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Many safety-critical industries are facing both the opportunities and challenges that come with rapid 
technology development and increasingly complex automated systems.  Added to this, is the challenge 
posed by growing skills shortages across many safety-critical roles.  This landscape is mirrored within 
the field of training and competence management in safety-critical industries.  Training technology is 
rapidly advancing, with developments in simulation, virtual reality, and adaptive learning technologies.  
At the same time, commercial pressures and skills shortages necessitate that training is expeditious and 
efficient, while remaining effective in building the competence required for safe operations.  The 
effective identification and prioritisation of training requirements becomes critical, to ensure that 
training utilises learning tools and devices effectively; that it is efficient in its design and delivery; and 
most importantly, that it supports safe and effective human performance.   

Risk-Based Training Needs Analysis (RBTNA) provides a valuable tool to identify and prioritise training 
needs for safety-critical roles.  Used well, it has the potential to make training programs more effective 
by identifying the detailed training needs for a role in a structured and systematic way, based on a 
thorough understanding of the role and the context in which it is performed.  RBTNA also has the 
potential to make training more efficient, by ensuring that an appropriate amount of training is 
provided, based on the actual training needs of the role, and that the greatest emphasis is placed on the 
training needs that are likely to have the most impact in actual line performance.   

RBTNAs have been widely embraced by the rail industry, particularly in Australia and the UK.  In 
Australia, RBTNAs gained prominence after the Waterfall accident in New South Wales, and became a 
routine step in defining training needs for safety-critical roles in many rail organisations, and as part of 
major procurement projects.  However, the industry is yet to exploit the full potential of RBTNAs as a 
core component of competence management systems.  This article will focus on the role of Risk Based 
Training Needs Analysis in a systems-based approach to training, and how to maximise the value of the 
tool, ensuring that the RBTNA it is not a one-off activity that is shelved and forgotten soon after it is 
created!   

What is an RBNTA? 

RBTNA is an advanced form of Training Needs Analysis (TNA), which incorporates an assessment of 
task-related risk.  TNAs can improve organisational outcomes by making training more efficient and 
effective, and when a TNA is risk-based, it ensures that training focuses on addressing relevant human 
performance-related risks.  Applying a rigorous RBTNA approach gives an organisation the comfort and 
assurance that training needs have been properly identified, that training will be focused on the most 
important priorities, and delivered using the most appropriate learning tools.  It guides the priorities for 
both initial and recurrent or refresher training.  The RBTNA outputs are also valuable in determining 
criteria for selection of new personnel into a role.   

An RBTNA uses a structured approach to: 

• identify and understand the role’s functions and tasks  
• identify the tools and systems used in performing the role 
• understand the context in which the role functions are performed 
• identify the training needs (knowledge and skills required) to perform the role 
• prioritise the training needs (according to difficulty, importance/risk and frequency) 
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The RBTNA uses a variety of information sources to inform the analysis, which may include 
documentation review, interviews with Subject Matter Experts (SMEs), workshops, and observations of 
actual performance.  The analysis should seek to understand how work is really done, and the context 
and challenges faced within the operational environment, to ensure that people are prepared through 
effective training to handle these challenges.  Of course, it is important to keep in mind that training is 
often not the most appropriate means of managing risk.  System design or other organisational controls 
should be considered where appropriate, rather than simply trying to use training solutions to fix design 
problems! 

Priorities for training are determined through risk analysis and DIF (Difficulty, Importance, Frequency) 
analysis.  The DIF analysis provides an overall score to help prioritise training needs, according to: 

a. Difficulty in learning or performing the task  
b. Importance of the task (for safety / operational outcomes) 
c. Frequency with which the task occurs in normal operations 

Accordingly, a greater focus is placed on tasks that are more difficult to learn/perform, those that are 
more important (to safety or operational outcomes), and those that are performed less frequently.  
Tasks that are performed less frequently in normal operations are practised less, and therefore some of 
the underpinning knowledge/skills may be more likely to fade.   

RBTNA Challenges 

RBTNA represents a substantial investment, and too often, the full potential of an RBTNA is not 
exploited by the organisation.  After the initial data collection and analysis effort, the RBTNA is rarely 
accessed again or updated, and the document eventually becomes outdated and lacking in relevance.   

The initial work is often commissioned to meet a regulatory expectation, or as part of a major project, 
and once completed, is relegated to the bottom drawer of a manager’s desk, after its creation has 
ticked the compliance box.  It doesn’t always make its way into the hands of the people who could 
actually derive value from its content, and when it does, it is often not easily interpreted by 
instructional designers and operations managers, due to a lack of guidance on how to translate the 
outputs of the RBTNA into practical training outcomes.   

Maximising Return on RBTNAs 

The following simple enhancements to the use of RBTNAs could help to better position them as a 
cornerstone of the competence management system, and exploit their full potential. 

1. Make RBTNAs dynamic, ‘live’ documents 

RBTNAs should be reviewed and updated whenever new evidence becomes available about training 
needs.  Integration with the Safety Management System (SMS), and aligning an RBTNA review cycle 
with annual safety and operational data reporting periods, will help in creating a stronger link between 
safety management and training.  For example, safety data from incident reporting systems or from 
normal operations monitoring programs such as Line Operations Safety Audit (LOSA), or its rail 
equivalent CORS (Confidential Observations of Rail Safety) provide a valuable source of evidence 
about training needs.   

These processes for collection of safety and operational data should seek to understand how work is 
actually done, and the challenges faced in the operational environment.  Work is often imagined to be 
linear, sequential, simple, and performed in accordance with procedures.  However, most safety-critical 
work is associated with substantial complexity, variability, and ambiguity.  People adapt their 
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performance to manage this variability, to maintain safe, effective operations.  Understanding ‘work-as-
done’ rather than just ‘work-as-imagined’ can help to highlight training needs that would not otherwise 
be anticipated. 

The RBTNA can also be utilised as a compliance tool by mapping compliance requirements within its 
structure.  This allows training developers to efficiently identify where course materials need to be 
updated when there are changes to regulatory requirements or vocational frameworks, and to ensure 
that the requirements are not overlooked when making changes to training programs as a result of 
RBTNA updates.  An RBTNA is not only useful when a role is created or changed.  Organisations have 
used RBTNAs to help clarify training needs for existing roles, identify and fill potential gaps in legacy 
training programs, and remove training that is no longer relevant to the role or the operating context. 

2. Integrate with change management tools 

The RBTNA is an effective change management tool and should be integrated with formal change 
management processes.  Any change to the design of a role, introduction of a new system, or change to 
the context in which a role is performed, should trigger a review of the role’s RBTNA.  Integrating the 
RBTNA review as a process step in change management processes or checklists helps to ensure that 
the RBTNA is used to systematically consider how a role may change, and therefore how its training 
needs may change.   

An RBTNA that is kept up-to-date can become an important training planning tool when integrated 
properly in change management processes, identifying changes to training needs early and allowing 
time for developers to manage changes to training proactively.   

3. Identify core competencies 

Traditionally for many safety-critical roles, training programs have been built using lists of procedures 
relevant to the role, along with lists of possible system faults or failures that people performing the role 
may encounter.  As technology becomes more reliable, and operations become more complex, it 
becomes more difficult to predict the types of situations or failures that people need to deal with, 
therefore difficult to write procedures or training that covers every possible situation an operator may 
face.  Instead, we need to build the underlying core competence that will prepare people to deal with 
any situation they may encounter.   

An RBTNA can help in identifying underlying core knowledge and skills that are important across role 
functions and tasks, allowing a focus on building underlying competence, rather than simply training 
procedures or system faults.  The same competencies should form the basis of selection processes, 
initial training and assessment, and ongoing maintenance of competence.  Efficiencies can be gained 
when similar core competencies are identified as being relevant across different roles, as content may 
be adapted to different role contexts rather than developing separate training programs in isolation, 
and competencies may be transferred when people change roles, rather than being completely 
retrained. 

4. Translate RBTNA outputs for instructional design 

Models of instructional design follow a familiar process: Analysis, Design, Development, 
Implementation and Evaluation (see Figure 1).  However, time pressures sometimes encourage 
developers to move straight into the development of content and materials, circumventing the analysis 
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and design stages of the process.  Without a solid 
analysis that is translated into a coherent program 
design, it is likely that some underlying training 
needs will be overlooked.  

A well-constructed RBTNA will outline specific, 
detailed knowledge and skills required to perform 
the role, which can be translated directly into 
learning objectives.  When the learning objectives 
are derived from a comprehensive RBTNA, they 
can be composed in a way that clearly describes 
what the trainee will be able to do as a result of 
training, and in what context.   

Training is more likely to be transferred to the real 
operating environment when it is properly 
contextualised.  The RBTNA provides a valuable 
source of information about the operational context and the challenges faced by the role, which can be 
used by developers in contextualising training.  It provides information required to make sure that 
scenarios presented through scenario-based training, virtual reality systems, or high fidelity simulation 
devices, are more relevant and realistic.  The priorities identified by the RBTNA help in assigning 
learning objectives to appropriate training methods and tools, for example, determining which training 
needs are most suited to high fidelity simulator-based training, and which may be trained using less 
costly methods, contributing to a more efficient utilisation of training devices.   

Using the RBTNA data, priorities can be identified for initial and recurrent training.  Training needs 
identified as being difficult or important, or those with little opportunity for practice in normal 
operations, should be prioritised for simulation-based training during recurrent or refresher sessions, 
whereas training needs relating to simple procedural tasks can often be refreshed if required using 
lower-fidelity, lower-cost training methods.  

It is also important to note that it is difficult to retain knowledge and certain skills that are not used 
frequently, and therefore where appropriate, job aids such as quick reference guides or checklists 
should be developed for higher priority tasks that are rarely performed, rather than simply relying upon 
training.  The RBTNA can assist in identifying where these additional job aids may be appropriate. 

Summary 

RBTNAs are a valuable part of a training system, providing a means for systematically identifying and 
prioritising training needs, and ensuring that precious training time is focused on the highest training 
priorities.  While RBTNAs can play an ongoing role in training management, they are yet to be exploited 
to their full potential.  The enhancements discussed in this article can help to maximise the return on 
RBTNAs and place them as a cornerstone of an organisation’s competence management system. 
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Figure 1. Instructional Design Process


