective training system under survey- ‘product’s

a manager of a capability serviced by workforce graduated from the training delivered by a respective training system under
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applications completed during the research project. It
was conducted in the following key steps: (1)
Planning; (2) Preparation to survey conduct; (3)
Distribution and Data Collection; (4) Data Analysis
and Reporting; (5) Closure of the survey’s application.
The steps, their implementation, and opportunities for
improvement are discussed below.

Step 1 - Planning. It commenced upon receipt of
the request to conduct the survey from key stake-
holders of a training organisation. The requirements
and procedures for the remaining four conduct steps
were determined during the planning step in consul-
tation with the key stakeholders.

Step 2 - Preparation of the survey conduct. The
survey conduct’s stakeholders and their roles and
responsibilities defined in the planning step were allo-
cated during Step 2 and are as follows:

o Champions: the survey’s application success relies
on securing support and commitment from the
key organisational stakeholders that could encou-
rage their communities to participate, advocate
the importance of the survey outcomes for the
organisational success, and are the decision
makers on the survey conduct and results imple-
mentation commitments. They commonly trig-
ger the survey commencement via an executive
directive or wide-distribution email explaining
the survey purpose, importance, time to com-
plete, and duration of the survey conduct period.

e Design Validation Workshop Participants: the
survey design was still evolving during the project
and undergoing verification and validation
reviews via the validation workshops with the
nominated organisational stakeholders.
Although the survey design was verified and vali-
dated, it is intended to continue running similar
workshops in the future for all organisations par-
ticipating in the survey for the first time, to con-
textualise the survey instrument to better suit
these organisations, without change of its asso-
ciated resilience measures and question’s struc-
ture and intent.

e Benchmarkers: a critical group of survey partici-
pants that sets up desired resilience performance
levels for their organisation. In the project’s four
applications, they were identified before the com-
mencement of the survey to secure their agree-
ment to participate and understanding of the
survey’s purpose. The benchmarker numbers
ranged from one to 20 and included various
combinations of internal, external (commonly
represented by high-level organisational manage-
ment), or their combination stakeholders selected
by the organisational decision makers.

e Survey Distribution and Collection point of
Contact (POCs): all participating units within

the surveyed organisation allocated their POCs
responsible for the identification of the survey
respondent contact mechanisms (emails in the
case of this project), the survey timely distribu-
tion, monitoring the survey completion rate dur-
ing its allocated conduct

periods, and issuing reminder email to the groups with
a low response rate to encourage participation in the
survey

o Survey participants: the survey participants were
identified in five target groups to determine if
there were different perspectives of the actual
organisational resilience performance within the
same surveyed system, or if the experience of all
respondents was homogenous

® Research team: the research project team coordi-
nated the activities performed by the other
groups, implemented validation workshops’ feed-
back into the survey design, and informed the
POC:s of the completion rates.

Based on the stakeholder feedback and research team
experience, the survey conduct would benefit from
a more formal approach to training different survey
user categories in preparation for the survey conduct
and to improve their understanding of the survey tool
design and purpose. It is envisioned to develop train-
ing targeting different stakeholders and different levels
of engagement, with the examples of such training
approaches are as follows:

o Familiarisation  training: a  5-10-minute
PowerPoint presentation or a video based on the
presentation outlining the resilience concepts
related to the survey; resilience metrics used in the
survey; survey aim, design, methodology limita-
tions, and potential benefits to the participating
organisations

e Benchmarker training: like the Familiarisation
package, with the addition of the Benchmarker
roles and responsibilities

e Distribution and data collection online course: an
online self-paced learning package [of approxi-
mately two hours duration] for the training orga-
nisation’s managers and nominated survey conduct
POC:s to learn about their roles and responsibilities
for the survey distribution and responses’ collection

e Data analysis and results reporting workshop:
one-two day interactive face-to-face or via online
media workshop that introduces its participants
to quantitative and qualitative data analysis tech-
niques used in the survey, and survey results
reporting templates. The workshop contains sev-
eral lectures and interactive group activities using
simulated and/or actual data samples.



Step 3 - Survey Distribution and Data Collection. It
was conducted within a specified survey application
period across the participating organisation. The sur-
vey conduct POCs in collaboration with the research
team coordinated the survey distribution, response
rate monitoring, issue of reminder emails, and the
survey closure.

Step 4 — Data Analysis and Reporting. This step was
performed by the research team. Results of the quantita-
tive analysis were supported by the analysis of the quali-
tative responses with a final mixed method report
containing the survey’s findings and recommendations
presented to the key organisational stakeholders.

The extracted quantitative and qualitative
responses were analysed and reported separately, fol-
lowed by a mixed methods analysis and a complete
report. The performance score is calculated and
reported separately for each resilience attribute.
There is no separate question for the overall resilience
performance. Instead, it is calculated as a function of
six attributes, each contribution being considered
equal. The responses to qualitative freeform questions
were analysed using the following methods as outlined
by Clarke and Braun (2013):

e identification and analysis of the themes and sub-
themes

e response clustering according to their depth,
breadth (how many themes are covered), and
strength of themes’ affiliation

¢ response allocation to the resilience attributes

¢ response sentiment analysis

Some reporting automation has been successful but is
still in development and will be separately reported in
our future publications.

Step 5 - Closure of survey application.
Distribution of the final survey report was followed
up by the debriefing sessions between the surveyed
organisation stakeholders and the research team, to
collect feedback on the survey content and conduct
from the participating organisations, investigate the
organisational requirement for a deeper data analysis
using nine demographic filters additional available in
the survey design and be individual attributes or ques-
tions; and to discuss the organisation’s intent for the
future survey applications and other collaboration

Table 3. Summary of TORS responses.
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opportunities targeting improvement of organisa-
tional resilience.

4, Research results

This section discusses the indicative quantitative, qua-
litative and mixed-methodology results achieved dur-
ing its four applications and reports the approach to
the survey’s design verification and validation.

4.1. Survey responses, reliability and validity

The ‘Pilot and ‘Verification’ applications were con-
ducted at eight units in September- October 2020 and
April-May 2021, respectively. The ‘Broadscale’ applica-
tion was conducted across five large training establish-
ments from May-July 2021. The ‘International TORS
saw four lodger units from an extensive training estab-
lishment participating in April-June 2022.

For the ‘Pilot’ and ‘Verification’ applications, the
project aimed for and achieved an ambitious target
of around 30 per cent of the survey population
responding from the surveyed establishment, whilst
for the two validation applications, the targets were
set at a much more modest 10 per cent subject to all
populations having a minimum of five responses from
each target population. The lower survey target sample
in the two validation applications was justified by
using the verified survey design. As a result, integrity
was preserved during the subsequent applications and
expected to harvest reliable results. Furthermore,
a reasonable return rate was also achieved, which
was sufficient to enable flexibility of data analysis
using demographic filters and various statistical tests.

The data collection achieved during the four appli-
cations is summarised in Table 3.

The TORS content validity was achieved by ground-
ing its design in the resilience framework in Figure 2,
underpinned by an extensive literature review.
Meanwhile, validation workshops with stakeholders to
ensure the instrument looks valid to them are a way to
achieve face validity. The issues, consequences, and
recommendations of the post-pilot design validation
workshops are described in Table 4 and were imple-
mented in the subsequent survey versions.

The survey design review was also supported by
Cronbach’s alpha reliability test for internal

Number of Responses

Application Bench- markers  Trainees Instructors  Training Specialists ~ Workplace Supervisors ~ Capability Managers ~ Total
Pilot 1 147 103 38 32 28 349
Verification 17 193 54 19 32 29 344
Broadscale Validation 5 238 76 35 233 30 617
International Validation 5 42 20 6 9 1 93
Total 28 620 253 98 306 98 1,403
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Table 4. Issues identified in the ‘Pilot’ TORS design.

Issue Examples

Consequences Changes in Instrument

Lack of a standardised
approach to the
number, design and
option selection

- the numbers of demographic questions
per population vary from 8 to 11

- some multiple-choice demographic
questions allow us to select multiple
responses when others are limited to
one-choice only

— the number of questions per attribute
ranges from 3 to 16

the total number of resilience questions is
107

A large number of
questions

- standardised nine
demographic questions
with single- response
options

- Resilience section modi-
fied to 9 questions per
attribute

- increased complexity of the response
analysis

- data analysis is less suitable for auto-
mation of reporting

The average duration for survey completion The number of questions

exceeded 30 minutes from the

decreased to 54

“Likert Scale” had biases

Lack of trainee experience

maximum of 15-25 minutes maximum
(expected in

pilot’)
the ‘not sure’ and mid-range options potential influence on survey response - removal of ‘not sure’
‘sometimes’ were significantly more choices option

- adding ‘rarely’ option
Reducing the number of

popular out of 5 response options
Initial training students have no exposure to The more significant than expected
number of trainees have commenced

in the Defence training transition to a new capability class

system

All resilience attributes are
considered of an equal
value

The quantitative data analysis algorithm
does not distinguish between the
attributes

Potential analysis error

but have not completed their surveys

resilience questions for

trainees from 54 to 34 to

remove those

outside their experience
Adding the attribute

weighting section

consistency of its quantitative resilience responses by
attribute. The alpha score for the ‘Pilot’ application
was 0.963. The maximum alpha value is reccommended
to be 0.90 (Tavakol and Dennick 2011). A very high
score can be attributed to the redundancy or duplica-
tion in the initial 107 quantitative resilience questions,
revealed during the deeper alpha reliability test con-
ducted within the attribute question sets (see the
example in Figure 4). At the same time, the number
of questions per set was also inconsistent, ranging
from three to seven in different attributes.

The ‘Likert Scale’-based quantitative response
options detailed in Section 3.4 were standardised for
all 54 resilience questions. The response trends in the
‘Pilot’ survey quantitative resilience questions were
further analysed to determine to what extent the dif-
ferent target populations reported their experience of
their respective training systems similarly or differ-
ently, where the dominant response option selection
was expressed as a percentage from the total number
of responses. An example of homogeneity analysis is
depicted in Table 5.

Reliability analysis
Call: psych::alpha(x = data6)

raw_alpha std

0.9

alpha G6(smc) average_r S/N ase mean sd median_r
0.9 0.92 0.57 9.2 0.0088 3 0.73 0.53

lower alpha upper

95% confidence boundaries

0.88 0.9 0.91

Reliability if an item is dropped:

raw_alpha std.alpha G6(smc) average_r S/N alpha se var.r med.r
AC1_1 0.88 0.88 0.90 0.56 7.5 0.0104 0.017 0.53
ACl_2 0.88 0.89 0.90 0.56 7.7 0.0102 0.015 0.53
AC1_3 0.87 0.88 0.89 0.55 7.3 0.0106 0.015 0.51
AC1_4 0.88 0.88 0.90 0.56 7.7 0.0104 0.019 0.53
ACl 5 0.88 0.89 0.89 0.57 8.0 0.0104 0.020 0.53
ACl 6 0.88 0.89 0.89 0.57 7.9 0.0106 0.019 0.53
AC1_7 0.90 r.90 0.91 0.61 9.3 0.0088 0.016 0.53
Item statistics
n raw.r std.r r.cor r.drop mean sd
AC1_1 345 0.81 0.82 0.80 0.73 3.2 0.86
ACl 2 345 0.79 0.81 0.78 0.71 3.2 0.84
AC1l_3 345 0.83 0.85 0.83 0.76 3.1 0.85
AC1l 4 345 0.79 0.81 0.78 0.72 3.1 0.80
AC1_5 345 0.80 0.78 0.75 0.71 3.0 1.01
ACl_6 345 0.81 0.79 0.77 0.73 2.9 0.98
AC1_ 7 345 0.72 0.69 0.61 0.58 2.7 1.10
Non missing response frequency for each item
1 2 3 4 5 miss
AC1 1 0.06 0.06 0.52 0.32 0.05 0
ACl1_2 0.06 0.07 0.56 0.27 0.05 0
AC1_3 0.07 0.06 0.57 0.27 0.03 0
AC1_4 0.05 0.08 0.61 0.23 0.04 0
ACl1 5 0.14 0.06 0.50 0.26 0.03 0
ACl 6 0.14 0.08 0.52 0.23 0.02 0
AC1_7 0.22 0.10 0.45 0.21 0.02 0

Figure 4. Alpha reliability test for the ‘Pilot’ adaptive capacity set.



Table 5. Example of homogeneity analysis for the ‘Pilot’ application.
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Questions/Topic

Trainee

Instructor

Training Specialist

Capability Manager

Workplace
Supervisor

Grid question: In your opinion, does Defence adapt its training well to address new training requirements associated with:

new or updated capabilities
new or updated equipment

new or updated
functionalities

new or updated technologies

new specialisations
new positions

anti-terrorism warfare

sometimes = 60%
sometimes = 59.1%
sometimes = 62.2%

sometimes = 73.5%

sometimes = 53.3%

sometimes = 59.5%
not sure = 60.4%

sometimes = 53.2%
sometimes = 46.8%
sometimes = 53.2%

sometimes = 59.7%

sometimes = 43.5%

sometimes = 54.8%
not sure = 51.6%

sometimes = 70.8%
sometimes = 79.2%
sometimes = 62.5%

sometimes = 70.8%
sometimes = 54.2%
sometimes = 50%
not sure = 56%

sometimes = 53.1%
sometimes = 50%
sometimes = 77.3%

sometimes = 81.5%
sometimes = 76%
sometimes = 71.4%
not sure = 45.8%

sometimes = 70%
sometimes = 90%
sometimes = 70%

sometimes = 70%

sometimes = 90%

sometimes = 80%
not sure = 50%

Different homogeneity trends were identified.
Where responses showed heterogeneity, as depicted
in Figure 5, this was further analysed to determine
whether heterogeneity can be usefully discriminated.
If the answer was yes, then the question was preserved.
Otherwise, the wording was refined to address the risk
of uncertainty and verified and validated in the later
survey runs.

The Cronbach’s alpha reliability scores for the
‘Verification’, ‘Broadscale’ and ‘International’ applica-
tions are 0.808, 0.822, and 0.827, respectively. This
outcome indicates that the project has achieved
a reliable design of our TORS instrument because all
scores are above 0.7 (Tavakol and Dennick 2011).

4.2. Organisational results

This section exemplifies indicative results from the TORS
applications and briefly discusses the identified general
resilience performance and associated extant training
policy trends. The overview content and visualisations

Question: preparing for future uncertainties

60.00%

Workplace
Supervisor

50.00%
40.00%
30.00%
20.00%
10.00%

0.00%
Instructor

H not sure Mnever

Figure 5. Example of ‘Pilot’ responses to a resilience question.

Capability Manager

sometimes

comprise three distinctive areas: (1) respondents’ demo-
graphics overview, (2) resilience performance overview,
and (3) extant training policy efficacy overview.

4.2.1. Demographic results
The high-level overview report generated on completion
of each survey application focuses on two demographic
variables: the number of experience responses by (1)
target populations and (2) participating organisations
and their lodger units, visualised in side-by-side tables
and pie-charts. The actual target population result was
reported on the front page of the Level 1 Overview
report. This reporting gave confidence to the key stake-
holders of an appropriate representation from all five
training population perspectives and participating units.
The benchmark response numbers ranged from
one to 20. In cases where the desired performance
responses produced conflicting benchmarks, modera-
tion of the results was carried out by the key decision-
makers or, in one case, by moderation sessions
between the benchmarkers.

Trainee Specialist

M often M always
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The demographic section also contains nine addi-
tional variables for the reported respondents, provid-
ing an excellent opportunity for future analysis.

4.2.2. Indicative quantitative results of resilience
performance

The high-level overview report generated after each
survey application to key stakeholders offers
a selection of visualisations of the resilience perfor-
mance results, Figure 6, including overall actual resi-
lience performance, the overall actual performance of
each resilience attribute and overall actual resilience
performance from the target population perspectives
compared to the desired performance set by the
benchmarker population. Note that these resilience
attribute views highlight that trainees responded to
only 34 of 54 resilience questions and were exempt
from the questions on Adaptive Capacity. The trainee
perspective, however, is critical wherever it can be
meaningfully ascertained, for example, to inform the
development of learner-focused strategies tailored to
the actual learners or to obtain the trainee’s first-hand
experience of training disruptions and best practices.

' The resilience attribute titles were abbreviated as
follows: Adaptive capacity - ‘AC’, Agility - ‘AG,
Adaptability - ‘AD’, Efficiency - ‘EF’, Robustness -
‘RB’, Restorative capacity and Redundancy - ‘RR’ and
overall resilience - ‘OR’.

The radar plot in Figure 6 (low-left) has the desired
resilience performance by attribute from the bench-
marker perspective represented as a blue line; the
actual performance experienced by the four target
populations, namely instructors, training specialists,
workplace supervisors and capability managers, is

represented by a red line. A grey line represents the
actual performance experienced by the trainees. This
radar plot shows a deficit in adaptive capacity and an
excess in efficiency, indicating how training governors
should adjust their decision- making emphasis. For
trainees, the main point to note in this example is
that they do not see many challenges in robustness
compared to other populations.

Individual question analysis rather than the aggregate
of the resilience attribute could also be revealing,
although it was not included in the automated high-
level overview report. At this stage, it is performed at the
individual stakeholders” request or to demonstrate var-
ious data analysis techniques available for the data sets.

4.2.3. Indicative qualitative results of resilience
performance

The high-level overview report generated after each
survey application to key stakeholders offers
a selection of visualisations of respondent opinions
and feedback on the qualitative free- form questions,
delivering valuable insight into the rationales for the
quantitative responses. This reporting also facilitated
in-depth deductive and inductive trend analysis,
exemplified in Figure 7.

The example Pareto plot in Figure 7 confirms that
adaptive capacity is this application’s most discussed
resilience attribute. For the inductive themes in
Figure 7, the respondents were most concerned
about ‘Flexible Learning and ‘(Better) Resourcing,
with both themes easily relating to the deductive find-
ings. The themes were coded using the MAXQDA °
with an example of the inductive codes and sub-codes
shown in Figure 8.

AC EF RR A AD 24 R
0.78 D61 0.72 (EH) (1] 05 o 055 04
\ \ \ / V
\\ /
OR oR
0.76 o
Adaptive Capacity
0.8
0.7
0.6
Restorative Capacity & e
Redundancy Agility
Legend:
Adaptabilty ¥ — Desi
Robustness daptability . 0.00-0.19 mm Never _E Desired
£, 0.20-0.39 = Rarely v
= 0.40-0.59 wm Sometimes § = Actual [without Trainees]
060-079 ~ Ofen &
Efficiency £ 0.80-1.00 w= Always E Actual [by Trainees]

Figure 6. Two popular resilience attribute performance views from three applications.’
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Efficiency Recovery&Redundancy Robustness

Figure 7. Examples of frequency from deductive (upper) and inductive (lower) thematic analysis of freeform responses.

] & ]
More Instructor More consistent
contemporary & govemance pedagogy
adaptable I
(] (| (|
@ Qutsourcing Training Management Training flow
Modemise / \
] ] @ &

Improved
workforce
planning

Improved
collective
training

More interactive Recruiting

online

Figure 8. Example inductive code map for freeform response.

The responses analysed in Figure 8 commented on
the need to ‘Modernise’ training approaches, with
subthemes on ‘Better Collective Team Training and
‘More Interactive Online’ Aspects. ‘Training
Management’ theme comments were dominated by
‘Governance of Instructors’ and ‘Outsourcing con-
cerns, as shown by the thickness of the connecting
lines, which denote the frequency of comments.
Comments on the theme of ‘Pedagogy’ were domi-
nated by desires for more ‘Flexible Learning’ and
more practical and utilitarian aspects, hence the ear-
lier Pareto charts (Figure 7). At times, the freeform
responses code maps were printed in full with the
comments arrayed on nodes. The full code maps
enhanced with their respective comment examples
helped management to see the weight of comments
in the words of the target populations associated with
their training systems under survey. It was a powerful
way in all survey applications to give meaning to the
results and drive decision-making and continuous
improvement.
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4.2.4. Indicative results of efficacy of extant
training policy
The extant training policy efficacy section in the high-
level overview report generated after each survey
application contains visualisations of the responses,
as shown in Figure 9. It includes desired and actual
performance traffic lights and radar plot diagrams.
The role and importance of such policy performance
are evident from the strongly desired expectation
(Figure 9). It is also apparent that the training policy
efficacy experienced by the four ‘actual’ target popula-
tions is below the desired benchmark, with the actual
training analysis being the weakest of the processes.
Most comments in the free responses to the training
policy qualitative question were on the need to analyse
jobs better to align training and workplace require-
ments and to evaluate the effectiveness of training in
the workplace (i.e. close the outer feedback loop). Such
trend analysis informs the system stakeholders of the
quality of their training policy compliance, areas for
improvement and potential trade-off opportunities.
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Figure 9. Example visualisations of performance ratings for extant training policy.
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Figure 10. Example of comparative analysis of quantitative and qualitative responses.

4.2.5. Mixed methods—- comparative analysis
Additional depth in reporting the TORS results is
achieved through a comparative analysis of the identi-
fied quantitative and qualitative trends. An example of
such a mapping for one of the validation applications
is provided in Figure 10, showing that the most sig-
nificant alignment of the inductive theme of
Resourcing is to the resilience attributes of
Restorability ¢ Redundancy and Robustness.

5. Discussion

The research was triggered by the training practi-
tioner’s need for an approach to managing and
improving the training service resilience in their orga-
nisations, with the ultimate purpose of its posturing
for support of organisational sustainment and evolu-
tionary competitiveness. This paper places the concept
of resilience at the centre of its organisational perfor-
mance management and continuous improvement
strategies for use in training organisations. It reports
an extensive body of work to design, implement, ver-
ify, and validate the multi-attribute and multi-
perspective resilience survey instrument and its asso-
ciated resilience performance metrics.

The survey is based on the research original resi-
lience framework representing resilience as a complex

function of six attributes. It is designed as a cybernetic
instrument as defined by Han et al. (2012) where the
reported experience of the organisational resilience
performance is calculated for each attribute and com-
pared to a desired organisational performance as
reported by the key system stakeholders. This com-
parative analysis results in the identification of orga-
nisational resilience performance gaps and potential
trade-off opportunities to achieve its desired perfor-
mance level, and, in a long run, facilitates continuous
improvement of the organisational design targeting
resilience. The instrument is also inherently patholo-
gical as it targets the identification of a training orga-
nisation’s resilience performance gaps. The resilience
measures are also supported by the training system
policies’ quantitative questions, concerned with the
extant policy’s efficacy to maintain an appropriate
organisational resilience posture and whether any
issues in its performance [if identified] can be attrib-
uted to the policy’s content or poor implementation.
The continuous improvement of organisational
resilience includes a significant expansion of the ver-
ification and validation approaches far beyond those
commonly used in four survey- based workplace pro-
jects, engaging more than 20 Defence training estab-
lishments during a three-year period. These four
actual workplace applications of the resilience survey



facilitate a gradual verification and validation of the
survey design. The research approach to verification
and validation of the survey design is further diversi-
fied through use of the common statistical tests, design
validation and contextualisation workshops with the
key stakeholders and survey technical support person-
nel, as well as through the comparative analysis of
results within the same or between different applica-
tions. For example, the results’ comparison is con-
ducted between the qualitative and quantitative
analysis; the individual attributes or their questions;
the survey’s nine demographic filters either individu-
ally or their combinations. In addition, these research
activities facilitate continuous improvement of the
survey design and performance management strate-
gies, as well as the research results’ reliability.

The survey’s academic pursuits are extended with
the organisational purposes, as requested by the orga-
nisational stakeholders. It ranged from establishing
a system resilience performance baseline to enable its
measurement and targeting system design for resili-
ence, through the improvement of the organisational
resilience monitoring and governance, to informing
the training system reforms. The feedback received
from the organisational practitioners indicates that,
in most cases, the benefits achieved from implement-
ing the survey recommendations went far beyond
their modest goals at the start of the application.
These include reported improvements in the local
governance and training management, as well as the
survey’s contributions to various strategic reform
initiatives in the training organisational context.

The four discussion aspects are further detailed
below, namely: 1) research significance, 2) how
achieved research outcomes benefited the participat-
ing organisations, 3) research limitations and 4) future
work.

5.1. Research significance

Despite prolific resilience research and great interest
in achieving organisational resilience from the orga-
nisational stakeholders, our review of the relevant
academic literature found that the reported organisa-
tional approaches to resilience performance manage-
ment are predominantly reactive and consider
resilience as an enabler of other organisational objec-
tives, not the objective of its own right.

One of the biggest challenges in the organisational
resilience performance measurement is ‘fo incorporate
the effect of uncertainty on the system when only the
potential for resilience response could be considered’
(Ferris 2019). The resilience survey instruments pro-
pose to address this challenge by targeting the survey
respondents’ perceptions as an indirect measure of
organisational resilience. So long as the fact that
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perceptions are investigated is clear to the researcher,
it is a powerful way of eliciting views about effects that
enable the researcher to deduce if the system is resi-
lient through achieving stakeholder purposes under
adversity.

Two resilience performance measurement surveys
described earlier (Morales et al. 2019; Rodriguez-
Sanchez et al. 2021) are the most advanced examples
of survey instruments recently developed for this pur-
pose. Nevertheless, our research and survey have
a specific organisational focus on the training in orga-
nisations compared to the broader workforce manage-
ment in the first and the strategic business focus in
the second. As such, our research is original and
provides organisations with a focused diagnostic
instrument in a training system, which is a crucial
enabler for overall organisational resilience, ultimately
securing its sustainment and co-evolution with its
operational environment.

The methodological approach to the survey design
and validation of the two recent literature examples
(Morales et al. 2019; Rodriguez-Sanchez et al. 2021)
inspired our methodology but with some crucial dis-
tinctions. Both examples have in common with our
research a solid theoretical background, verified
design, detailed description of their implementation
and data analysis approaches, and a multi-perspective
approach for their resilience questions and measures.
Both studies, however, approach resilience slightly
differently from our research, arguably, utilising it as
a powerful enabler of other organisational purposes.
In the first example, resilience is utilised to establish
the link between the corporate social responsibility for
employees and the organisational learning capability
and firm performance, and in the second example - to
enable prediction of the organisational outcomes
based on the selection of the organisational strategy.

In contrast, our approach focuses on an organisa-
tional aspect, training, and resilience alone.
Organisational resilience performance management
is a pinnacle of this research that amalgamates the
organisation and resilience concepts and targets
addressing the needs of organisational stakeholders
in training establishments.

Using a cybernetics approach brings it from the
shadows of a potential response to future adversity to
a measurable organisational characteristic. Arguably,
we might strengthen our survey’s linkage to higher
objectives, but we also have a unique focus from the
comparison research. Additionally, there is limited or
no reporting of the benefit from the research to the
participating organisations and no sharing of any
plans for future implementation of the two survey
examples used in this paper. This trend is disappoint-
edly common in cross-domain academic literature.
Our research survey instrument is designed to address
this research gap with an organisational practitioner
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audience in mind. Furthermore, it has already
achieved a broad spectrum of applications across
training establishments, reporting actual benefits to
participating organisations. Finally, having both quan-
titative and qualitative questions in our survey design
enables mixed-method data analysis and supports
cross-validation of the outcomes from different survey
sections.

5.2. Benefits to training organisations

Participating organisations in the four main applica-
tions communicated different reasons for using TORS.
Some organisations sought to establish a performance
baseline to enable resilience measurement and incre-
mentally change the training system for a better bal-
ance of resilience. Other organisations openly sought
evidence and guidance from the survey results in
focusing on anticipated reforms for their training
organisation. The reports generated on completion
of the four applications containing the survey
response analysis findings and recommendations
were delivered to the key stakeholders and supported
by the debriefing and discussion sessions. The
researchers received feedback from the participating
training establishments on the benefits their organisa-
tions achieved from implementing the TORS recom-
mendations that, in most cases, went far beyond their
modest goals at the start of the applications. They
included reported improvements in the local govern-
ance and training management, as well as the TORS
effects and contributions to various strategic reform
initiatives in the organisational training context.
Stakeholders highlighted that the Defence Training
System needs to respond to changing organisational
priorities and skills demands and supports workforce
development. Training system structures, sub-systems
and processes must evolve to drive the agile, collabora-
tive, flexible and integrated training system needed to
grow the emerging workforce. Therefore, the stake-
holder feedback on the results was focused on two
aspects: (1) desired levels and (2) actual performance
of the training system under review. The organisation
came into the survey with a significant body of work
conducted in the training quality, quantity and time-
liness domains supported by various metrics to gauge
optimal production of workforce capacity and capabil-
ity via training. One of the three leading implementers
of the TORS shared that, to them, the significant gap
between the desired and actual performance in most of
the six resilience attributes was sobering. It also high-
lighted areas within the training system that was ‘over-
performing’ in areas not highly desirable/needed. The
training system’s adaptive capacity, agility and restora-
tive capacity and redundancy were most desired and
currently underperforming. Most stakeholders
deemed the robustness and efficiency of the training

system as ‘over-performing’ and not as critical as other
resilience attributes. Feedback from the managers is
that they found systemic improvements from report-
ing each resilience attribute, usually quite nuanced
and not previously appreciated. Such feedback sup-
ports the pathological intent of this survey instrument.

The applied phase of the survey concluded that,
overall, measuring the resilience of any capability sys-
tem such as a training system through a resilience
framework, provides key insights from key stake-
holders into actual and desired resilience attributes
and hence the optimal balance required to achieve
workforce outcomes. The key stakeholders also stated
that the TORS report recommendations are in the
process of being implemented and expressed their
interest in long-term installation of the TORS enabled
resilience measurement in their organisation to enable
longitudinal performance studies, inform resilience
design and enable system quality assurance and con-
tinuous improvement. Similar sentiment of willing-
ness to continue the TORS application was also
expressed by other participating organisations.

In the broader context, the management feedback
illustrates that this survey approach, at least for the
training aspects of an organisation, focuses leadership
on critical organisational resilience. As such, the
developed survey approach is an example of the earlier
cited bridging research called for by Ayoko (2021).
Further, it helps leadership focus on the critical suc-
cess determinants of organisational change manage-
ment, such as the items from research by Errida and
Lotfi (2021), 1) clear and shared vision, 2) change
readiness and capacity for change, 8) stakeholder
engagement and 12) monitoring and measurement.
Such in-house training in an organisation is perhaps
what Paavola and Cuthbertson (2022) refer to as
a second-order dynamic capability for organisational
transformation, where they caution that many such
capabilities are, at best, configured to support incre-
mental change. Indeed, our application all found the
policies on a ‘systems approach’ to training were
highly ‘throttled” or ‘resistive’ to change with bureau-
cracy and limited adaptive capacity protecting training
to achieve efficiency, generally at the expense of agility
and adaptability. Research by Mirza et al. (2022) on
applying open innovation models to such service func-
tions in organisations is promising as they examine
how to moderate and mediate the ‘role of absorptive
capacity between open innovation and organisational
learning ability.” The adaptive capacity of an organisa-
tion’s training system and its training policies are the
first extant points of such moderating and mediating.

5.3. Research limitations

Although the TORS achieved its four successful appli-
cations in various organisations, this complex



methodology continues to evolve. Three of the TORS
methodology issues and considerations for their
improvement are as follows:

o Capturing the complexity of attribute relation-
ships. The TORS resilience response analysis con-
siders the contribution of each resilience attribute
to the overall resilience performance to be of
equal value. Our literature review and feedback
from the organisations participating in the survey
emphasise that relationships between the attri-
butes are not straightforward and unique to
each capability system. Ideally, the weighting of
questions and attributes could be included in
future survey refinement using techniques like
Rasch modelling (Rasch 1980).

e Benchmark Subjectivity. Survey methodologies
that use quantitative approaches often rely on
respondents’ subjective opinions, such as in our
examples from the literature review (Morales
et al. 2019; Rodriguez-Sanchez et al., 2019). In
addition, problems with the surveys’ scale devel-
opment practices often led to difficulties in
interpreting the results of field research (Cook
et al. 1981; Schriesheim et al. 1993, Hinkin
1995). Our selection of the ‘Likert Scale’ used
in the extant training policy and resilience attri-
bute questions has led to objective responses
from the target populations reporting their
actual training system experience. The desired
performance benchmark, however, currently
relies on the subjective perception of the critical
stakeholders selected to respond to the bench-
marking survey. Our approach to addressing
this issue is under development. Still, it
involves 1) automation of the desired perfor-
mance benchmarking based on modelling and
simulation of resilience mechanisms and resili-
ence effects and 2) educating benchmarkers
before they participate in the survey to improve
their understanding of resilience concepts and
associated system priorities and trade-offs in the
context of their training systems.

o Implementation Sustainability. TORS implemen-
tation is currently conducted on a small scale
facilitated by our researchers in consultation
with the key stakeholders from the participating
training units. To upscale the TORS implementa-
tion and facilitate longitudinal studies requires
a skilled workforce and sustainable data collec-
tion and management practices.

There are additional challenges outside the training
environment. The authors firmly believe that the resi-
lience measurement instrument reported in this paper
is inclusive, scalable, and can be contextualised to any
organisation seeking to measure and improve its
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resilience. The survey questions, however, are context-
specific and could be reused to measure resilience in
training organisations only. These questions could be
formulated for any type of the organisation as required
using the proposed methodology. If the reported resi-
lience survey design principles are adhered to, this
could open new exciting research opportunities for
like- term cross-organisational resilience performance
analysis.

5.4. Future research directions

The survey instrument continues to evolve. The gen-
eric nature of the resilience metrics and the survey
design is suitable for contextualisation to any organi-
sation concerned with their training, as well as for its
modification for use with other organisational types,
examples include various capability systems such as
sea platforms, commercial and government enter-
prises, safety systems, supply chains, technical sys-
tems, etc. Data collection performed in this research,
however, did not reach beyond the military organisa-
tions and need to be expanded in the future to ensure
inclusiveness and to enable cross-organisational data
sharing and comparative analysis. The scalability of
such data collection in less regimented environments
needs to be addressed for this approach to reach
beyond Defence organisations.

The performed data analysis was also limited to the
trends associated with target populations outlined in
Table 2, and did not take a full advantage of the other
nine demographic filters and attribute weighting
scores due to resource limitations, relatively large
sample from its four applications, and tight research
timeframe. The collected data is available for future in-
depth trend analysis and longitudinal studies using the
current samples as a resilience performance baseline
for participating organisations to compare their future
performance to.

A large body of work is also required to achieve
sustainability of the proposed organisational resilience
performance management approaches to enable the
transition of the research solutions to organisational
management. The research strategies to enable the
research continuous improvement and conduct under
the organisational management are developed with
organisational practitioners in mind and were at differ-
ent stages of implementation. These are as follows: (1)
to develop the procedural guidance for the resilience
survey conduct and information management; (2) to
simplify and improve the efficiency of the data analysis
and reporting approaches; (3) to develop training and
education strategies for organisational resilience survey
management, conduct, and reporting.

The survey conduct requires tailoring to the needs
of the participating units to ensure they are not com-
promised and fully achieved. The survey data
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management approach requires its practical imple-
mentation as a digital multi-layer platform owned by
the participating organisation. This work continues
with the organisations that participated in the survey
in the past, and others willing to conduct the resilience
survey in their training systems for the first time. The
research hopes to continue to support these organisa-
tions in the future and proposes the development of
comprehensive procedural guidance for survey con-
duct and information management as the direction for
future research. The research also presents ample
opportunities for longitudinal studies and cross-
organisational sharing of the organisational resilience
improvement efforts.

Other developments underway proposed for future
research are automation of the survey results” analysis
and reporting to improve their efficiency and to mini-
mise the future survey data processing burden on par-
ticipating organisations. The initial research effort
includes the progress achieved in the automation of
the survey data analysis and reporting in the following
two areas (1) qualitative thematic analysis and (2) quan-
titative results’ reporting. Both these pursuits produced
promising results but require a significant research
effort to achieve commercially viable products.

The issue of the subjectivity that is commonly asso-
ciated with the survey metrics was partially resolved in
this research for the actual resilience performance, but
it still needs to resolve the subjectivity of its reporting
of the resilience desired performance by the bench-
markers, expressing their subjective opinions, that
could be influenced by competing priorities and ill-
informed trade-off decisions. Some of this difficulty is
likely due to the low population size of benchmarking
governance leaders in a training organisation and low
familiarity with resilience concepts and attributes. The
solution to this issue is complex and might require the
amalgamation of several key future research activities,
such as: (1) development and implementation of the
benchmarker training, to ensure their informed deci-
sions when providing their assessment of the desired
organisational resilience performance; (2) further
quantification of resilience aspects and their relation-
ships to improve the objectivity of their assessment;
(3) automating allocation of the resilience attribute
weightings, or developing other approaches that
could stand the rigour of statistical testing; (4) auto-
mating the survey analysis and reporting.

6. Conclusion

This paper outlines the development, verification, and
validation of a new survey instrument for assessing the
resilience of an organisation’s training systems. The
ultimate purpose is to posture the organisational train-
ing to support the overall organisational sustainment
and evolutionary competitiveness. Our six resilience

attributes that were the basis of this instrument, jux-
tapose organisational ability and capacity. At the same
time, a seventh aspect assessed is the efficacy of extant
policies on a systems approach to training (i.e. con-
tinuous improvement). Our survey reporting has
developed distinct ways for management to compare
its expectations of resilience, or its resilience posture,
with the survey response and to make trade-off deci-
sions, accepting a significant interrelationship in the
resilience attributes (dimensions). Compared to recent
peer research measuring organisational resilience, we
have a unique focus; applied our approach more
extensively; incorporated a more robust mixed-
method approach that has been progressively and
comprehensively verified and validated over four
major applications; and are proud to report significant
benefits to participant organisations. Our research is
original and provides organisational leadership with
a focused diagnostic instrument in their training
aspects, and an opportunity to contextualise this orga-
nisational type-agnostic resilience measurement
methodology to the other organisational aspects as
required. An organisation’s training system often
plays a pivotal role as a dynamic enabler for change
to adapt to its operational environment’s volatility and
future uncertainty and, thus, to secure overall organi-
sational sustainment and evolutionary competitive-
ness. Measuring its resilience is now possible thanks
to our survey instrument reported in this paper. We
continue to advance this research to address the issues
and constraints to the future survey applications iden-
tified during this effort. The breadth and depth of our
survey applications in a wide variety of Defence train-
ing establishments both in Australia and abroad pro-
vides us with the exciting opportunities of
comparative cross-organisational analysis that is cur-
rently underway. Comparing results from the surveys
conducted in different periods would also enable our
future longitudinal studies to monitor organisational
resilience performance as the truly dynamic character-
istic that reflects the nature and quality of the organi-
sational design and its evolution.

We are looking forward to any further questions
and feedback from the resilience practitioners and
academics. We are open to collaboration opportu-
nities and sharing further details of this approach
with those wishing to apply our instrument.

7. Annexes

(A) TORS Quantitative Resilience Questions
[Actual Performance (Facilitator) Set]

(B) TORS Quantitative and Qualitative Training
Policy Efficacy and Qualitative (Free
Response) Questions [Actual Performance
(Facilitator) Set]
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