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Executive Summary 
 

One of the goals of the Education and Training division of the CRC for Rail Innovation is to 
examine the feasibility of a national competence assurance framework for Australian train 
drivers. It was anticipated that this framework would provide 
 

 practical tools to guide smarter program design and resource allocation  

 improved models for ongoing competence refresher and assurance courses 

 significant savings as a result of increased training throughput 

 more efficient and standardised training, which will in turn provide clearer and more 
attractive pathways for entrants to the rail industry 

 
Following the completion of an initial scoping project in 2008 (Kavanagh et al., 2008), a 
project was funded to answer the following questions: 
 

 What are the strengths and weaknesses of current Australian rail industry 
competence assurance practices across a range of settings? For example, what are 
the implications of the use of in-cab assessors who typically only observe routine 
drives? 

 What features are necessary in a national competence assurance framework? 

 How might such a framework be operationalised within the existing range of 
contexts? 

o What groundwork needs to be undertaken within rail companies? 
o What allowances need to be made for size, nature of business, different 

assets, etc? 

 What benchmarks are appropriate when setting triggers for assessment and 
retraining? 

 
This literature review is the first deliverable for the project, and is intended to help structure 
ensuing case studies by identifying key issues and points of focus. As a result of this review 
some fundamental questions have been raised about the nature of competences and how 
they are understood and acted on by everyone involved in the training and management of 
train drivers. We have gone beyond instrumental considerations (such as the timing of 
assessments) to raise the possibility that levels of competence or professionalisation may be 
recognisable, and have suggested some elements of management systems that may be 
needed to support such a shift if it is deemed appropriate. We can articulate these questions 
ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŜŀŎƘ ƻŦ ǘƘŜ ǎǘŀƎŜǎ ƻŦ ŀ ŘǊƛǾŜǊΩǎ ŎŀǊŜŜǊ ŀǘ ǿƘƛŎƘ ǘƘŜƛǊ ŜƳǇƭƻȅŜǊ ƴŜŜŘǎ ǘƻ ōŜ 
assured of their competence: at first recruitment, on completion of initial training, and as a 
regular part of quality control. 

 

Recruitment 

 

1. Building competence assurance begins with confidence that the most suitable 
trainees have been recruited. 

Key questions in this area include: 

 What competencies should be sought in new recruits?  

 What methods of assessment should be used? 

 How are competencies and competences expressed and acted upon?  
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In addition: 

 The research will need to consider recruitment processes and standards within an 
activity theory approach, paying particular attention to questions of how well 
personal competencies are, can be or should be distinguished from job 
competences. For instance, will it be helpful to the establishment of a national 
framework to have a common set of competencies required of incoming trainees, or 
ŘƻŜǎ ǘƘŜ ƴŀǘǳǊŜ ŀƴŘ ǎŎƻǇŜ ƻŦ ǘƘŜ ŜƳǇƭƻȅŜǊΩǎ ōǳǎƛƴŜǎǎ ƘŀǾŜ ŀƴ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŘŜǎƛǊŜŘ 
competencies? 

 Consideration will need to be given to the changes that might be necessary to 
internal company processes in either event and how those changes may be 
instituted.   

 

Training and assessment 

 

2. Authenticity in instruction and assessment are likely to produce best competence 
and greatest assurance of competence. 

 

Key issues in this area include 

 

 congruence between learning outcomes and training formats 

 the degree to which competence rather than compliance drives instruction 

 the desirability of recognising levels of competence beyond the basic  

 how authentic assessment functions beside standard tests 

 the interaction between descriptors of competence such as criteria and the practice-
based judgement of assessors 

 

In addition: 

 

 The safety-conscious nature of the rail industry leads to a concern with rules and 
compliance which may sometimes militate against the most authentic training and 
assessment processes. The research needs to keep in mind the real nature of this 
constraint in weighing up the factors identified in the key questions above. 

 The project needs to consider the description and understanding of competences in 
practice and how well they deliver assurance for stakeholders that desired 
competences are present. 

 

Ongoing competence assessment 

 

3. The management processes used in the ongoing review of competence can have an 
impact on levels of competence as well as levels of confidence in competence. 

 

The key issues in this area include: 

 

 optimum assessment intervals 

 άƧǳǎǘ ƛƴ ǘƛƳŜέ ǘǊŀƛƴƛƴƎ ŘŜƭƛǾŜǊȅ 
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 risk-based training needs analysis 

 the impact of management systems 
 

In addition: 

 Some management processesτsuch as those which seek to foster core business 
competence as well as individual competenceτimply greater professionalisation of 
train drivers and different benchmarks for review and intervention. 

 The research needs to document the extent to which greater professionalisation of 
the train driver beyond the basic standards required of regulated competences is 
necessary and desirable. 

 The need for increased professionalisation may vary with the working context and 
consideration will need to be given to how that may impact on a national framework 

 The question of increased professionalisation will affect all of the factors identified as 
issues above; these issues should be investigated with this influence in mind. 
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Introduction 
 
The original project descriptions formulated for the Education and Training stream of the 
CRC in 2005 included a project to develop a national competence assurance framework for 
train drivers. It was anticipated that this project would provide 

 practical tools to guide smarter program design and resource allocation 

 improved models for ongoing competence refresher and assurance courses 

 significant savings as a result of increased training throughput 

 more efficient and standardised training, which will in turn provide clearer and more 
attractive pathways for entrants to the rail industry 

 
As part of a scoping study KavanaghΣ WƻƭƭȅΣ hΩaƻƻǊŜΣ ¢ǎŀƎŀǊƛǎΣ and Devitt (2008) proposed 
the following flow chart (Figure 1) as a description of the assessment of train driver 
ŎƻƳǇŜǘŜƴŎŜ ƻǾŜǊ ǘƘŜ ŘǊƛǾŜǊΩǎ ŎŀǊŜŜǊΥ 
 

 
Figure 1: Summary of existing monitoring systems (from Kavanagh et al., 2008). 

 
While there is some variation across different networks, the diagram captures the average 
competence assurance processes, starting with initial training. In the first year after 
completion of training, each driver undertakes at least two in-cab tests. After the first year, 
the frequency of in-cab tests declines to every one or two years. In addition, data is collected 
on every drive by in-cab data loggers and also by the track control companies. As the logger 
hardware can only store 72 hours of data, these data sets are not retained for any length of 
time unless an incident requiring investigation occurs.. According to Kavanagh et al.  (2008) 
some organisations analyse data taken randomly from the system, but this analysis covers 
only around 8-9% of the total; the remainder is unseen and recorded over after 72 hours (p. 
9). Kavanagh et al. (2008) also noted difficulties in the assessment and feedback 
proceduresτincluding the fact that assessors are unlikely to see anything other than a 
routine drive, ŀƴŘ ǘƘŜƛǊ ŀōƛƭƛǘȅ ǘƻ ƎŀǳƎŜ ǘƘŜ ŘǊƛǾŜǊΩǎ ŀōƛƭƛǘȅ ǘƻ ǇǊŜŘƛŎǘ ŀƴŘ ŎƻǇŜ ǿƛǘƘ ǘƘŜ 
unexpected is therefore limited. This is especially true where there are no simulators in the 
organisation (p. 10). 
 
In June 2009 the Board of the CRC for Rail Innovation approved project P4.106 to identify 
areas of focus and map current practices in competence assurance, and to develop a 
framework for national competence assurance for train drivers. A national competence 
assurance framework has the potential to save the rail industry substantial costs, with a 
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concomitant increase in performance and safety. The framework would ensure that only 
those drivers who require training actually receive it, and that they receive the necessary 
training at the appropriate time. In pursuit of this aim,  this research project will seek 
answers to the following questions: 
 

 What are the strengths and weaknesses of current Australian rail industry 
competence assurance practices across a range of settings? For example, what are 
the implications of the use of in-cab assessors who typically only observe routine 
drives? 

 What features are necessary in a national competence assurance framework? 

 How might such a framework be operationalised within the existing range of 
contexts? 

o What groundwork needs to be undertaken within companies? 
o What allowances need to be made for size, nature of business, different 

assets etc.? 

 What benchmarks are appropriate when setting triggers for assessment and 
retraining? 

 
Early scrutiny of the relevant literature revealed three main areas of concern comparable to 
those reported to us by the rail industry: 

 the attenuation of skills leading to concerns about the frequency with which 
competency must be tested,  

 the adequacy of assessment, and  

 the transferability of learning beyond the classroom and across contexts.  
 
From the outset, commentators on the introduction of competency-based training (CBT) 
pointed out the difference between performance and competence and the problem that 
ŎǊŜŀǘŜǎ ŦƻǊ ŀǎǎŜǎǎƳŜƴǘΥ ά/ƻƳǇŜǘŜƴŎȅ ƛǎ Ƴǳƭǘƛ-dimensional and so verification of 
performance alone does not necessarily constitute sufficient evidence to certify 
competence. Because much of what makes an individual competent may be hidden beneath 
the surface we must rely on a range of techniques, time and a number of independent 
assessment activities in order to gain a sufficiency of evidence to impute ŎƻƴŦƛŘŜƴŎŜέ όIŀǊǊƛǎ, 
Guthrie, Hobart, & Lundberg, 1995, p. 161). Measures of performance/competenceτas well 
as the time, frequency and independence of assessmentτare clearly likely to be difficult. In 
addition, there have been concerns about the subjectivity of assessors (Stanley, 1993) and 
the adequacy of their training. Recent research (Simons et al., 2006) into the Certificate IV in 
Assessment and Workplace Training suggests that there may still be problems with this 
training, including great diversity in duration, perceived purpose, and style of training. How 
relevant any of this is for particular sections of the rail industry remains to be seen. 
 
While the academic literature discusses transferability issues as a matter of being able to 
take classroom-based lessons into actual practice, for industry the issue is more likely to be 
one of the transfer of training across operators, regions and technology types. Some rail 
companies that operate a variety of different kinds of stock across a number of jurisdictions 
may like to see their operations simplified by a single national set of regulations and 
standards. This harmonisation would also allow for easier and less costly movement of staff 
between operators. What would be needed to attain this accord may be examined as part of 
this research if harmonisation emerges as a concern across the industry, but regulatory 
issues also have training and monitoring implications. Training needs to be sensitive to 
contextτand that is one reason for the current proliferation of training modulesτbut the 
question remains to what extent a national framework requires standardised training and 
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how the tension between organisation-specific training and the needs of the rail industry 
and workers for job mobility can best be addressed.  

 
As the first step in this project, this paper will review definitions of competence assurance, 
identify key competency issues across a number of industries (including rail)  both in 
Australia and around the world, and consider the implications for case studies of current 
Australian practice. 
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1 Recruitment 
 

1.1. Some definitional issues 
 
There is so much confusion surrounding the concept of competence that it is impossible to 
reconcile all the different ways that the term is used (Winterton, 2007, p. 334). An issue that 
arose in preliminary industry consultations was the difference between competence (the 
behaviours necessary to perform the task) and competency (personal attributes), and the 
role of each in assurance processes.  
 
The origins of the term competency are relatively recent, dating from Boyatzis' (1982) book 
The Competent Manager. The term gained popularity with consultants in the late 1980s; 
however, this popularity failed to bring clarity to the term. Boyatzis (1982) broadly defined 
competency aǎ άŀƴ ǳƴŘŜǊƭȅƛƴƎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻŦ ŀ ǇŜǊǎƻƴέ όǇΦ нмύΦ ¢ƘŜ ǘŜǊƳ ǿŀǎ ǳǎŜŘ 
ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅ ŦƻǊ ŀ άƳƻǘƛǾŜΣ ǘǊŀƛǘΣ ǎƪƛƭƭΣ ŀǎǇŜŎǘ ƻŦ ƻƴŜϥǎ ǎŜƭŦ-image or social role, or a body 
ƻŦ ƪƴƻǿƭŜŘƎŜ ǿƘƛŎƘ ƘŜ ƻǊ ǎƘŜ ǳǎŜǎέ όǇΦ 53). It has thus come to be used as an umbrella term 
to cover almost anything that might directly or indirectly affect job performance. The initial 
ambiguous definition has not been significantly improved upon. Burke (1989) defines 
cƻƳǇŜǘŜƴŎƛŜǎ ŀǎ άŘƛǎŎǊŜǘŜ ŜƭŜƳŜƴǘǎ ƻǊ ŀŎǘƛǾƛǘƛŜǎέ όǇΦ млύ. Drejer (2002) describes 
competencies as ƛƴǘŀƴƎƛōƭŜ ǊŜǎƻǳǊŎŜǎ ǘƘŀǘ ǿŜǊŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǊŜŀŎƘƛƴƎ ŀ άǎǳǎǘŀƛƴŀōƭŜ 
ŎƻƳǇŜǘƛǘƛǾŜ ŀŘǾŀƴǘŀƎŜέ όǇΦ срύ. According to Rothwell (2005), competencies are the reason 
άǿƘȅ ǎǘŀƴŘŀǊŘƛȊŜŘ ƛƴǘŜƭƭƛƎŜƴŎŜ ǘŜǎǘǎ ŘƛŘ ƴƻǘ ǇǊŜŘƛŎǘ Ƨƻō ǎǳŎŎŜǎǎέ όǇΦ унύΦ These authors seem 
to be saying that competency is not just a matter of inherent attributes like intelligence, but 
that competency also relies on learning, experience and context. 
 
²ƛƴǘŜǊǘƻƴ όнллтύ ǎǘŀǘŜǎ ǘƘŀǘ άŘƛŦŦŜǊŜƴǘ ŎǳƭǘǳǊŀƭ ŎƻƴǘŜȄǘǎ ǇǊƻŦƻǳƴŘƭȅ ƛƴŦƭǳŜƴŎŜ ǘƘŜ 
ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŎƻƳǇŜǘŜƴŎŜέ όǇΦ оопύ, which suggests that we should expect each 
industryτand perhaps each operatorτto have their own view on the matter. This is indeed 
what has been found in our fieldwork to date: some operators insist on the word 
competence and mean adherence to performance standards, while others sometimes use 
the word competency and seem to imply a more professional and proactive set of 
behaviours through which competence is applied. The difference is between compliance 
with minimum standards of performance, and striving to improve and excel. It may not be 
just the competencies and competences of workers that make the difference but, as 
Winterton notes, the whole context. We discuss this observation further  in Chapter 4,  and 
explain how it led us to adopt an activity theory approach to investigating and explaining 
competence assurance systems.  
 
For now we are happy with a definition of competency as άǘƘŜ ǎŜǘ ƻŦ ōŜƘŀǾƛƻǳǊ ǇŀǘǘŜǊƴǎ ǘƘŀǘ 
the incumbent needs to bring to a position in order to perform its tasks and functions with 
competenceέ ό²ƻƻŘruffe, 1993, p. 3), where competency may include prior learning and 
experience. 
 
Having arrived at a definition of a competency, it is important to differentiate it from 
competence. An essential distinction is between aspects of the job at which the person is 
competent (competence), and aspects of the person which enable him or her to be 
competent (competency) (Woodruffe, 1993, p. 7). 
 
Winterton (2007) reminds us that the competence-based approach in training was driven by 
five factors (p. 334): 
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 technological innovation and demographic changes increased the importance of 
adaptive training and work-based learning 

 the need to replace supply-driven, traditional education systems with demand-driven 
models 

 lifelong learning policies stressing informal and non-formal learning and the 
accreditation of experience 

 the social value of such recognition of competence, irrespective of the route of 
acquisition, for those who have had fewer opportunities for formal education and 
training 

 the potential of competence-based approaches for integrating education and 
training, whilst aligning both with the needs of the labour market 

 
The emphasis here is clearly on relevance and flexibility in training as the basic rationale for 
competence-based approaches; however, Winterton is critical of many examples of the 
approach for άƴŜƎƭŜŎǘƛƴƎ ǎƻŎƛƻ-cultural contexts, and Χ creating abstract, narrow, and 
oversimplified descriptions of competence that fail adequately to reflect the complexity of 
work performance in diffŜǊŜƴǘ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ŎǳƭǘǳǊŜǎ ŀƴŘ ǿƻǊƪǇƭŀŎŜ ŎƻƴǘŜȄǘǎέ ό²ƛƴǘŜǊǘƻƴΣ 
2007, p. 342). Competences are centred on the individual, but constructivist and 
interpretative approaches view competence as a function of the context in which it is 
applied (Dreyfus & Dreyfus, 1986ύΦ LƴǘŜǊǇǊŜǘŀǘƛǾŜ ŀǇǇǊƻŀŎƘŜǎ ŀŎƪƴƻǿƭŜŘƎŜ ǿƻǊƪŜǊǎΩ ǘŀŎƛǘ 
knowledge and skills (Polanyi, 1967), overlooked if competence is treated as context-free 
because work practice seldom matches formal job descriptions. It may be tempting to 
discount or ignore these complexities when defining competence, but tacit competences, 
even of so-ŎŀƭƭŜŘ ΨǳƴǎƪƛƭƭŜŘ ǿƻǊƪŜǊǎΩ όYǳǎǘŜǊŜǊΣ 1978), can have a determining impact on the 
success of an enterprise (Flanagan, McGinn, & Thornhill, 1993). 
 
Competencies deal with the behaviours people need to display in order to do the job 
effectively, such as sensitivity, and not with the job itself, such as duty manager. The job 
itself consists of a set of deliverables, outputs or roles, each of which requires a number of 
individual competencies. Some lists of competences confound these two by putting together 
what people must be able to do, with what they need to do it effectively (Boyatzis, 1982, p. 
71). The result is a set of competency dimensions that are not independent. This creates 
problems when the list is put to use, for example, as assessment criteria. If the list includes 
both competencies and job roles, the team of assessors will be unclear about the particular 
competence to credit with a particular piece of behaviour. This will in turn disrupt the 
validity of the assessment (Woodruffe, 1993). The differentiation of competency from 
competence is thus more than correct terminology, but integral to the ways these terms 
shape best practice in competence assurance, and also the training and reaccreditation of 
individuals within the industry. Part of the task for this research project, then, will be to 
examine this issue as it appears in written competence standards and as those standards are 
translated into practice. 
 

1.2. Getting the right recruits 
 
Lƴ ǘƘŜ ƻǇƛƴƛƻƴ ƻŦ ǘƘŜ ¦YΩǎ wŀƛƭ {ŀŦŜǘȅ ŀƴŘ Standards Board (RSSB), the simplest way to 
ƛƴŎǊŜŀǎŜ ƻǾŜǊŀƭƭ ŎƻƳǇŜǘŜƴŎŜ ƻŦ ǘƘŜ ǿƻǊƪŦƻǊŎŜ ƛǎ ǘƻ άƛƴŎǊŜŀǎŜ ǘƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǇŜƻǇƭŜ ǿƘƻ 
ȅƻǳ Ŏŀƴ ŎƭŀǎǎƛŦȅ ŀǎ ŎƻƳǇŜǘŜƴǘέ όRail Safety and Standards Board, 2006, p. 28). While they 
acknowledge (p. 41) that competence may in some cases be a matter of senior staff 
perception rather than reality, there is increasing interest and discussion across the industry 
about the kind of entry test that may help identify the right recruits for the train ŘǊƛǾŜǊΩǎ ƧƻōΦ 
The kinds of competencies being sought may turn out to be contradictory, with some 
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operators looking for drivers who will take a more professional and less rule-bound 
approach to driving, whilst trainers emphasise that train driving can become very routine 
and drivers need to be able to handle boredom while remaining alert to the possibility of 
risk. Most operators put applicants through a range of tests, with some using aids such as 
the Vienna Test System. 

1.2.1 The Vienna Test System 

The Vienna Test System (VTS) is a computer-aided psychological diagnostic tool produced by 
Schuhfried gmbH (Schuhfried, 2009). Founded by Dr. Felix Schuhfried in 1947, Schuhfried 
gmbH has gone on to develop various tests for use in the fields of traffic, aviation, sport, and 
neurological psychology. The VTS allows evaluators to define, and then administer, a 
complete test battery (Franklin, 2003, p. 230). Within the rail context, these tests can include 
reaction time, spatial testing, vigilance tasks that are necessary for the safe operation of 
vehicles, and more involved tests such as the tachistoscopic traffic test (Schuhfried, 2007). 
This last test involves photos being presented on a screen for very short periodsτoften only 
a second,τbefore the examinee is asked questions (e.g. were there motor vehicles, 
pedestrians, traffic signs or signals?) about the image. The results of these tests can then be 
ǇǊŜǎŜƴǘŜŘ ƛƴ ŘƛŦŦŜǊŜƴǘ ŦƻǊƳǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ŜǾŀƭǳŀǘƻǊΩǎ ƴŜŜŘǎΣ ƛƴŎƭǳŘƛƴƎ a format suitable 
for inclusion in an initial traffic psychological assessment report. 
 
This form of assessment goes beyond simple rules or practical experience; it allows 
evaluators to pick up trends within examinees before they even get near a train. According 
to the manufacturer (Schuhfried, 2009), the benefits of the VTS are: 
 

 The highest level of objectivity and precision is attainable due to the computer 
testing medium; this includes fast and accurate result compiling. 

 A wide range of tests are available, covering all areas of diagnosis and assessment 
including the rail sector. 

 The interface is simple and intuitive to use; no prior computer knowledge is needed 
to use the system. 

 The technology itself includes light pens and response panels, which allow abstract 
abilities to be tested outside the realm of pen and paper assessments. 

 Schuhfried can customise any assessment criteria required. 
 
Given the problems inherent in assessing competence and competency, the VTS satisfies 
three of the five factors Winterton (2007) lists as driving the demand for competency-based 
training discussed earlier: 

 it is an adaptive training tool, 

 it effectively replaces the supply-driven, traditional education system for train drivers 
with a demand-driven customisable model, and  

 it offers a competence-based approach to the integration of education and training, 
whilst aligning both with the needs of the labour market.  

 
The remaining two driving forces behind competency-based training involve prior knowledge 
and how it is accepted ς something that could be incorporated into the Vienna Test System. 
For instance, ex-aviation pilots may be asked questions on overlapping safety concerns 
within the rail industry. 
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Lƴ ŀŘŘƛǘƛƻƴ ǘƻ ŦǳƭŦƛƭƭƛƴƎ ²ƛƴǘŜǊǘƻƴΩǎ όнллтύ ŎƻƴŎŜǇǘ ƻŦ ŎƻƳǇŜǘŜƴŎy-based training, the VTS 
also embraces the Fitts & Posner (1967) model of skill acquisition. Conceivably, all three 
phases of their framework are incorporated: 
 

i. a cognitive phase of understanding the nature of the task and how it should be 

performed;  

ii. an associative phase involving inputs linked more directly to appropriate actions and 

reduced interference from outside demands; and finally  

iii. aƴ ŀǳǘƻƴƻƳƻǳǎ ǇƘŀǎŜ ǿƘŜƴ ŀŎǘƛƻƴǎ ŀǊŜ ΨŀǳǘƻƳŀǘƛŎΩ ǊŜǉǳƛǊƛƴƎ ƴƻ ŎƻƴǎŎƛƻǳǎ ŎƻƴǘǊƻƭΦ 

This suggests the intriguing possibility that the VTS may be used for wider assessment 
purposes than just recruitment. This could include simple demonstrations and questions for 
the first phase, practical tests of this theory for the second phase, and careful use of 
assessment such as the tachistoscopic traffic test, to ensure that train drivers will act 
instantly and appropriately. This particular method of assessment may have the potential to 
overcome the inherent theoretical and socio-cultural problems within competence versus 
competency training and assessment. In addition to this, the VTS is also claimed to 
encourage a flexible approach to behaviour patternsτsomething that fosters goal-directed, 
well-organised behaviour that is acquired through practice and performed with economy of 
effort in the rail sector. However, a strong caveat comes from preliminary discussions with 
managers in the rail industry, some of whom have concerns about the setting of suitable 
criteria. One manager in particular found that, although a high proportion of applicants 
failed standard pen and paper tests, very few failed the VTS. This of course could be a 
problem to do with communicating requirements rather than any inherent flaw in the 
system, but it highlights the need to clarify this stage of the driver competence cycle. 
 

1.3. Key issues in recruitment 

In considering rail industry recruitment, the key overarching research questions are: 

 What are the strengths and weaknesses of current competence assurance practices 
across a range of settings? 

 What features will be necessary in a national competence assurance framework? 
 

We expect that there will be a range of views across the rail industry about  

 what competencies should be sought in new recruits,  

 the methods of assessment used, and  

 how competencies and competences are expressed and acted upon.  
 

The proposed case study will describe practices in one or two companies and seek to explain 
their strengths and weaknesses, as identified by those companies, within an activity theory 
approach. 
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2 Training 
 

2.1 Developing skills in a rule-based context 
 
Theories of training are based on theories of learning, given that training effectiveness is 
measured by the extent to which the individuals concerned learn what they need to know, 
can do what they need to do, and adopt the behaviours (i.e. the acquisition of knowledge, 
skills, and attitudes) intended. Cognitive learning, related to the understanding and use of 
new concepts (knowledge), may be contrasted with behavioural learning, related to the 
physical ability to act (skill), but each may depend on the other. Welford (1968) defined skill 
ŀǎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŦŀŎǘƻǊǎ ǊŜǎǳƭǘƛƴƎ ƛƴ άŎƻƳǇŜǘŜƴǘΣ ŜȄǇŜǊǘΣ ǊŀǇƛŘ ŀƴŘ ŀŎŎǳǊŀǘŜ 
pŜǊŦƻǊƳŀƴŎŜΣέ ŀƴŘ ǊŜƎŀǊŘŜŘ ǘƘƛǎ ŀǎ Ŝǉǳŀƭƭȅ ŀǇǇƭƛŎŀōƭŜ ǘƻ Ƴŀƴǳŀƭ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ƳŜƴǘŀƭ 
ŀŎǘƛǾƛǘƛŜǎΦ ²ŜƭŦƻǊŘΩǎ ό1968) work demonstrated how actions are selected and coordinated at 
different levels of skilled performance and the conditions of practice and training that 
facilitate the acquisition and transfer of skill. Fitts & Posner (1967) developed a three-stage 
framework for skill acquisition involving:  
 

i. a cognitive phase of understanding the nature of the task and how it should be 

performed,  

ii. an associative phase involving inputs linked more directly to appropriate actions and 

reduced interference from outside demands, and  

iii. aƴ ŀǳǘƻƴƻƳƻǳǎ ǇƘŀǎŜ ǿƘŜƴ ŀŎǘƛƻƴǎ ŀǊŜ ΨŀǳǘƻƳŀǘƛŎΩ ǊŜǉǳƛǊƛƴƎ ƴƻ ŎƻƴǎŎƛƻǳǎ ŎƻƴǘǊƻƭΦ 

Anderson (1983) refined this framework by creating declarative and procedural phases to 
ŎƻǊǊŜǎǇƻƴŘ ǘƻ Cƛǘǘǎ ϧ tƻǎƴŜǊΩǎ όмфстύ ŎƻƎƴƛǘƛǾŜ ŀƴŘ ŀǳǘƻƴƻƳƻǳǎ ǇƘŀǎŜǎΣ ōǳǘ ǊŜǇƭŀŎŜŘ ǘƘŜ 
intermediary associative phase. In its place, Anderson (1983) argued that there is a 
Ŏƻƴǘƛƴǳƻǳǎ ǇǊƻŎŜǎǎ ƻŦ άƪƴƻǿƭŜŘƎŜ ŎƻƳǇƛƭŀǘƛƻƴέ ƛƴǾƻƭǾƛƴƎ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ƻŦ ŘŜŎƭŀǊŀǘƛǾŜ 
knowledge into procedural knowledge. Proctor & Dutta (1995) argue that skills are άƎƻŀƭ-
directed, well-organized behaviour that is acquired through practice and performed with 
ŜŎƻƴƻƳȅ ƻŦ ŜŦŦƻǊǘέ όǇΦ муύΦ This school of thought has been influential in theories of skill 
acquisitionτand hence vocational trainingτand has led to a teaching format that we have 
already observed in the Australian rail industry which bears closer examination.  
 
It is commonplace for trainees to be exposed in the first instance to classroom sessions 
which deal very largely in declarative knowledge only. Extensive printed materials are 
provided, including manuals of detailed operational rules in some cases. A typical excerpt 
from a Queensland Rail (QR) (n.d.) manual reads: 
 

Note 1: For each independently braked rail vehicle less than the required 
number three rail vehicles handbrakes will be required to be applied behind the 
operational independently braked rail vehicles to hold a loaded train stationary 
on the maximum grade. (p. 14) 

 
Material is covered and immediately assessed in a very short time span. For instance, one 
manual on signal was 156 pages long and was taught and assessed within 2 days. This is not 
the end of the training and assessment, as considerable time is spent practicing and being 
assessed on performance on trains. Typically, trainees spend blocks of time (usually weeks) 
in the classroom, interspersed with time on a train under supervision. The acquisition of the 
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declarative knowledge is therefore liable to be separated in time from the practice needed 
to turn that knowledge into skill. 
 
This process may look like an example of the move from declarative knowledge to practical 
skill, and it fits in with ǘƘŜ ǊŀƛƭǿŀȅǎΩ όƳǳŎƘ ŎǊƛǘƛŎƛǎŜŘύ ǊŜƭƛŀƴŎŜ ƻƴ ǊǳƭŜǎ to guide behaviour. 
However, it has been noted that this reliance on rules has the effect of deadening risk-
awareness (Hopkins, 2005, p. 67), an important competence. It is uncertain to what extent 
such a training format delivers the most competent drivers. There is also the question of 
how well such an approach fits with the competencies trainees bring with them. Trainees 
are likely to be individuals with only moderate previous success in classroom situations, and 
ŀ ǇǊŜŦŜǊŜƴŎŜ ŦƻǊ άƘŀƴŘǎ-ƻƴέ ƭŜŀǊƴƛƴƎ ǎǘȅƭŜǎ όRussell, 2006). For those with no previous 
experience of the rail industry, a context for the declarative knowledge is lacking, potentially 
providing a further bar to meaningful learning. The match between teaching goals (i.e. the 
competences to be acquired) and teaching styles therefore deserves examination. 
 
 

2.2  The assessment problems 
 
Competence-based assessment is often used in vocational training. It is concerned with 
demonstrated performance, and assesses performances that are equated with some or all 
aspects of the vocation (Wolf, 1995). The purpose of the assessment is to ensure that 
individuals can perform to the standard required (Fletcher, 2000). The thinking behind 
competence-based assessment is that assessment is so aligned with the outcome required, 
that the assessment measures achievement and outcomes accurately. In comparison, 
traditional paper-based tests may not be assessing the required outcome and could be 
negating expected learning. Competence-based assessment emphasises outcomes, which 
should be distinctive, clear and transparent so that all stakeholders should be able to 
understand what is assessed and what should be achieved (Wolf, 1995). Variability of these 
understandings across assessors can lead to inconsistent standards of competence in the 
workforce. 
 

Competence or compliance 

 
Competence-based assessment is individualised. Individuals being assessed when they are 
ready to be assessedτand recognition of their prior learning and experienceτis important 
(Wolf, 1995). In practice, both of these ideals are rarely implemented due to resource issues 
(Wolf, 1995). In the rail industry within Australia, trainee drivers who have experience within 
the industry in a role such as a guard or transit officer will be allowed some shortening of 
their driver training in recognition of their prior learning and experience, but once training 
starts all trainees in the cohort are treated as functionally equivalent, with the whole cohort 
proceeding at the same pace through the modules. Training and assessment occurs at the 
same pace for each individual in the cohort regardless of the speed with which they as 
individuals learn the requisite skills. Although there are obvious logistical barriers to a truly 
individualised approach, this compliance-based rather than competence-based approach is 
regretted by many in the industry. 
 
The resource cost involved with true competence-based assessment can be prohibitive 
(Wolf, 1995). Assessment should be work-based and encompass all the components of the 
vocation (Wolf, 1995). To assess all competencies may be impractical. For example, 
specialisation of staff occurs within most work places even though they may all be 
performing the same job (Fletcher, 2000; Wolf, 1995). It may therefore be difficult to assess 
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these unused competencies within the normal working environment, necessitating other 
assessment methodsτportfolios or simulated role plays, for exampleτwhich can be difficult 
and time consuming to implement (Wolf, 1995). The use of simulators can help overcome 
this, but not all rail operators or rail training organisations have simulators. 
 
In many instances assessment of learning occurs, rather than assessment for learning 
(Birenbaum et al., 2006). This occurs within the rail industry, with many small pieces of 
assessment occurring within the training of a new driver. These assessments are intended to 
test knowledge gained and competence of the driver with reference to national standardsτ
not to direct or assist learning. These assessment methods are therefore inflexible and do 
not allow self-paced learning. Following the idea that assessment influences and directs 
learning, the focus of trainee drivers would assumably be on rote learning the standards, 
rather than actually applying or understanding them. This may have implications for 
professional practice.  
 

Levels of competence 

 
Due to the costs involved, competence-based assessment is believed to be of most use 
where the cost of training is high and guaranteeing the effectiveness of the training is 
important (Fletcher, 2000; Wolf, 1995) and this scenario is often equated with professional 
training. This raises the issue of encouraging professionalism in train drivers. Trainee drivers 
are trained for approximately 6-12 months before being assessed and graded as competent, 
during which time the trainee drivers are also performing standard work duties. In order to 
be rated as competent, new graduates have to meet minimum standards of competence, 
but it is easy for these minimum standards to become maximum standards by default and 
thus undermine industry professionalism. 
 
The drive of assessment to reach minimum standardsτand the ignorance of relative 
standards of competenceτleads students to seek to achieve only what is required: the 
minimum (Wolf, 1995). Where there is little organisational acknowledgement that there are 
levels of competence, there is no incentive for workers to improve beyond basic 
competence (Rail Safety and Standards Board, 2006). Therefore, the minimum becomes the 
maximum standard. 
 

Assessment determines learning 

 
The influence of assessment on learning is widely acknowledged (Prodromou, 1995; Sambell 
& McDowell, 1998). This is termed consequential validity. When assessment is not aligned 
with the purpose of instruction, learning what was intended is unlikely (Segers & Dochy, 
2006).  Student learning is directed by assessment and the student perceptions of the 
assessment ( Gulikers, Bastiaens, & Kirschner, 2004; Gulikers, Bastiaens, Kirschner, & Kester, 
2008; Sambell & McDowell, 1998; Segers & Dochy, 2006).  Where assessment is deemed by 
students to be irrelevant or off the mark, they will tend to discount the learning. 
 
To measure competence accurately requires a degree of authenticity within the assessment 
(Gulikers et al., 2004). The more authentic the assessment, the more the assessment 
accurately reflects vocational performance. Tasks must assess competence, the assessment 
should be real life, and the thinking processes that experts use in real life are required in the 
assessment (Gielen, Dochy, & Dierick, 2003). In a competence-based learning environment 
based on the above criteria, traditional knowledge tests and assessments are inadequate to 
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promote competence learning (Birenbaum et al., 2006; Gulikers et al., 2004). The rail 
industry uses practical and authentic assessment to a great degree, but still retains a large 
number of inauthentic tests for declarative knowledge. 
 
Authenticity is subjective, which makes student perceptions important when applying 
authentic assessment to learning (Gulikers et al., 2004). A continuum of 5 dimensions is 
proposed by Gulikers et al. (2004) to measure authenticity. These dimensions are the task, 
the physical context, the social context, the assessment result or form, and the assessment 
criteria and standards (Gulikers et al., 2004).  
 
The task dimension requires that assessment involve activities that are also performed in 
professional practice (Gulikers et al., 2004). For train drivers this includes all the behaviours 
associated with preparing, driving and stabling the train under routine and degraded 
conditions. 
 
The physical contextτthe environmentτshould represent that encountered in professional 
practice (Gulikers et al., 2004). Where the skill being assessed is one that cannot be tested in 
real practice (such as emergency responses), Johnson (cited in Rushby, 2006) argues 
persuasively that it is functional authenticity that is importantτmeaning that the 
environment should put the same functional and personal demands on the driver as the real 
situation. Simulator-based assessment can provide this fidelity. 
 
The social context (e.g. the presence of workmates or customers), should also represent 
professional practice (Gulikers et al., 2004). For train drivers this implies the incorporation of 
track controllers, signallers, guards and others in the assessment exercise. 
 
The assessment result or form requires that the outcome of the assessment be as per 
professional practice and be an outcome that allows for valid measures of learning (Gulikers 
et al., 2004). This implies that learning outcomes may be measured for level of performance 
on more than a pass/fail basis.   
 
Criteria are those characteristics of the assessment result that are valued, and standards are 
the level of performance expected from students (Gulikers et al., 2004). Both must be 
realistic compared to actual practice and the reasonable expectations of a driver in the light 
of his experience. All these dimensions will be incorporated into descriptions of assessment 
practices during this research project. 
 
Increasing authenticity of assessment within the rail industry should result in better training 
outcomesτthat is, more competent drivers at all levels of competence.  
 

Assessors’ judgement 

 
Maintenance of competence assessment within the rail industry is conducted by 
experienced tutor drivers, with a minimum qualification (Certificate IV) for workplace 
trainers and assessors. These assessors do not decide or develop assessment criteria but are 
responsible for interpreting the criteria (Timma, 2005). Therefore an assumption within the 
assessment is the ability of the assessor to make correct judgements regarding the meaning 
of the criteria and standards, and of the ŘǊƛǾŜǊΩǎ ǇŜǊŦƻǊƳŀƴŎŜ against those criteria and 
standards (Jones, 1999; Timma, 2005).  
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Judgements made by workplace assessors involve a large component of tacit knowledge, 
and this requires high levels of vocational expertise on the part of assessors (Jones, 1999; 
Timma, 2005). Staff with expertise in their chosen field may or may not also be able to 
assess with expertise when they have undergone assessor training (Timma, 2005). Assessor 
judgements are vital in competence-based assessment, as assessor training on its own does 
not ensure repeatable and consistent assessments (Jones, 1999; Timma, 2005). 
 
The complex nature of the judgments made by the assessor on the actual performance 
assessed, prior knowledge concerning the person being assessed, and/or personal  exposure 
to the person being assessed makes assessment more about personal decisions and 
judgments of the assessor rather than the mechanical application of performance criteria 
(Jones, 1999; Timma, 2005). A study of ambulance drivers in New Zealand found that the 
actual practices of ambulance assessors encourage the view that performance standards are 
difficult to describe in absolute detail and that value should be placed on the judgement of 
the assessors involved (Hoy-Mack, 2005) in the context of adequately specified 
competences. Adequately specified competences may not need to be exhaustively specified. 
 
In practice, the detail required for the establishment of competencies leads to an ever 
increasing spiral of specification (Wolf, 1995). This is counter to the ideal of competence-
based assessment being general and clear to all stakeholders (Wolf, 1995). As more detail is 
used to describe competences, the less practical the competences become for assessment, 
meaning the assessors use more judgement, leading to less clear and transparent 
assessment methods (Johnson, 2008; Jones, 1999; Wolf, 1995). In practice, competence-
based assessment runs the risk of defeating itself. 
 
A major problem with competence-based assessment is the implicit assumption that all 
stakeholdersτassessors, managers, trainees, government, unions and industryτaccept and 
agree with the competences. Managers and line workers may well disagree on what is 
required and expected from vocations, and what counts as competent performance (Rail 
Safety and Standards Board, 2006). The assumption of competence-based assessment is that 
competences are so clear and descriptive that every stakeholder understands and identifies 
with the competence similarly, yet in practice this does not often occur (Wolf, 1995). 

 
 

2.3 Key issues in training 
 
Key focus areas with respect to competence assurance in training are likely to be: 
 

 congruence between learning outcomes and training formats 

 the degree to which competence rather than compliance drives instruction 

 the desirability of recognising levels of competence beyond the basic  

 how authentic assessment functions beside standard tests 

 the interaction between descriptors of competence such as criteria and the practice-
based judgement of assessors 
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3 Ongoing competence assurance 
 
As noted in the introduction, ŀƭƭ Ǌŀƛƭǿŀȅ ƻǇŜǊŀǘƻǊǎ ƛƴ !ǳǎǘǊŀƭƛŀ ŀǎǎŜǎǎ ǘƘŜƛǊ ŘǊƛǾŜǊǎΩ 
competence at regular intervals throughout the ŘǊƛǾŜǊǎΩ working lives. This is the aspect of 
monitoring most commonly thought of as being involved in competence assurance. While 
previously this routine retraining and assessment would have occurred at regular intervals, 
there is a trend (Rail Safety and Standards Board, 2006) both here and overseas to move 
towards a more targeted practice of assessing each driver at some predetermined interval 
and then providing only such training as is deemed necessary. If there are no problems, no 
retraining is given. Debate persists about how often each driver should be assessed, how 
formal that assessment should be and in what form, and whether there are some aspects of 
performance that need to assessed more regularly than others. 
 

3.1 Skill decay 
 
Skill decay refers to the loss or decay of trained or acquired skills (or knowledge) after 
periods of non-use (Arthur, Bennett, Stanush, & McNelly, 1998) and is therefore important 
to an understanding of what the intervals for ongoing competence assessment should be. In 
general, skill decay is greater the longer the period of non-use, and different categories of 
skills have different rates of skill decay (Arthur et al., 1998). Closed-loop skill tasks,τthat is, 
procedural tasks with a defined beginning and ending (e.g. a pre-flight check) undergo less 
skill decay than open loop tasks (e.g. problem solving). Physical tasks decay less than 
cognitive tasks, and speed tasks decay less than accuracy tasks (Arthur et al., 1998). All of 
these parameters will provide dimensions of analysis for the case study. 
 
Of importance to skill decay is the non-practice interval after training. The longer the delay 
between acquiring the skill and using the skill, the greater the skill decay (Arthur et al., 
1998). During and after train driver training, drivers are using the physical skills involved in 
train driving and route knowledge skills. Therefore, the skills most likely to decay quickly will 
be those skills that were learned and are not routinely used in the course of train driver 
duties, such as emergency responses.  A meta-analysis of the available literature reports 
that:  
 

after more than 365 days of non-use or non-practice, the average participant was 
performing at less than 92% of their performance level before the non-practice 
interval (Arthur et al., 1998). 

 
A brief examination of related skill decay literature reveals studies that examine critical 
medical professions and their ability to retain knowledge and skills in situations analogous to 
that of train drivers. The skills of airway management and resuscitation are vital skills for 
medical professionals that may not be used daily (Semeraro, Signore, & Cerchiari, 2006; Su, 
Schmidt, Mann, & Zechnich, 2000; Youngquist, Henderson, Gausche-Hill, Goodrich, Poore, & 
Lewis, 2008). Skill decay is evident, with those who had the least opportunity to use the skills 
in the work setting showing the most decay (Youngquist et al., 2008). Skills decay is clearly 
observed 6 months after training (Semeraro et al., 2006), and  skill levels were found to be at 
the same reduced levels after 12 months (Su et al., 2000). The decay of infrequently used 
airway management and resuscitation skills shares some similarity with the emergency 
response skills required by train drivers, in that they are also vital skills that are not used 
often, suggesting that we should expect similar decay rates in rail.  
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Skill decay is acknowledged within the rail industry. For instance, all operators have different 
requirements concerning the maintenance of route knowledge.  The usual requirement is to 
drive over that route at least once per year. This is due to the acknowledgement of the loss 
of the route knowledge and the possibility of changes to the route such as new signals. 
Failure to work the required hours on the route within the time frame necessitates training 
on the route to achieve competence. As with other retraining intervals, the period chosen 
seems to be motivated by tradition rather than measurement of actual skill decay and it 
remains an open question what the optimum interval might be. 
 

 3.2 Risk-based approaches 
 
The necessity to reduce both business and public risk has been a major motivation for the 
shift away from routinised assessment and retraining. An obsession with risk has become 
one of the defining cultural characteristics of Western societies (Beck, 1992; Robertson, 
2001). If Winterton (2007) is to be believed, culture has a huge influence over how 
competence is viewed, taughtΣ ŀƴŘ ŀǎǎŜǎǎŜŘΣ ŀƴŘ ǘƘǳǎ ƻǳǊ ŎǳǊǊŜƴǘ άǊƛǎƪ-ŀǾŜǊǎŜέ όIŀǊǘƘƻǊƴ ϧ 
Oaks, 2003, p. vii) society needs to be taken into account when discussing competence. 
Towards this end, an understanding of how risk management has led to competence 
assurance is necessary. 
 
Risk disputes are ever-present in contemporary Western culture. Controversies occur over 
the risk of genetically modified food, current virus pandemics, environmental factors such as 
global warming, and the latest fad in medical treatment. For years risk assessment was 
based on technical assumptions, and was therefore technically manageable.  Identification 
and measurement of risk were sufficient as a basis for effective public decisions. Social 
psychologists then examined the character of different risks to find what was influencing 
public perceptions. These studies concluded that risks that were involuntary, uncertain, 
unfamiliar, and potentially catastrophic were the most difficult for people to accept 
(Fischoff, Lichtenstein, & Slovic, 1991). 
 
Since that time, attention has shifted from technical risks to inherent risks ς often called 
predispositions. The anticipation of illness and other future risks has become a 
άǇǊŜƻŎŎǳǇŀǘƛƻƴ ƻŦ ƻǳǊ ǘƛƳŜέ ό[ƻŎƪΣ нллмύΦ When this approach is applied toward 
competence assurance the systematic pre-detection of future risks in asymptomatic people 
is inevitable. This has led to the interpretations of the expert outweighing the perceptions of 
the individual being examined. 
 
There is a burgeoning awareness of risk as a social and cultural concept, and that risk 
perceptions depend less on the nature of a hazard than on political, social, and cultural 
ŎƻƴǘŜȄǘǎΤ άbŀǊǊŀǘƛǾŜǎ ƻŦ Ǌƛǎƪ ŀǊŜ ώƴƻǿϐ ǇŜǊǾŀŘŜŘ ōȅ ŎƻƴŎŜǇǘǎ ƻŦ ŀŎŎƻǳƴǘŀōƛƭƛǘȅΣ ƭƛŀōƛƭƛǘȅΣ ŀƴŘ 
ōƭŀƳŜέ όIŀǊǘƘƻǊƴ ϧ hŀƪǎΣ нллоΣ ǇΦ ƛǾύΦ IŀǊǘƘƻǊƴ ϧ hŀƪǎ όнллоύ found that diverse 
interpretations of risk are the result of risk being viewed through different socio-cultural 
frames. Risk can thus be variously viewed as: 
 

 a technical matter to be resolved by measuring the extent of harm 

 a bureaucratic issue of appropriate regulatory mechanisms and jurisdictions 

 an economic question of allocating costs and benefits 

 a political issue involving consumer choice and control 

 a moral issue involving questions of social responsibility, religious values, equity and 
rights 
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In keeping with the focus of this project, we have adopted the view that risk is primarily a 
bureaucratic issue of appropriate regulatory mechanisms, and to a lesser extent an 
economic question of allocating costs and benefits. By understanding how risk is defined for 
this project, an historical profile can be created to demonstrate how regimes of competence 
assurance are structured with regard to risk. 
 
Risk management has historically resulted in regimes of competence assurance, and these 
regimes have consequently increased rail safety and decreased regulatory oversight costs 
over time.  
 
Let us first consider an historical perspective. During the delivery of the fifteenth Sir 
Seymour Biscoe Tritton Lecture in 1977, the UK Chief Inspecting Officer of Railways Captain I. 
McNaughton argued that less could legitimately be spent on rail safety. In his view, the level 
ƻŦ Ǌŀƛƭ ǎŀŦŜǘȅ ŀǘ ǘƘŜ ǘƛƳŜ ǿŀǎ άŀƴ ŀŎŎŜǇǘŀōƭŜ ƻƴŜΣ ŀƴŘ ǎǳŦŦƛŎƛŜƴǘƭȅ ŀōƻǾŜ ǘƘŜ ƳƛƴƛƳǳƳ 
standard acceptable to public opinion to allow the occasional serious accident to occur 
ǿƛǘƘƻǳǘ ǳƴŘǳŜ ǊŜŀŎǘƛƻƴέ όIƻƻŘΣ мффсΣ ǇΦ мпнύΦ McNaughton concluded that some relaxation 
of the current safety requirements, with consequent cost savings, might be made without a 
significant lowering of safety standards. 
 
! ŘŜŎŀŘŜ ƭŀǘŜǊΣ {ƛǊ !ƴǘƘƻƴȅ IƛŘŘŜƴΩǎ ǇǳōƭƛŎ ƛƴǉǳƛǊȅ ƛƴǘƻ ǘƘŜ /ƭŀǇƘŀƳ Ǌŀƛƭ ŘƛǎŀǎǘŜǊ ǿŀǊƴŜŘ 
ǘƘŀǘ άƳƻǊŜ ŎƻǳƭŘ ŀƴŘ ǎƘƻǳƭŘ ōŜ ŘƻƴŜέ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǎŀŦŜǘȅ ƛǎ ƴƻǘ ŎƻƳǇǊƻƳƛǎŜŘ ōȅ 
permitting commercial considerations to delay investment in safety-related projects (Waring 
& Glendon, 1998, p. 266). 
 
British Rail went on to state that before the Clapham crash, which killed 35 people due to a 
signal malfunction, its approach to safety was based exclusively on the reliability of 
equipment (Glendon, Clarke, & McKenna, 2006, p. 135). Following this and other disasters, 
British Rail eventually implemented quantified risk assessment techniques to rank the risks 
posed by fire, collision and other threats (Tran, 2003, p. 129). This development was a 
response to recommendations resulting from the Appleton Inquiry ƛƴǘƻ ǘƘŜ мфут YƛƴƎΩǎ 
Cross disaster. The inquiry had concluded that disproportionate resources were being spent 
on fire safety in comparison with other safety measures. 
 
It is no surprise that quantified cost-benefit approaches to rail safety are undertaken in an 
industry striving to remain economically viable in the face of  diminishing government 
subsidy (Hood, 1996, p. 156). Nevertheless, it is evident that risk management within the rail 
industry has evolved. Focus has shifted from equipment reliability towards a broader 
recognition of the risk factors involving equipmentτand from the training of staff to 
addressing the risk factors affecting staff before, during, and after training.  
 
In hindsight, the evolution of risk management from a cost-benefit focus  towards 
competence assurance seems inexorable. Risk management strategies which seek to 
establish value for the loss of life or other harmsτtreating risk as if it could be measured 
and calculated like some physical quantity such as weightτseem destined for failure. 
Despite saving the industry money, these approaches fail to capture the impact of social, 
cultural and political context on perceptions of risk. Through understanding the social and 
cultural pressures that are exerted on the workforce (in this case, train drivers), a 
competence assurance approach to risk management offers a promising means to build 
safety into corporate planning and operations. 
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Training Needs Analysis 

 

All rail organisations spend a large amount of time and resources in training and gauging the 
competence of their personnel (Anca, 2007, p. 295). However, there are still questions 
raised as to whether personnel τparticularly those in safety critical operational roles such 
as train drivers or signallersτare actually trained adequately for the tasks they are required 
to fulfil. There is an inherent danger that organisations ΨƻǾŜǊ-ǘǊŀƛƴΩ ƻƴ ǎƪƛƭƭǎ ǘƘŀǘ involve low 
ǊƛǎƪΣ ƻǊ ΨǳƴŘŜǊ-ǘǊŀƛƴΩ ƛƴ ŀǊŜŀǎ ǘƘŀǘ ŀǊŜ ƻŦ Ŏritical importance. Over-training can lead to 
inefficiencies in resources and time, and under-training can lead to an increase in an 
ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ risk exposureτparticularly where risk management controls are reliant on 
human behaviour. One way to ascertain personnel competency and whether shortfalls can 
be rectified with further training is through a training needs analysis (TNA). 
 
A TNA is a systematic exploration of the way things are and the way they should be.  These 
things are usually associated with individual or organisational performance.  A TNA is 
conducted when an organisation has decided as part of its own policy that trainingτor 
further trainingτshould be provided for its staff members, or may be a solution to its 
problems (Hendrick, 1990, p. 64). 
 
A TNA will provide an ideal starting point when making decisions about an intervention or 
investment in human resource development. A TNA is conducted to identify training goalsτ
that is, areas of knowledge or skills that training should impart to trainees in order that they 
can meet organisational goals (usually understood as attaining a performance standard). 
This phase also includes identifying when training should occur and who should attend as 
learners. It makes sense to carry out a TNA to ensure that costs directly associated with 
training plus costs due to loss of work time are both justified.  
 
Competence-based assessment allows for the identification of training needs (Fletcher, 
2000) in terms of well-defined competences. Through the use of competence-based 
assessment, a skills audit of the entire organisation can be undertaken which allows 
managers to identify specific, individual training needs (Fletcher, 2000). Initial competency 
assessments of staff result in a metric of current levels of performance, and in conjunction 
with proper managerial and human resource planning, the identification of skills the 
organisation needs to acquire. Continuous assessment allows for regular monitoring of skills 
levels, and therefore identifies gaps where training is required or desired. The use of 
competence-based assessment in this manner requires a clear identification of skills and 
performances required from the workforce in their regular functions.   
 
The most effective use of competence-based assessment would require organisations to 
accurately identify and describe current competencies and competences, as well as required 
future or best practice competences. In relation to train drivers, this would require that the 
rail industry  develop an accurate list of competences required for the current role, while 
also anticipating future business expansion and, more importantly, public sentiment 
(Hopkins, 2005). Public sentiment is a major driver of rail industry core values in Australia 
and overseas (Hopkins, 2005) with incidents like level-crossing crashes leading to public 
outcry, major investigations and changes in rail practices. 
 
One TNA methodology follows five basic steps  (Hendrick, 1990, p. 69): 

 Step one: perform a gap analysis 
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 Step two: identify priorities and importance 

 Step three: identify causes of performance problems and/or opportunities 

 Step four: identify possible solutions and growth opportunities 

 Step five: present your findings 

 
Involving existing staff in the TNA is recommended, but there are pitfalls that could limit the 
usefulness of a TNA. When conducting a gap analysis it is necessary to ensure that actual 
practice is compared with desired practiceτthat is, the study must describe the current 
state-of-skill in the workforce and not rely on a line managerΩs understanding of it. The RSSB 
(2006) note that a mistaken managerial perception of skill level may be part of the problem 
(p. 41). Another point is that not all gaps are best addressed by the training of workers. 
There may need to be training for managers, and/or changes to policy or structure. 
 
Prioritising training needs in a safety-critical job such as train driving is best done through a 
close study of the risks involved (Rail Safety and Standards Board, 2006). A risk-based 
training needs analysis (RBTNA) involves not only understanding the tasks that are 
performed, but also understanding the risks associated with failing those tasks. Essentially, 
those tasks with the highest likelihood and/or consequence of not being performed correctly 
should be prioritised in ŀƴ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ training approach. 
 
Anca (2007) recommends ǘƘŀǘ άǊƛǎƪ based prioritization should be applied not only to initial 
training, but to competence assessment and assurance as well as ongoing refresher ǘǊŀƛƴƛƴƎέ 
(p. 295). He goes on to list some circumstances in which an RBTNAshould be undertaken 
 

 when creating new job roles 

 when making changes in roles or embarking on a structural re-organisation 

 when making changes in systems, processes, or equipment 

 proactively for improving job performance 

 reactively, in response to an incident where performance was implicated 
 
Thus an RBTNA has a focus on prioritising tasks with the greatest likelihood of failure and 
degree of consequence. This is based on recognition that risk control within the rail industry 
relies on correct human action all of the time, and this control is inherently weak if the 
individual is not competent to undertake the action. By recognising  areas of high risk and 
the skills required to allay those risks, the selection of personnel based on their 
predispositions (determined by a Vienna Test or similar) can be made to best mitigate these 
risks. An RBTNAΣ ǘƘŜǊŜŦƻǊŜΣ άŀƭƭƻǿǎ ƻǇǘƛƳŀƭ ǳǎŜ ƻŦ ƳƻƴŜȅ ŀƴŘ ǊŜǎƻǳǊŎŜǎέ ό¢ŀȅƭƻǊΣ 9ŀǎǘŜǊΣ ϧ 
Hegney, 2004, p. 511).  
 
RBTNAs have been carried out by the companies who will be the focus of the case studies to 
be undertaken as part of this research project. The case studies will describe how these 
companies have structured their RBTNAs, what the outcomes were, whether there were any 
significant differences between their processes and responses, and what problems (if any) 
were encountered. 
 
A recurring theme within the literature is a realisation ǘƘŀǘ άǿŜ Ŏŀƴƴƻǘ ŜƭƛƳƛƴŀǘŜ ǘƘŜ ƘǳƳŀƴ 
ŦǊƻƳ ǘƘŜ ǎȅǎǘŜƳέ ό!ƴŎŀΣ нллтΣ ǇΦ олмύΦ In terms of risk management, humans remain the key 
defence against accidents and other incidents. Therefore, there needs to be confidence that 
train drivers and other frontline personnel are equipped with the skills, knowledge and 
attributes necessary to perform required tasks safely. With this need in mind, a risk-based 
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approach to understanding and addressing training needs is necessary (Rail Safety and 
Standards Board, 2006). 
 

 3.3 Record keeping 
 
The RSSB (2006) review of rail industry best practice concluded that a good Competence 
Management System (CMS) focuses on competence at two levelsτthe individual and the 
business as a whole (p. 21). This relates to the argument in the literature that businesses can 
gain competitive advantage by managing core competencies for the business as a whole. 
These core competencies includeτbut are not restricted toτthe competencies that 
employees bring to their jobs (Lindgren, Henfridsson, & Schultze, 2004). Competence 
management at the organisational level is beyond the scope of this research, but the 
discussion of the intersection of core competences and job competences provides a useful 
context for considering the administrative problems (e.g. record-keeping) that underlie 
competence assurance. 
 
Rail operators across Australia have to be able to assure regulatory bodies that their 
workforce is able to operate safely, and it is this regulatory requirement that appears to 
drive competence assurance processes more than business or professional development. 
¢Ƙƛǎ ƛǎ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ ǊǳƭŜ-bound culture. Even within this narrower conception of 
ŎƻƳǇŜǘŜƴŎŜ ŀǎǎǳǊŀƴŎŜ ǘƘŜ ƴŜŜŘ ǘƻ ƪŜŜǇ ŘŜǘŀƛƭŜŘ ǊŜŎƻǊŘǎ ƻŦ ŜǾŜǊȅ ƛƴŘƛǾƛŘǳŀƭΩǎ ŎƻƳǇŜǘence 
is a major logistical undertaking, and yet relatively few studies of the problems involved with 
record-keeping exist (Lindgren et al., 2004). One of the few available enquiries is the action 
research study undertaken by Lindgren et al. (2004) which examined the development of an 
IT-based management system within an organisational core competency framework. This 
study includes a useful review of the previous literature in this area.  It also provides some 
valuable insights that will inform our own researchτespecially with respect to the question 
about the desirability and possibility of professionalising the job of train driver beyond being 
a rule-follower to being critically aware and proactive. 
 
Lindgren et al. (2004) expose the shortcomings of job-based rather than skills-based 
competence management. In job-based systems, the tasks are closely defined and workers 
are sought to fit the pattern of those tasks. A skills-based approach is more likely to capture 
more competences and hence be able to make use of them. This disparity is significant if an 
operatorΩǎ Ǝƻŀƭǎ ƛƴŎƭǳŘŜ ǘƘŜ ŘŜǎƛǊŜ ǘƻ ǳǎŜ ǿƻǊƪŜǊǎΩ ŎƻƳǇŜǘŜƴŎŜǎ ǘƻ ƛƳǇǊƻǾŜ ŎƻƳǇŜǘƛǘƛǾŜ 
advantage and/or to allow workers to make full use of all their competences to develop their 
own careers and thus improve job satisfaction and potentially retention of skilled workers. A 
part of our case studies will examine how well competence management systems match 
company objectives in such ways. 
 
Lindgren et al. (2004) also favour flexibility in competence management systems, since very 
cumbersome, hierarchically controlled systems not only fail to capture the development of 
ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŎƻƳǇŜǘŜƴŎŜǎ ƻǾŜǊ ǘƛƳŜΣ ōǳǘ ǘŜƴŘ ǘƻ ǇǊŜǎŜǊǾŜ ƘƛǎǘƻǊƛŎŀƭƭȅ ǊŜƭŜǾŀƴǘ 
competences even where changing demands of the job may dictate the need for new 
competences.  
 

3.4 Key issues in ongoing competence assurance 
 
The literature review has suggested that the key issues with respect to ongoing competence 
assurance are: 
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 Optimum assessment intervals 

 άJust-in-ǘƛƳŜέ ǘǊŀƛƴƛƴƎ ŘŜƭƛǾŜǊȅ 

 Risk-based training needs analysis 

 The impact of management systems 
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4 Implications for case studies 
 
While the preceding literature review has highlighted areas for discussion at each stage of a 
ǘǊŀƛƴ ŘǊƛǾŜǊΩǎ ǊŜŎǊǳƛǘƳŜƴǘΣ ǘǊŀƛƴƛƴƎ ŀƴŘ ŜƳǇƭƻȅƳŜƴǘ, we take seriously the proposition 
thatτregulatory requirements notwithstandingτthe context of operation influences what 
Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ΨōŜǎǘ ǇǊŀŎǘƛŎŜΩΦ We therefore take the view that by documenting relevant 
dimensions and operations of heterogeneity, regularities will emerge which can be applied 
generally. The task is therefore to describe and assess the contributions and perceptions of 
particular contexts, rather than measure them against a norm.  With this in mind, we will 
draw on activity theory to guide our research. 
 

4.1 The theoretical background 
 
Activity theory has been chosen as the most appropriate approach to acquire an 
understanding of competence assurance. This methodology provides a framework for 
understanding an activity in terms of the relationships between human actors, material 
objects, cultural values and organisational systems. A diagrammatic representation of this 
framework is shown in Figure 2. 
 

mediating artefacts 

subject 
object 

 rules, conventions community division of labour 

outcome 
transformation 

 
Figure 2: The model of activity system (Cole & Engeström, 1993) 
 
This model can be helpful in understanding the organisational structure and dynamics of an 
activity system in which individuals participate. Individuals (the 'subject') are constituted in 
'communities' (see Figure 2). The relations between subject and community are mediated, on the 
one hand by a variety of cultural artefacts (signs, tools, texts, etc.), and on the other hand by 
'rules' (norms, values, and sanctions) that pattern interpersonal relations in practices. Because 
ǘƘŜǎŜ ǊŜƭŀǘƛƻƴǎ ŀǊŜ ƻŦǘŜƴ ŀǎȅƳƳŜǘǊƛŎŀƭΣ ǘŀǎƪǎ ŀǊŜ ŘƛǎǘǊƛōǳǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ΨŘƛǾƛǎƛƻƴ ƻŦ ƭŀōƻǳǊΩΦ 
Participants in an activity continuously negotiate tasks, powers, and responsibilities among 
themselves (Goos et al., 2004).  

There are a number of potential starting points for the description of any real activity system. We 
could consider the recognised competent train driver as the individual whose position is defined 
by and depends on a community that includes peers, assessors, and managers. The kinds of 
artefacts that mediate the relationship include management systems, tests, and test resultsτbut 
ŀƭǎƻ ǘƘŜ ǘƻƻƭǎ ƻŦ ǘƘŜ ŘǊƛǾŜǊΩǎ ǘǊŀŘŜ (trains, communication systems, etc.) As we have often noted, 
the rail industry in Australia is heavily reliant on formal rules, but alongside these we would expect 
to find a number of context-specific conventions influencing behaviour and perceptions. The 
division of labour through which relationships and activities are negotiated is likely to be different 
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from the formal hierarchy and job descriptions of the workplace, and is therefore not able to be 
captured in formal documents. To do so will require first-hand investigation. 

It is these dimensions of an activity system which will structure the research questions used in the 
case studies (Yin, 2003). Based on the literature review, the following list of questions is proposed, 
but this list may change in the light of negotiations with the steering committee and experience in 
the field. 

4.2 The case study questions (in no particular order) 
 
Participants 

 Who are the participants? 
o how are they selected? 
o are their backgrounds significant? 

 Why those participants? 

 What roles are available to them? 

 How do they negotiate those roles? 
 

Artefacts 
 What are they? 

 What underlying values and bodies of knowledge do they symbolise? 

 What are the effects of these underlying values on use? 

 What are the high-status bodies of knowledge? 

 What meditational functions are apparent? 

 What innovations are present/desired? 

 What do documentary sources tell us? 
o Planning documents 

Á Newsletters 
Á Web-based information 
Á Published articles 
Á Assessment documents 
Á Lesson plans 

 

Rules and norms 
 What are the organisational goals for competence assurance? 

 How is the process framed to participants? 

 How is the process articulated by participants, especially train drivers and their assessors? 

 What congruence exists between this framing and cultural context? 

 What barriers/tensions are observable? 

 How effective do participants judge it to be? 

 

4.3 Conclusions   

 

As previously articulated, the overarching questions driving this research project are: 

 What are the strengths and weaknesses of current Australian rail industry 
competence assurance practices across a range of settings? For example, what are 
the implications of the use of in-cab assessors who typically only observe routine 
drives? 
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 What features are necessary in a national competence assurance framework? 

 How might such a framework be operationalised within the existing range of 
contexts? 

o What groundwork needs to be undertaken within companies? 
o What allowances need to be made for size, nature of business, different 

assets, etc? 

 What benchmarks are appropriate when setting triggers for assessment and 
retraining? 

 

While the case studies are intended to provide detailed answers to these questions, this 
literature review has raised additional, fundamental questions about the nature of 
competences and how they are understood and acted on by everyone in the system. We 
have gone beyond instrumental considerations such as the timing of assessments to raise 
the possibility that levels of competence or professionalisation may be recognisable, and 
have suggested some elements of management systems that may be needed to support 
such a shift if it is deemed appropriate. We are aware that some industry partners are 
already developing their competence assurance systems on the basis of similar 
considerations. We can articulate these considerations with respect to each of the stages of 
a train ŘǊƛǾŜǊΩǎ ŎŀǊŜŜǊ ŀǘ ǿƘƛŎƘ ǘƘŜƛǊ ŜƳǇƭƻȅŜǊ ƴŜŜŘǎ ǘƻ ōŜ ŀǎǎǳǊŜŘ ƻŦ ǘƘŜƛǊ ŎƻƳǇŜǘŜƴŎŜ: at 
first recruitment, on completion of initial training, and as a regular part of ongoing quality 
control. 

    

1. Building competence assurance begins with confidence that the most suitable 
trainees have been recruited. 

 

 The research will need to consider recruitment processes and standards within an 
activity theory approach, paying particular attention to questions of how well 
personal competencies are, can be or should be distinguished from job competences. 
For instance, will it be helpful to the establishment of a national framework to have a 
common set of competencies required of incoming trainees, or does the nature and 
scope ƻŦ ǘƘŜ ŜƳǇƭƻȅŜǊΩǎ ōǳǎƛƴŜǎǎ ƘŀǾŜ ŀƴ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŘŜǎƛǊŜŘ ŎƻƳǇŜǘŜƴŎƛŜǎΚ 

 Consideration will need to be given to the changes that might be necessary to 
internal company processes in either event, and how those changes may be 
instituted.   

2. Authenticity in instruction and assessment are likely to produce best competence 
and greatest assurance of competence. 

 

 The safety-conscious nature of the rail industry leads to a concern with rules and 
compliance which may sometimes militate against the most authentic training and 
assessment processes. The research needs to keep in mind the real nature of this 
constraint in weighing up the factors identified in Section 2.3 above. 

 The project needs to consider the description and understanding of competences in 
practice and how well they deliver assurance for stakeholders that desired 
competences are present. 
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3. The management processes used in the ongoing review of competence can have an 
impact on levels of competence as well as levels of confidence in competence. 

 

 Some management processesτsuch as those which seek to foster core business 
competence as well as individual competenceτimply greater professionalisation of 
train drivers and different benchmarks for review and intervention. 

 The research needs to document the extent to which greater professionalisation of 
the train driver beyond the basic standards required of regulated competences is 
necessary and desirable. 

 The need for increased professionalisation may vary with the working context and 
consideration will need to be given to how that may impact on a national framework 

 The question of increased professionalisation will affect all of the factors identified in 
section 3.4; these issues should be investigated with this influence in mind. 
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