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Executive summary 
 
This report provides the outcomes of a study conducted for the CRC for Rail Innovation, entitled Scoping 
the potential of e-learning in rail (P4.108). The aim of this research was to identify the different approaches 
to e-learning both outside and inside the rail industry. The project assessed the applicability of e-learning to 
a rail context, and identified the major benefits and the barriers to successful implementation, drawing on 
ten case study organisations.  
 
E-learning has a potentially valuable contribution to make to the capability development of rail employees, 
and therefore contribute to the future of the industry. However, considering how e-learning can be 
harnessed by the industry as a whole will result in a stronger and more robust use of e-learning and 
blended learning solutions for all stakeholders. The key findings in relation to the future of e-learning 
across the rail industry indicate the need for further action and development of tools and standards for the 
industry to reap maximum benefit.  The key issues are:  
 

 Improved data on workforce capability. The extent to which e-learning can be utilised by the 
industry relies on gathering more robust data about the technological literacy of the rail industry 
workforce. 

 

 Data on perceptions of e-learning within the industry from both the employee and employer 
perspective (regardless of whether they have used it previously or not).  Until the level of 
awareness and understanding is determined, planning for effective development and 
implementation of e-learning will be compromised. 

 

 Identification of ways to share e-learning resources.  There exists an opportunity to explore the 
ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ŀ άƭŜŀǊƴƛƴƎ ƻōƧŜŎǘǎ ǊŜǇƻǎƛǘƻǊȅέ ŀǘ ƛƴŘǳǎǘǊȅ ƭŜǾŜƭ ǘƘŀǘ ŎƻǳƭŘ ŎƻƳǇǊƛǎŜ ŀŎŎŜǎǎ ǘƻ 
tools, learning objects and generic courses. A repository such as this represents an opportunity for 
increasing cost effectiveness of e-learning even further for the industry. 

 

 Identification of the most appropriate technologies for use in rail organisations to ensure that 
common objects (that could be shared in the previously mentioned repository) could be 
customised by individual organisations within their existing systems. 

 

 Identification of ways to share existing knowledge and skills in e-learning and other areas of 
interest across the industry. A virtual network across the industry would provide advice and 
guidance to those with less e-learning experience and enable those more advanced in e-learning to 
further enhance their offerings and spread the cost of development. 

 

 Documentation of clear models of e-learning to guide decision-makers in determining e-learning 
needs and applications. This could take the form of information booklets, tools, case studies, 
models and benchmarks that are then able to be adapted to suit individual organisations, but 
provides an avenue for setting common standards that will assist sharing information on an 
industry basis. 

 

 Along with resources to assist in developing e-learning, there needs to be specific emphasis on 
identifying appropriate methods of evaluation of e-learning, and identification or development of 
shared resources to enable a rigorous approach to evaluation. This evaluation needs to provide rail 
organisations with a way of measuring the benefits gained from e-learning such as cost savings, 
improved ease of statutory training and reporting, and development of skills across the workforce. 

 
For a more detailed explanation of each of these points, refer to Section 8 of this report.  
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1. Introduction 
 
In recent years, the use of computers and similar electronic devices as tools of workplace learning has 
grown rapidly and commensurate with other information technology systems. The most widely used range 
of e-learning mediums includes: the internet, intranet, interactive TV, CD-ROM, DVD and audio-video tapes 
just to name a few. Adding to this is the recent interest in m-learning referring to the use of a growing 
number of mobile technologies in a learning environment such as - smart phones, e-books and podcasts. 
 
In developed economies such as Australia, e-learning has emerged as a powerful addition to traditional 
modes of training and is used to enhance knowledge, improve performance, develop skills and increase 
levels of motivation. Moreover, e-learning is often argued to be more accessible, efficient and cost-
effective than other forms of corporate training (Kathawala & Wilgen, 2004).  E-learning can also provide 
the opportunity for ongoing learning and information sharing within geographically dispersed 
organisations.  For all these reasons, e-learning offers attractive prospects to the rail industry and there is 
evidence that many rail organisations are considering, or already using, e-learning options to deliver 
training programs to enable delivery of information to a widely dispersed organisation in a more efficient 
way. 
 
The overarching question however needs to be whether or not use of such technologies will enhance the 
ability of an organisation to harness the knowledge of its workforce and to further develop skills, which 
should ultimately lead to improved business outcomes.  However, e-learning methods have also been 
criticised, suggesting a range of pitfalls such as:  

 a failure to accommodate different learning styles 

 the lack of social interaction 

 varying technology skills amongst users 

 challenges of managing diverse information 

 high cost of developing materials;  

 the difficulty of maintaining high quality and up-to-date resources.  
(for example, see Brown et al, 2006, Derouin et al, 2005, Kathawala & Wilgen 2004) 
 

It has also been suggested that other factors such as generational differences and differences in 
organisational culture may also impact upon the success of e-learning initiatives. However, the 
abovementioned pitfalls, if addressed by the appropriate strategies, can benefit the learning that is 
provided. For example, e-learning provides a platform to offer different types of learning experiences and 
therefore suit different learning style preferences. 
 
The use of technology to facilitate learning and knowledge sharing however, does not have to be an 
ΨŜƛǘƘŜǊ/ƻǊΩ ŘŜŎƛǎƛƻƴΦ  !ƴ ŜƳŜǊƎƛƴƎ ǾƛŜǿ ŀǇǇŜŀǊǎ ǘƻ ōŜ ǘƘŀǘ ǿƘƛƭǎǘ Ŝ-learning may not be the answer to all 
learning and development issues, it may be a complementary approach to more traditional forms of 
ǘǊŀƛƴƛƴƎΦ  ¢Ƙƛǎ ǾƛŜǿ Ƙŀǎ ƭŜŘ ǘƻ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ΨōƭŜƴŘŜŘ ƭŜŀǊƴƛƴƎΩ ƻǊ ǿƘŀǘ ƛǎ ǎƻƳŜǘƛƳŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ 
ΨƳǳƭǘƛƳƻŘŀƭΩ ƭŜŀǊƴƛƴƎ ŀǇǇǊƻŀŎƘŜǎΦ ¢Ƙƛǎ ŀǇǇǊƻŀŎƘ ŜƴŎƻǳǊŀƎŜǎ ǘƘŜ ŎƻƳōƛƴƛƴƎ ƻŦ ŀ ǊŀƴƎŜ ƻŦ ŘŜlivery methods 
using both new technologies and more traditional approaches in order to effectively meet the learning 
outcomes required to deliver positive business results.  
 
hǾŜǊŀƭƭΣ ǘƘŜ ƪŜȅ ƳŜǎǎŀƎŜ ǎŜŜƳǎ ǘƻ ōŜ ΨƛƴǾŜǎǘ ŎŀǊŜŦǳƭƭȅ ƛƴ Ŝ-ƭŜŀǊƴƛƴƎ ǇǊƻƧŜŎǘǎΩΦ If the rail industry is to take 
full advantage of emerging learning and development approaches that use such technologies, it needs to 
do so with an understanding of the implications of adopting such learning strategies.   
 
The purpose of this report is to provide the findings from an initial scoping project that investigated the 
potential for the use of e-learning in the rail industry; drawing on data gathered from a sample of rail 
organisations currently using e-learning, and a sample of organisations in other industries using e-learning.   
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This report is structured to firstly provide an overview and summary of the critical issues relating to skilling 
employees, and apply these to the concept of e-learning in general terms.  A section is then dedicated to 
the current context of the rail industry and how this may influence the use of e-learning in the rail industry.  
The research conducted as part of the scoping project is then reported and analysed before concluding 
with key findings and potential areas for future research.
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2. Defining e-learning and related terminology 
 
It is critical to begin this report by clarifying the wide range of terminology currently used in the e-learning 
arena.  There are many terms that are used interchangeably to refer to what are essentially the same issue, 
and other situations where one term is used in different contexts to refer to potentially different issues.  
This can be overwhelming and at times confusing and therefore, we have remained consistent with our 
terminology throughout this report, but are mindful of the variations that exist.  The following table 
outlines clarifies existing terminology and provides the operational definitions that have been adopted for 
this research.   
 
Table 1 Terminologies and definitions 

Term used in this report Operational Definition Alternate terminology 

e-learning "instructional content or learning 
experiences delivered or enabled by 
electronic technology" (Servage 2005, 
p.306)  

online learning, computer-based 
learning, computer-assisted learning, 
computer-aided learning, computer-
aided instruction, electronic learning, 
technology-based learning 

Blended learning άǘǊŀƛƴƛƴƎ ǘƘŀǘ ŎƻƳōƛƴŜǎ ǘǊŀŘƛǘƛƻƴŀƭ 
classroom sessions with e-learning 
and self-ǎǘǳŘȅέ όYƻǾŀƭŜǎƪƛ нллпΣ ǇΦор) 

Multimodal learning 

 

3. Instructional design principles and e-learning 
 
Designing and rolling out a successful training program involves a variety of people co-ordinating their 
efforts to achieve the desired outcome. Designing training courses has evolved and instructional design 
principles and methods are now widely accepted in the learning and development (L&D) discipline.  The 
chances of success of training improve significantly if this complex undertaking uses recognised principles, 
methods and models and adopts a systematic approach to design (for example, see Moon et al, 2005). Even 
though e-learning is a different medium to traditional face-to-face training delivery, it cannot be assumed 
that these models do not apply.  To the contrary, it is critical to consider how these models might apply 
even when e-learning is considered to require sometimes differing approaches to traditional training.  
CǳǊǘƘŜǊΣ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ōƭŜƴŘƛƴƎ ƻŦ ΨǇŜǊŦƻǊƳŀƴŎŜ ǎǳǇǇƻǊǘΩΣ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴŀƭ ŘŜǎƛƎƴ ǇǊƻŎŜǎǎ Ƙŀǎ ōŜŜƴ 
extended to include policy, procedure, instruction, online help, and other support mechanisms as relevant 
to the learning being developed. If embedded and integrated into other organisational functions, this 
blending can provide synergies with e-learning across the organisation and the industry. 
 
In terms of specific instructional system design models, there are many different models from which to 
select. However, one that stands out is ADDIE (an acronym referring to the major processes that comprise 
the generic instructional systems design process: Analysis, Design, Development, Implementation and 
Evaluation). Most other systems are based on this model, which is often used by instructional designers, 
trainers and instructors to develop and create effective courses and curricula. ADDIE helps to visualise and 
to break down the design activity into discrete, manageable and evaluative units.  
 
The image below is a graphic representation of the ADDIE model. It is an ongoing process having no ending. 
In this way, each successive project or training course revision, should improve in its delivery of expected 
organisational benefits. 
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Figure 1 ADDIE model of instructional design 
Graphic sourced from: http://www.addiesolutions.com/picts/addie.gif 
 
The following table provides more detail about each of the five elements contained in the model and how 
they work together.  It has been adapted to specifically include e-learning issues where relevant.  
 
Table 2 Description of ADDIE model 

Analysis Phase 
 

Prior to development of any training, the most critical issue is to determine 
whether in fact the issue being addressed requires training.  Sometimes training 
is requested when in fact the issue to be resolved is not a lack of knowledge or 
skill, but a need for other interventions such as reviewing job design, applying 
appropriate change management techniques, or addressing cultural or workplace 
issues. 
 
If training does appear to be required, then the analysis phase must begin by 
determining the required business outcome from use of the training.  Analysis of 
this broader context is critical before the instructional problem is clarified, the 
instructional goals and objectives are established and the learning environment 
and learner's existing knowledge and skills are identified. Below are some of the 
questions that are addressed during the analysis phase: 
 
    * What is the business need driving this need for training? 

    * Has a cost/benefit analysis been conducted on the requirement for training? 

    * Who is the audience and what are their characteristics (including testing of 
assumptions about level of learning skills)? 

    * What are the new behavioural outcomes required? 

    * What types of learning constraints exist? 

    * What are the delivery options? 

    * What are the online learning design considerations? 

    * What is the timeline for project completion?  

http://www.addiesolutions.com/picts/addie.gif
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Design Phase 
 

The design phase deals with learning objectives, assessment instruments, 
exercises, content, subject matter analysis, lesson planning and media selection. 
It is also the time to investigate necessary resources and ensure an appropriate 
platform for delivery of e-learning is available.  The design phase should be 
systematic and specific. Systematic means a logical, orderly method of 
identifying, developing and evaluating a set of planned strategies targeted at 
attaining the learning goals. Specific means each element of the instructional 
design plan needs to be executed with attention to details.  

Development Phase 
 

The development phase is where the developers create and assemble the 
content objects that were planned in the design phase. Programmers work to 
develop and/or integrate technologies. Testers perform debugging procedures. 
The project is reviewed and revised according to any feedback given.  This is also 
the phase where the management and implementation (including 
administration) of the training must be addressed and the project manager 
ensures that the books, hands on equipment, tools, CD-ROMs and software are 
in place, and that the learning application or website is functional. 

Implementation 
Phase 
 

During the implementation phase, a procedure for training the facilitators and 
the learners is developed. The facilitators' training should cover the course 
curriculum, learning outcomes, method of delivery, and assessment or evaluation 
procedures. Preparation of the learners include training them on new tools 
(software or hardware), and student registration. 

Evaluation Phase 
 

Evaluation of training can take a number of approaches.  Kirkpatrick (1998) 
determined that training can be evaluated at four different levels; reaction, 
learnƛƴƎΣ ōŜƘŀǾƛƻǳǊ ŀƴŘ ƻǳǘŎƻƳŜǎΦ  wŜŀŎǘƛƻƴ ƛǎ Ŝŀǎƛƭȅ ƳŜŀǎǳǊŜŘ ŀǎ ǘƘŜ ƭŜŀǊƴŜǊΩǎ 
response to the training immediately following an intervention.  Measuring 
learning typically occurs in the form of testing and assessment to test knowledge 
and understanding of the material covered.  Behaviour is more complex to 
ƳŜŀǎǳǊŜ ŀǎ ƛǘ ǊŜǉǳƛǊŜǎ ŦŜŜŘōŀŎƪ ƻƴ ǿƘŜǘƘŜǊ ǘƘŜ ƭŜŀǊƴŜǊΩǎ ōŜƘŀǾƛƻǳǊ Ƙŀǎ ŎƘŀƴƎŜŘ 
as a result of the training.  The final level of outcomes is aimed at assessing 
whether the learning has made an improvement to the organisation at large.  
This is ultimately the most challenging to measure but also critical to ensuring 
that training delivers organisational outcomes. 

 (adapted from Uni Manitoba and from http://www.nwlink.com/~donclark/hrd/sat1.html) 
 

4. E-learning in the workplace 
 
The exponential growth of information that characterises business in the 21st Century means that learning 
and development is more important than ever. The volume of what we have to learn and the speed at 
which we must learn it is overwhelming. Our old models of learning and development need renewing if we 
are to obtain knowledge and skills in order to keep up with the ever growing knowledge economy.   For a 
full review of current research and literature relating to e-learning and online delivery, see Appendix A.  The 
following section provides a brief snapshot and overview of the critical issues. 
 
The need to transform how organisations learn points to a more modern, efficient and flexible alternative. 
The e-learning revolution is here, ƘƻǿŜǾŜǊ ǿŜ Ƴǳǎǘ ŜƴǎǳǊŜ ƛǘ ƛǎ ƴƻǘ ōŜƛƴƎ ŀŘƻǇǘŜŘ ǎƛƳǇƭȅ άōŜŎŀǳǎŜ ǿŜ Ŏŀƴέ 
but because it facilitates learning that will result in genuine business outcomes.  The significance of 
knowledge management in the workplace cannot be overemphasised. With rapid change in all types of 
working environments, there is a constant need to swiftly train and retrain people in new technologies, 
products, and services. Ardent proponents of e-learning as an approach to employee training suggest a 
wide range of benefits to the use of technology in training. 
 
E-Learning started out by taking traditional classroom approaches and simply integrating technology into 
the delivery or assessment.  LǘΩǎ ǘŜƳǇǘƛƴƎ ǘƻ ǾƛŜǿ Ŝ-learning as simply a quick and efficient way to present 

http://www.nwlink.com/~donclark/hrd/sat1.html
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information, but we can harness far more of its potential by using it to design activities which allow 
learners to practice new knowledge in a safe, online or electronic environment. 
 
aƻǎǘ ƻǊƎŀƴƛǎŀǘƛƻƴǎ ŘƻƴΩǘ ƘŀǾŜ ŀƴ ŜŦŦŜŎǘƛǾŜΣ ōǊƻŀŘ-based e-learning strategy. They have courseware, 
websites and other artefacts of online learning. Without the strategic thread that holds it all together, e-
learning may not be as effective as it first promised. Introducing e-learning can be a large undertaking for 
an organisation with limited experience or expertise in this area, and it often necessitates a major shift in 
culture, requiring commitment, careful implementation and ongoing support to be successful. However, it 
is also possible to utilise off-the shelf content, externally hosted e-learning systems and other established 
mechanisms to make the transition to the use of e-learning less daunting.  
 
Bearing in mind that sometimes the way e-learning is implemented may have an impact on specific effects 
on the organisation, there have been some generic advantages and disadvantages of organisational e-
learning identified (for example, see Brown et al, 2006, Derouin et al, 2005, Kathawala & Wilgen 2004).  
 
Advantages 

 Access can be 24/7 ς anywhere, anytime training 

 Ease of delivery 

 Self-paced modules allow staff to work at their own pace 

 Reduction of travel costs and time 

 Provision of just-in-time learning including benefits for employees working outside normal business 
hours 

 Learner centred 

 Consistent delivery 

 Once material is created, it is reusable if suitable authoring systems have been utilised 

 Accommodates different learning styles within different mediums and use of multimedia 

 /ŀǇŀōƛƭƛǘȅ ǘƻ ǊŜǇƻǊǘ ƻƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǘǊŀƛƴƛƴƎ ƎŀǇǎ όƛŦ ƭŜŀǊƴƛƴƎ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ό[a{ύ ƛǎ ƭƛƴƪŜŘ ǘƻ 
the HR Information System (HRIS) 

 Automation offers reporting, enrolling and evaluation without need for manual processes. 
 
Disadvantages 

 Technical issues - bandwidth, access, infrastructure  

 Hands-on and practical work can be difficult (but not impossible) to simulate 

 A trainer may not be available when staff require assistance 

 Staff may feel isolated  

 Construction of appropriate learning experiences requires input from a range of experts 

 Organisations believe e-learning offers low unit cost when in fact up-front investment of 
substantial resources (time and money) is often necessary 

 Purchase, installation, hardware, management of equipment can be expensive to establish 

 Trainers must change to become facilitators 

 Can miss the advantages and potential if not based on instructional model (ADDIE) 

 Requires positive motivation from staff member towards using technology in order for them to 
engage. 
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Some of these advantages and disadvantages may well apply to more traditional forms of training, whilst 
others are unique to the online or electronic delivery of training.  While there are advantages and 
disadvantages to the use of e-learning within an organisation, it is unarguable that e-learning is rapidly 
growing and expanding as a delivery platform. E-learning will never completely eliminate the human 
interaction involved in other forms of training delivery. It is important to understand exactly what the 
advantages of e-learning are and when these outweigh the limitations of the medium.  
 
However, it is clear that an organisational strategy for e-learning must be well thought out and developed, 
and integrated with the other functions of human resource management.  Educating decision-makers 
about the benefits and limitations of e-learning and ensuring they have an understanding of the costs and 
potential outcomes of using the e-learning medium is a critical step to ensuring that e-learning is utilised to 
its full benefit without being expected to deliver unrealistic outcomes.  It is also essential that any learning 
and development activities take into account industry and organisational factors.  Therefore the following 
section identifies the contemporary issues facing the rail industry and individual organisations where these 
will have a specific impact on the use of e-learning.  
 

5. The rail context for e-learning 
 
There is no doubt that the rail industry faces a raft of challenges; both at the organisational level, and 
industry level.  Reports such as the Changing Face of Rail (Australasian Railway Association (ARA) Inc 2006) 
and A Rail Revolution clearly articulate critical issues for the future of the industry.  Some of these 
challenges are facing many other industries whilst others are unique to, or more pronounced in, the rail 
industry.  When considering the use of e-learning in the rail industry, the two key issues are considered to 
be the workforce demographics and the variation within the industry generally.  
 

5.1 Ageing workforce and intergenerational issues 
 
An ageing workforce is of growing concern to most organisations and industries.  The rail industry 
however, faces this challenge to a larger extent than many other industries (Australasian Railway 
Association (ARA) Inc 2006).  This means that a large majority of its workforce may not be accustomed 
to the use of technology in their work, or only for a limited purpose.  Whilst the technology used for e-
learning may not be far removed from other technology used in the workplace, the challenge is to get 
employees to see that this technology can be used for learning purposes as well as daily work.  
Historically, reference has been made to tƘŜ ΨǘƘǊŜŜ wΩǎΩ όǊŜŀŘƛƴƎΣ ǿǊƛǘƛƴƎΣ ŀǊƛǘƘƳŜǘƛŎύ ŀǎ ǘƘŜ Ƴƻǎǘ 
important literacies. In the 21st Century, having the ability to communicate and operate within an 
online environment (e-literacy) is just as important.  
 
This new dimension of information communicaǘƛƻƴ ǘŜŎƘƴƻƭƻƎȅ όL/¢ύ ƭƛǘŜǊŀŎȅΣ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ ΨǘƘǊŜŜ wΩǎΣΩ 
is referred to as multi-literacy (The New London Group, 2000). The focus has now broadened to include 
technology as a critical literacy for all employees.  The inclusion of technological literacy has impacted 
on the older workforce in a number of ways. These employees are from a generation born pre 1964, 
referred to as baby boomers. They did not grow up with computers or the level of technology now 
available in the workplace, or society at large. Marc Prensky (2001) separates the groups who did and 
ŘƛŘ ƴƻǘ ƎǊƻǿ ǳǇ ǿƛǘƘ ǎǳŎƘ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀǎ ΨŘƛƎƛǘŀƭ ƴŀǘƛǾŜǎΩ ŀƴŘ ΨŘƛƎƛǘŀƭ ƛƳƳƛƎǊŀƴǘǎΩΤ ǘƘŜ ƴŀǘƛǾŜǎ ƘŀǾƛƴƎ 
grown up with technology such as television, video games and the internet. They are computer savvy 
and prefer the use of online media rather than print.  As the Changing Face of Rail (Australasian 
Railway Association (ARA) Inc 2006, p.15) emphasises, the traditional view of skills development in the 
ƛƴŘǳǎǘǊȅ ŀǎ ƭƛƴŜŀǊ ŀƴŘ ǘǊŀŘƛǘƛƻƴŀƭΣ άƛǎ ǳƴƭƛƪŜƭȅ ǘƻ ƳŜet the expectations of younger workers joining the 
ƛƴŘǳǎǘǊȅέΦ This is because younger generations are more accustomed to rapid, parallel processing and 
tend to seek immediate feedback and rewards (Prensky, 2001).  Therefore e-learning is better suited to 
meet the needs of these younger workers who are more accustomed to the use of electronic mediums.  
Digital immigrants on the other hand, have been socialised differently, grown up with little or no 
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technology and have had to learn a new technological language within their workplace.  
Accommodating both of these groups of employees when considering the use of e-learning is therefore 
a critical issue. However it is important to bear in mind that a large amount of training does occur 
within the blue collar workforce, who are often assumed to have limited technological literacy.   
 
Having this spread of ages in the workforce offers a challenge to the rail industry.  Engaging both 
groups of employees (digital natives and digital immigrants) will offer challenges, but it is also 
imperative that the needs of both are met, whilst also acknowledging the importance of knowledge 
transfer between older and younger employees, and the opportunities that exist for inter-generational 
learning. 

 
5.2 Intra-industry variation 

 
There is no argument that the rail industry is a complex industry, with a large number of challenges, 
particularly relating to the variation in regulations across states, variations in ownership structures and 
a range of size and type of organisations.  These factors have led to the development of a wide range of 
approaches, both to training and to management in general. It has been advocated however, that the 
industry should endeavour to harmonise efforts across the board for the good of individual 
organisations and the industry as a whole (Australasian Railway Association (ARA) Inc 2008).  The Rail 
Revolution Report (Australasian Railway Association (ARA) Inc 2008) acknowledged this disjoint, 
particularly in relation to training and development, with a specific ǎǘǊŀǘŜƎȅ ǘƻ άŜƴǎǳǊŜ ŀ ŎƻƴǎƛǎǘŜƴǘ 
ƛƴŘǳǎǘǊȅ ŀǇǇǊƻŀŎƘ ǘƻ ǎƪƛƭƭǎ ŘŜǾŜƭƻǇƳŜƴǘέΦ  ¢Ƙƛǎ ǎǘǊŀǘŜƎȅ ǿŀǎ ƛƴǘŜƴŘŜŘ ǘƻ ǇǊƻǾƛŘŜ ŀ ŎƻƴǎƛǎǘŜƴǘ ŀǇǇǊƻŀŎƘ 
with increased transferability between rail organisations, and result in more cost-effective training and 
development for the industry as a whole.  In addition, the Changing Face of Rail (Australasian Railway 
Association (ARA) Inc 2006, p.15) called for the industry to consider alternate models of capability 
ŘŜǾŜƭƻǇƳŜƴǘΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ƴƻǘƛƴƎ ǘƘŀǘ άǘŜŎƘƴƻƭƻƎȅ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ deliver cost effective training which 
can be undertaken in almost any location. This form of learning can be useful when used in conjunction 
ǿƛǘƘ ƻǘƘŜǊ ŦƻǊƳǎ ƻŦ ŎŀǇŀōƛƭƛǘȅ ŘŜǾŜƭƻǇƳŜƴǘΦέ wŀƛƭ ōȅ ƴŀǘǳǊŜ ƛǎ ƴƻǘ ŎŜƴǘǊŀƭƛǎŜŘΣ ǊŀǘƘŜǊ ŀ ŘƛǎǇŜǊǎŜŘ ŀƴŘ 
disparate workforce. As such, e-learning has a critical relevance in reaching audiences at multiple and 
geographically dispersed locations. There is no doubt that due to the wide variations in the industry, 
using e-learning across organisations will be challenging, but as harmonisation of a range of areas in the 
industry occurs in other parts of the sector this may become easier to achieve.  
 
Whilst these particular issues provide a challenge to the use of e-learning in the rail industry, they may 
also be seen as potential reasons to use e-learning; to attract and engage a younger workforce without 
alienating older workers, and providing an opportunity to harmonise efforts across the industry.  
 

6. Research methodology 
 
The aim of this research was to scope the different approaches to e-learning currently used both outside 
and inside the rail industry.  The research drew upon experiences from a number of case study 
organisations currently using e-learning to varying extents.  Semi-structured interviews were conducted 
with e-learning specialists or HR managers in these organisations to evaluate how e-learning is currently 
being used and managed, and the challenges they are facing.  In addition, organisational documents were 
obtained where available, and demonstrations of the e-learning products were provided.  The major 
questions driving this research were: 

 How is e-learning currently being used in the rail sector and what evidence is there of its 
effectiveness? 

 What are the enablers and barriers to e-learning being used in the rail sectors?  

 What can rail organisations learn from other sectors about the challenges of using and managing e-
learning strategies? 
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The interview questions are included as Appendix B.  All interviews were recorded and transcribed to 
ensure an accurate account of the content.  Interview transcripts were coded to identify common themes 
and areas of overlap.   The research was covered by ethical clearance obtained from QUT (Clearance 
number 0900001072). 
 

6.1 Participant organisations 
The organisations have not been identified by name in keeping with the terms of the ethical clearance 
for this project.  
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7. Findings 
 
The figure below identifies the model used in the research to investigate issues relating to the use of e-
learning.  Analysis of the findings from this research has been conducted according to these four levels, and 
the following discussion on each level is subsequently structured to provide the issues considered in each 
level, the key findings from the rail organisations studied, the key issues of note from the comparative 
organisations, and finally the key implications for rail.  

 

 
 

Figure 2 Research framework 
 

7.1 Industry/national context 
 
To analyse the industry context for e-learning, we considered a range of issues including the regulations 
and statutory requirements imposed upon rail organisations, the varying ownership of rail 
organisations, size and structure of the organisations, as well as the geographical locations/spread. The 
comparison organisations were also asked about these features of their industry and organisation to 
enable a comparison between each industrial environment.  
 
In relation to industry issues, the five rail organisations all faced some similar challenges.  It is also 
noted that there were specific organisational challenges due to location, ownership and other factors.  
Three of the comparative organisations were specifically chosen as they were considered similar to rail 
in terms of predominantly blue collar workforce, large number of field workers, and geographic spread. 
However, there were also some comparative organisations chosen because of their sophisticated use of 
e-learning.  Even though these industries may differ significantly to rail in terms of provision of different 
products or services, they provide an insight into the possibilities for e-learning.  With adaption, there 
may still be viable uses for their approaches within each rail organisation and across the rail industry 
generally.  
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7.1.1 Rail organisation key findings 
 
The first key issue identified by all rail participants was the importance of the training 
required to meet statutory and legal requirements relevant to their organisation.  These 
areas included workplace health and safety, security, rail safety requirements at a general 
level and then a range of more specific, technical and job-related compliance issues.  
Compounding this challenge is the variation of regulations across Australia and the 
ongoing evolution and revision of these.  Because interstate organisations and regulatory 
bodies have different requirements, it is also considered unlikely by the rail organisations 
that one e-learning intervention could be utilised across the industry, however they are 
still very keen to find areas of overlap and way to share the content that is widely 
applicable. 
 
The regular revision of standards and regulations has implications for the methods and 
technologies used to design e-learning interventions, as they must be able to be revised 
or changed with minimum effort and cost thereby eliminating the need to start the design 
and development process from the beginning. It is noted that some technologies are 
easier than others to accommodate this need.   
 
E-learning can also be considered in relation to the way in which rail organisations deal 
with alliances and strategic partners. For example, many of the rail organisations 
interviewed were not only responsible for compliance in relation to their own employees, 
but also have a duty of care to contractors and other third parties.  The use of e-learning 
in these audiences therefore provides an opportunity to significantly boost the audience 
which in turn can bring down the unit cost of training.  
 
The majority of the e-learning examples we were shown during the research related to 
statutory compliance training, and refresher courses.  Whilst not all of this type of training 
had been converted to an e-learning environment, it was clearly the area most likely to be 
considered for using online or electronic mediums for training, or at the very least as a 
part of a blended solution, and the reason appeared to be due to the large numbers of 
employees requiring this training.  However, the sophistication with which these were 
developed and the technologies used varied greatly.   
 
Even though statutory requirements differ between states, the observation was also 
made that in some situations, a course may include some material that is applicable to all.  
However, individual organisations have embarked upon processes to develop e-learning 
or blended learning solutions customised to their organisation when at least a part of this 
could be shared with other organisations.  This opportunity for shared resources (and 
shared learning relating to the use of e-learning) across the industry was emphasised as a 
critical issue by those interviewed.  The use of toolboxes in such instances would allow 
local customisation within a quality and compliance framework. 

 

7.1.2 Observations from comparative organisations 
 
It was apparent from the comparison organisations that they varied significantly 
depending on their workforce profile and availability of e-learning expertise.  The firms 
with a different staff profile to that of rail (eg. more employees using computers and 
having internet access as a daily part of their role, less blue collar and more professional 
workers), were more sophisticated in the tools they used and the widespread use of e-
learning.  It is tempting to dismiss these as being irrelevant to the industry. However, 
there are still elements that may assist rail to overcome some of their e-learning 
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challenges.  For example, there is concern in the rail industry (and the other organisations 
with a large blue-collar workforce) that general literacy and information technology skills 
may prohibit use of e-learning (see further discussion of this under 7.4 Individual 
employee context).  However, one organisation had made advances in presentation of 
learning online that could be useful particularly in these instances.  The system allowed 
individuals to choose the means by which the training material and information was 
presented.  Employees could choose alternative mediums to obtain the training content. 
This included visual presentation, ability to read through the material, have it read to 
them, or print off a hard copy to use offline.  This is just one example of e-learning 
potentially overcoming a perceived learner issue. It is also a good example of how e-
learning can cater for individual learning differences. 
 
The organisations with a similar workforce profile reported similar problems to the rail 
industry, but did provide examples of steps they had taken to address some of the issues. 
For example, one of the large, geographically dispersed organisations with a high 
percentage of field workers, had established roster systems for workers to have time off 
the tools which allowed them to use a dedicated computer within a depot to undertake 
online training.  Again, this was not entirely online but a blended approach. Further, it was 
a way of delivering particular content prior to conducting face-to-face practical training, 
therefore cutting down significantly on travel and costs associated with bringing trainees 
to a central point for a longer period of time. As an example, kiosks and distributed 
content such as CD/DVD and podcasts can address some of the challenges.  
 

7.1.3 Key implications: 
 
Based on these findings from both rail and the alternate organisations, we have identified 
the following key implications. 
 

 Even though regulations differ, there still exist opportunities for individual rail 
organisations to share e-learning programs (or even parts of these) within the 
industry so that individual organisational outlays, knowledge, expertise and 
experiences with e-learning are shared.  Particularly in more generic types of training 
(other than that tied to varying regulatory requirements), the opportunity for 
resource and knowledge sharing is significant. 

 

 The sharing of resources might occur in a number of ways, however there exists an 
ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ŦǳǊǘƘŜǊ ŜȄǇƭƻǊŜ ǘƘŜ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ŀ άƭŜŀǊƴƛƴƎ ƻōƧŜŎǘǎ ǊŜǇƻǎƛǘƻǊȅέ 
and e-learning forums that would facilitate information sharing 

 

 Along with this sharing, there would also need to be a shared understanding about 
what technologies would best be suited to adapt to differing e-learning environments, 
thus enabling courses to be customised by individual organisations.  This does not 
mean that all organisations within the industry must be using the same platform, but 
the learning objects designed must be in formats that allow various systems to utilise 
the learning objects that are being developed. 

 

7.2 Organisational context 
The main organisational factors considered for this research included size, location, and structure of 
the organisation, as well as organisational cultural issues, workforce demographics and workforce skill 
levels.  All rail organisations were spread geographically, although some more so than others.  The size 
of organisations varied substantially, ranging from 15,000 employees to less than 1,000, and as a result, 
organisational structures were also varied.  In addition to size, structure also depends on the 
organisational services provided (eg.passenger, freight, public transport rather than only rail). 
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7.2.1 Rail organisation key findings 

 
The geographical spread of the organisations studied presented challenges for the use of 
e-learning.  Although flexibility and wider access to learning opportunities is advocated as 
one of the benefits of e-learning, the organisations interviewed also had problems with 
providing adequate access to computers for training in regional and remote locations, and 
had associated concerns about the technological issues behind this such as bandwidth 
and speed of internet access. 
 
The size of the organisations tended to have a direct link to the amount and extent of e-
learning used.  The larger organisations were more likely to have budgets that provided 
for e-learning, and could benefit from the economies of scale resulting from a larger 
workforce accessing the training.  Smaller organisations struggled to justify the large up-
front expenses associate with e-learning products. 
 
The awareness of management (as the decision-makers in relation to training) of the 
potential benefits, drawbacks and costs of e-learning were also reported as an 
organisational issue.  Some organisations had embarked on a program of raising 
awareness of the appropriate use of e-learning.  Others were concerned that it was either 
dismissed as an unrealistic alternative, or at the other end of the spectrum, seen as the 
answer to all training issueǎΦ  ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ƳŀƴŀƎŜǊΩǎ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦΣ ŀƴŘ ƪƴƻǿƭŜŘƎŜ, 
about e-learning is therefore a critical issue in ensuring that e-learning is used in the most 
appropriate ways in these organisations.  One excellent example of this approach 
identified during the research was a package of information available internally to 
managers and decision-makers aimed at explaining the time, cost and activities involved 
in development of e-learning.  This acted as a way of educating others about what e-
learning involved and also provided three models of e-learning development (internal, 
external, or a mix) for decision-makers to determine what best suited their needs. 
 
In some cases, the use of e-learning (or even blended learning) was reported to require a 
ΨŎǳƭǘǳǊŜ ǎƘƛŦǘΩΦ  Traditional face-to-ŦŀŎŜ ǘǊŀƛƴƛƴƎ ƻŦŦŜǊǎ ŀ άǎŀŦŜέ ŀƴŘ ǇŜǊǎƻƴŀƭ ŜƴǾƛǊƻƴƳŜƴǘ 
in which to learn.  Some of the L&D professionals interviewed were concerned about the 
perceptions (and sometimes misconceptions) of e-learning and how to effectively educate 
others in relation to using e-learning.  In some organisations, these perceptions were also 
influenced by the history of e-learning in the organisation.  When previous e-learning 
initiatives were implemented in an inappropriate manner, or there were issues with the 
technology, individuals and managers were less receptive to the use of technology for 
training.  As technology changes, these problems may no longer apply or can be easily 
ƻǾŜǊŎƻƳŜΣ ƘƻǿŜǾŜǊ ǘƘŜ ƳŜƳƻǊȅ ƻŦ ǇǊŜǾƛƻǳǎ άŦŀƛƭŜŘ ŜŦŦƻǊǘǎέ ǊŜƳŀƛƴǎΦ  
 
Finally, it was interesting to note that most of the rail organisations were in the process of 
planning, or had just implemented, changes to their enterprise information systems (EIS).  
In some organisations their learning management systems (LMS) was a part of this EIS, 
but in other cases it used a stand-alone system.  The move to different EIS in most cases 
had significant implications for the e-learning offerings (in some cases, e-learning was to 
become a part of this), however in others, the e-learning system was to be left separate to 
these wider systems.  Much of the drive to use wider systems or more advanced e-
learning systems were related to a need to automate some of the administrative 
components of L&D.  For example, many LMS have the ability to automatically notify of 
the need for refresher training, and to integrate with the HRIS to record training 
ǳƴŘŜǊǘŀƪŜƴ ƛƴ ǘƘŜ ŜƳǇƭƻȅŜŜΩǎ ǊŜŎƻǊŘǎΦ 
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7.2.2 Observations from comparative organisations 
 
In this instance, the experiences of the comparative organisations were extremely similar 
to that of rail.  They had encountered a range of barriers and varying perceptions of e-
learning and blended learning initiatives within their organisations.  They reported the 
importance of educating the workforce about e-learning as one of the keys to successful 
implementation. 
 
In the situations where technology and particularly internet access in remote and regional 
locations was a potential problem, steps had been taken to ensure that the access was 
sufficient to allow for the delivery of the e-learning remotely.  In some cases, this meant 
opting for less sophisticated interfaces, to ensure that systems would work quickly and 
effectively in these situations. 
 
The more sophisticated e-learning systems observed, had already achieved the 
automation being sought by some of the rail organisations.  Employees requiring 
refresher training, or additional training because of changed responsibilities or roles, were 
automatically identified as requiring particular training.  The systems also provided for 
integrating of all training in the one system (e-learning, blended and registration for face-
to-face), and providing individual training plans to guide the employee.  This reflected not 
only training required for their immediate position but could also reflect career 
development based on performance management discussions. 
 

7.2.3 Key implications 
 
Three key implications arose from the study in relation to organisational issues: 
 

 Raising awareness and educating decision-makers about e-learning costs, resources 
requirements, and appropriate use emerged as a critical success factor.  Taking the 
time to engage in these activities resulted in a more effective use of e-learning in the 
longer term. 

 Clearly articulating the benefits including cost and resource savings of e-learning will 
be essential to making the case for adoption of e-learning.  Whilst this sounds like an 
obvious requirement, there is often a lack of a business case or hard evidence to 
support the use of e-learning. 

 At the time when EIS are being reviewed and technological specifications are being 
considered, it is important that the organisation recognise the potential for linking e-
learning or specific learning management modules into these systems.  Even when 
the use may not be immediate, having the ability to integrate in the future will 
potentially automate manual processes and provide a more streamlined approach to 
the development of a competent workforce. 

 Even when existing technologies are used as the delivery platform, it is important for 
L&D professionals to have access to appropriate advice about the most effective 
forms of e-learning to use  

 

7.3 Learning and development context 
 
Under the heading of Learning and Development (L&D), we considered how the structure of the L&D 
function, the L&D policies and procedures, the expertise of L&D professionals, and the support 
available to L&D professionals has impacted upon the use and effectiveness of e-learning interventions.   
All organisations interviewed as part of this research have a learning and development (L&D) group 
who are responsible for organisational activity aimed at bettering the performance of individuals and 
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groups of their employees. Some of these existed as individual departments whilst others were a part 
of the broadŜǊ ƘǳƳŀƴ ǊŜǎƻǳǊŎŜ ŘŜǇŀǊǘƳŜƴǘ ƻǊ ŦǳƴŎǘƛƻƴΦ  ¢ƘŜ ǎƛȊŜ ƻŦ ŜŀŎƘ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ [ϧ5 ƎǊƻǳǇ 
varied significantly from a small team of two to a large division of twenty (not including field trainers 
where training is only 10 per cent of their role). The L&D groups are all responsible, at some level, for 
the design of e-learning for their organisation.  This may not include actual development of e-learning, 
which in some cases was partially or entirely outsourced. 
 
The e-learning skills and experience of each of thŜ ƻǊƎŀƴƛǎŀǘƛƻƴǎΩ [ϧ5 ǘŜŀƳǎ ŀƭǎƻ ǾŀǊƛŜŘ ǿƛǘƘ ǎƻƳŜ 
having a team of specialists including developers, graphic designers, instructional designers and project 
managers. Smaller teams had educational or training specialists who guided decision-making about e-
learning interventions and were sometimes involved in the e-learning design and development, if they 
had the skills and experience.  
 
The research has indicated that these L&D groups are paramount to the success of e-learning. In the 
following sections, we will highlight the key findings from the organisations involved in the study.  
 

7.3.1 Rail organisation key findings 
 
In general, the L&D function within the rail organisations were linked with but necessarily 
integrated with the Human Resources department.  Whilst the larger rail organisations 
were likely to have an LMS linked to the HR information system (HRIS), most were still 
reporting at least some level of manual tracking, monitoring and reporting employee 
training. 
 
There was a wide range of software being used in the e-learning process. Large teams had 
more ready access to qualified information and educational technology specialists 
including programmers, developers and instructional designers who were able to create 
engaging and interactive experiences using industry-leading authoring environments such 
as Flash. These are time consuming and costly projects to design and develop, but the 
output can be a very powerful learning tool. The importance of a skilled e-learning team 
with a range of specialists (even if they had to be external sourced or functions 
outsourced) were obviously enabling organisations to provide more sophisticated forms 
of e-learning.  However, even with outsourcing, it was clear that internal L&D specialists 
needed to have input and control to ensure the final outcomes met organisational needs; 
there were examples given of externally produced products that did not meet these 
requirements. 
 
Understanding the technological platform to use has been widely considered within each 
of the rail organisations and across the industry in general. Some use learning 
management systems (LMS) and others are unsure of the appropriate platform that will 
meet their requirements. This lack of knowledge links to the skills and experience of the 
L&D staff. Some are qualified, having obtained undergraduate and postgraduate 
qualifications, others have years of work experience within an educational environment 
but readily admit that whilst they are eager to use e-learning, they lack the requisite 
knowledge and skills to make informed decisions about the most appropriate system to 
use.  Those who fitted this category were concerned that they could not always tap the 
ŜȄǇŜǊǘƛǎŜ ƻŦ ƻǘƘŜǊǎ ƛƴ ǘƘŜ ƛƴŘǳǎǘǊȅ ǘƻ ŘǊŀǿ ƻƴ Ǉŀǎǘ ŜȄǇŜǊƛŜƴŎŜΣ ŀƴŘ ŦŜƭǘ άŀǘ ǘƘŜ ƳŜǊŎȅέ ƻŦ 
the salespeople selling the LMS or individual products. 
 
Most L&D groups used a combination of in-house expertise and external developers to 
create e-learning products. This was dependent upon the size, scope and learning 
outcome to be achieved. However, the cost of creating these programs can be a 
prohibitive factor. While some development has occurred in-house in terms of 
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storyboards and design using software such as PowerPoint, other organisations are more 
advanced in the use of technology. The decision to outsource a particular training 
program is dependent on the establishment of processes and procedures across the 
organisation. Currently, each rail organisation may or may not have a holistic policy in 
relation to e-learning across the organisation. This has meant some ad hoc development, 
including the development of e-learning courses that have had limited input from the 
ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ [ϧ5 ǇǊƻŦŜǎǎƛƻƴŀƭǎΦ 
 
While it is apparent that each rail organisation has adopted a form of e-learning, it is also 
clear that most of the L&D professionals believe a blended approach to learning is often 
necessary rather than a fully online course. Even within these blended approaches, there 
are a variation of use; from remote access and undertaking of online learning, to the use 
of technological simulations and interventions within a classroom environment.  However, 
it should be noted that management and those decision-makers responsible for the final 
decision to use e-learning may not share the same philosophical views about blended 
ƭŜŀǊƴƛƴƎΣ ƴƻǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘ ƻƴƭƛƴŜ ƭŜŀǊƴƛƴƎ ƛǎ ƴƻǘ ŀ ΨƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭΩΦ   
 
Lƴ ǎƻƳŜ ŎŀǎŜǎΣ ǘƘŜ [ϧ5 ǇǊƻŦŜǎǎƛƻƴŀƭǎ ŜȄǇǊŜǎǎŜŘ ŎƻƴŎŜǊƴ ǘƘŀǘ ǘƘŜ ǇŜǊŎŜǇǘƛƻƴ ƻŦ άǇǳǘǘƛƴƎ 
ǘƘƛƴƎǎ ƻƴƭƛƴŜέ ŀǎ ŀ Ŏƻǎǘ ŀƴŘ ǘƛƳŜ ǎŀǾƛƴƎ ƳŜŀǎǳǊŜ ǿƻǳƭŘ ƭŜŀŘ ǘƻ ŀ ǇŜǊŎŜƛǾŜŘ ƭŀŎƪ ƻŦ 
delivery on their part.  The initial outlay of time and money is significant, even though in 
the long-run it can be an effective medium and again this reinforces the need to educate 
those budgeting for e-learning about the costs and benefits. 
 

7.3.2 Observations from comparative organisations: 
 
Our research observed many commonalities between the rail organisations and the 
comparative organisations. Generally, the size of the organisation has dictated the size 
and requirement for the L&D group. The larger the group, the more extensive experience 
and resources are used to create sophisticated learning products. 
 
An important observation has been the disparate nature of some L&D groups, where a 
divide exists based on technical/trade training and office-based/managerial training. This 
may also be true of some of the smaller rail organisations where pockets of development 
have arisen from need, but also because of a lack of processes and procedures in place to 
control, monitor and manage such training and development. 
 
As with the rail organisations, the comparative organisations may or may not have a 
holistic approach to e-learning across the organisation. This has meant ad hoc 
development in disparate groups and divisions within the organisation. It is clear that a 
process for decision making is paramount to not only the cost, timeliness and usefulness 
of the project, but also to the adoption of the learning product.  However, at least one 
example was provided of an organisation having a very structured approach to e-learning, 
beginning with consultation with an instruction designer to ensure a training need existed 
and then determining the most appropriate method of development.  Where brief 
training was required, in-house development was used.  Where there was a need for a 
larger course, an external provider was engaged.  However, these external providers were 
chosen from a small panel of pre-determined organisations that had been given extensive 
knowledge of the organisation and its needs, and in this case were treated as a part of the 
L&D team. 
 
The blended learning solutions in the comparative organisations varied however there 
were some examples of innovative practices in blended learning.  One organisation made 
extensive use of telephone and face-to-face mentoring and support to supplement e-
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learning to overcome the need to travel to a central location for training.  Another 
ƻǊƎŀƴƛǎŀǘƛƻƴ ǊŜƭƛŀƴǘ ƻƴ ƳŜŜǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ŎƻƴŘǳŎǘ άǊŜŦǊŜǎƘŜǊέ ǘǊŀƛƴƛƴƎ ƻƴ ŀ ǊŜƎǳƭŀǊ 
basis, were using the technology to do pre-testing so that training was only conducted in 
the areas of individual need. This customised training to the individual, not only resulted 
in reduced training cost and time, but also saved the learner feeling frustrated at covering 
topics in which they were aƭǊŜŀŘȅ ŎƻƳǇŜǘŜƴǘΦ ¢ƘŜ ƻǇǘƛƻƴ ǘƻ ΨǎƪƛǇΩ ǎŜŎǘƛƻƴǎ ƻŦ ǘǊŀƛƴƛƴƎ ƛǎ 
typically through knowledge and/or skill based assessment. With face-to-face training, 
such flexibility is often not possible.  
 

7.3.3 Key implications 
 
It is important at this point to note that all organisations have been or are going through 
the similar sorts of experiences when it comes to L&D and the adoption of e-learning. 
Some of the most important implications for the rail sector have been identified. 
 

 L&D professionals should have access to further networking and information sharing 
opportunities. The cost of attending professional development and networking 
activities may be high, but it is also important to develop these relationships to 
support ongoing L&D efforts. These networking opportunities should not be restricted 
to the industry. Rather, they should include cross-industry, higher education 
institutions, e-learning experts, and providers.  

 

 In addition to wider networking, it is also possible that virtual networking across the 
rail industry may assist in providing particularly those with less e-learning experience 
with advice and guidance, resulting in shared learning.  This sharing would mean that 
individuals with less e-learning knowledge and expertise were not at the mercy of IT 
or e-ƭŜŀǊƴƛƴƎ άǎŀƭŜǎǇŜƻǇƭŜέΦ  ¢Ƙƛǎ ŀƭǎƻ ƭƛƴƪǎ ǘƻ ǘƘŜ ƛƳǇƭƛŎŀǘƛƻƴ ƴƻǘŜŘ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ 
section about a virtual space for learning objects. 

 

 Clear models of approaches to e-learning to guide decision-makers in determining e-
learning needs and applications is also critical. This could take the form of an 
organisation-wide approach to e-learning via specific policies and frameworks for the 
development and implementation of e-learning.  However again, the foundation of 
such tools could be generic and then adapted to suit individual organisations.   

 

 While historically there are many reasons why L&D groups operate separately to 
human resources divisions, there are also obvious links that are being considered; not 
ƭŜŀǎǘ ƻŦ ǿƘƛŎƘ ƛǎ Ƙƻǿ [a{ ƛƴǘŜƎǊŀǘŜ όƻǊ ŘƻƴΩǘύ with the HR information system. There 
are opportunities, as already stated, to automate many processes that will track, 
monitor and report employee learning and development. To get the most benefit 
from these require not only processes and procedures, but also IT systems that have 
the ability to integrate with one other.  

 

 A team of specialised staff for each L&D group upon which to draw may also aid 
development, depending on the size and scope of the training required. Teams are 
especially appropriate for conducting tasks that are high in complexity and have many 
interdependent subtasks, even if these skills are accessed externally.  There may even 
be a case for consortiums to provide e-learning across organisations. 

 

 Evaluation of e-learning is also a critical issue for the organisations studied.  Many 
readily admitted that given they were in the relatively early stages of adoption, little 
evaluation had been conducted and in many cases, exactly how to undertake effective 
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cost-benefit analysis was considered difficult.  Again, there is an opportunity for 
shared resources to enable a more rigorous approach to evaluation of e-learning. 

 

7.4 Individual employee context 
 
Online learning offers flexibility for learning and development within an organisation. However, online 
learning also introduces challenges for both employers and employees. Through our analysis, we have 
considered these challenges. Employees and knowledge are key determinants of organisational 
effectiveness. It is therefore important that we acknowledge the impact of the individual. We discuss 
ƻǳǊ ŦƛƴŘƛƴƎǎΣ ƻōǎŜǊǾŀǘƛƻƴǎ ŀƴŘ ƪŜȅ ƛƳǇƭƛŎŀǘƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ΨƛƴŘƛǾƛŘǳŀƭΩ ŜƳǇƭƻȅŜŜ ŀǎ ŀ ǎǘŀƪŜƘƻƭŘŜǊ ǘƻ 
the success or failure of e-learning within an organisation.  
 

7.4.1 Rail organisation key findings 
 
The recognition of an ageing workforce, and the fact that many of the current workforce 
ŀǊŜ ōŀōȅ ōƻƻƳŜǊǎ όƻǊ ΨŘƛƎƛǘŀƭ ƛƳƳƛƎǊŀƴǘǎΩ όtǊŜƴǎƪȅ нллмύύ ǿŜƛƎƘŜŘ ƘŜŀǾƛƭȅ ƻƴ ǘƘŜ ƳƛƴŘǎ 
of those interviewed when considering the potential effectiveness of e-learning.  Concern 
was expressed that the older element in the workforce were not prepared for widespread 
use of technology in the learning environment and that this may alienate a large part of 
the workforce.  However, it was also acknowledged that assuming that all digital 
immigrants are uncomfortable with technology is also a dangerous supposition.  
 
However, the alternate concern in relation to the use of e-learning was the fact that many 
younger employees are very comfortable with use of technology, and in fact are often 
more comfortable using this medium to learn than other alternatives.  This poses a 
ŎƘŀƭƭŜƴƎŜ ŦƻǊ ǘƘŜ Ǌŀƛƭ ƻǊƎŀƴƛǎŀǘƛƻƴǎ ǘƻ ōŜ ǎŜŜƴ ǘƻ ōŜ άƪŜŜǇƛƴƎ ǳǇέ ǿƛǘƘ ǘŜŎƘƴƻƭƻƎȅ, whilst 
also allowing for the highly experienced and valued older groups in their workforce to 
learn in a way that is appropriate to them.  Capitalising on opportunities for 
intergenerational learning then becomes a challenge.  
 
The rail organisations interviewed also expressed concern about the potential resistance 
from employees (and their managers).  Sometime employees resist adopting and adapting 
to the introduction of online learning regardless of age.  Previous negative experiences 
with online learning may make employees less willing to participate in e-learning.  Being 
unfamiliar with computers, or not using them on a daily basis, may also make them less 
comfortable with using e-learning. 
 
Online instruction takes place within a learning environment that is fundamentally 
different from a traditional classroom. The teacher is replaced by multimedia that 
incorporates embedded links, photographs, sound recordings, video clips, and animations.  
Perhaps the greatest challenge for an employee learning online is adjusting to an 
environment without face-to-face contact with classmates and the instructor. This lack of 
personal interaction and isolation is foreign to many in terms of their past personal 
learning experiences, particularly in the rail industry where face-to-face training has been 
used predominantly for many years. Even those who may have been receptive previously 
ŀƴŘ ǳǘƛƭƛǎŜŘ ŜŀǊƭƛŜǊ άƎŜƴŜǊŀǘƛƻƴǎέ ƻŦ Ŝ-learning systems may have been deterred by the 
limitations of this limited technology.  
 
The researchers have reviewed the workforce profile of the specified rail organisations, 
and have found (not surprisingly) that approximately 40-45 per cent of employees are 
over 45 years of age, with approximately 20 per cent expected to retire over the next ten 
years or even sooner. This workforce has had a significant effect on rail organisations in 
terms of delivering online training and development.  However, it is also important to 
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recognise that the next generation (whom rail need to attract and retain in order to meet 
staffing requirements), have an expectation of using technology and in some cases are 
more comfortable with this medium than face-to-face. At least two of the organisations 
(one in rail and the other a comparative organisation) had adopted e-learning and 
blended learning for use in training apprentices, and this was proving to be well received 
and successful in terms of cost and effectiveness.  
 

7.4.2 Observations from comparative organisations 
 
Three of the comparative organisations we interviewed for this project have a very similar 
workforce profile. A combination of blue and white collar workers, along with trades and 
management make up each organisations workforce. Once again, the age and type of 
worker has dictated the extent to which e-learning has been successful.   However, it 
should also be noted that one organisation in particular with a similar workforce profile to 
the rail industry as a whole, had successfully implemented blended learning being used in 
remote locations often with older workers.  In addition, they reported to widespread 
acceptance of e-learning by the younger workers accustomed to the widespread use of 
technology. 
 
The other two, whilst not as similar to the rail organisations, still had to deal with issues in 
relation to the information technology skills of users in particular.  They had developed 
syǎǘŜƳǎ ǘƻ ǎǳǇǇƻǊǘ ǘƘƻǎŜ ǿƛǘƘ ƭƛƳƛǘŜŘ ŜȄǇŜǊǘƛǎŜΣ ŀƴŘ ŀǎ ŀ ǊŜǎǳƭǘ ŀƭǎƻ ƘŀŘ άōŀŎƪ ǳǇέ 
procedures for situations where personal support was required. 
 

7.4.3 Key implications 
 

 For organisations, an assumption has been made in terms of the scope and limitations 
of what can be taught and learned online.  HR practitioners, L&D practitioners and 
senior managers make many assumptions about the technical literacy of its 
workforce. These are not always accurate and more robust data is required in terms 
of analysing the extent of the information technology knowledge and expertise of 
potential learners.  Understanding learner preferences and what might influence 
these preferences is also critical.  Until this is known, it is impossible to determine the 
most appropriate and effective use of e-learning in the rail industry. 

 

 However, it is not only information technology skills that need to be measured, but 
also the perceptions of e-learning from both the employee and employer perspective. 
Only by understanding the existing perceptions of employees and managers will rail 
organisations be able to address these, and develop strategies to overcome potential 
barriers. 
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8. Summary and further research 
 
The previous analysis of findings pointed to many potential implications for the rail industry and individual 
rail organisations.  Whilst the implications are wide ranging, there are some key issues that warrant 
emphasis.  It could be said that none of the organisations interviewed believed they were using e-learning 
to its full potential, but showed a genuine openness to embracing it further in areas where it offered 
benefits to the organisation.  
 
Based on the findings of this preliminary research, we consider the following issues as key to the future of 
e-learning across the rail industry: 
 

 Improved data on workforce capability. The extent to which e-learning can be utilised by the industry 
relies on gathering more robust data about the technological literacy of the rail industry workforce.  
However, it should not be assumed that e-learning would ever be used for all employees or for all types 
of content.  Even if data provided evidence about the groups of employees likely to use and benefit from 
e-learning, this would provide a stronger foundation for use of e-learning in appropriate situations. 

 

 Data on perceptions of e-learning within the industry.  There is a need to identify the perceptions of e-
learning from both the employee and employer perspective (regardless of whether they have used it 
previously or not).  Unless this is clearly identified, there can only be assumptions made about the 
willingness of employees to use this form of learning, and assumptions made about the knowledge of 
managers as to the benefits and requirements of this type of delivery. 

 

 Identification of ways to share e-learning resources.  There exists an opportunity to explore the 
ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ŀ άƭŜŀǊƴƛƴƎ ƻōƧŜŎǘǎ ǊŜǇƻǎƛǘƻǊȅέ ŀǘ ƛƴŘǳǎǘǊȅ ƭŜǾŜƭ ǘƘŀǘ ŎƻǳƭŘ ŎƻƳǇǊƛǎŜ ŀŎŎŜǎǎ ǘƻ ǘƻƻƭǎΣ 
learning objects and generic courses.  Learning objects could be authored to an industry standard using 
methods that result in an easily customisable format for situations where elements of the content need 
to differ between organisations.  A repository such as this represents an opportunity for increasing cost 
effectiveness of e-learning, maximising efficiencies at many levels, providing smaller rail organisations 
with the opportunity to use e-ƭŜŀǊƴƛƴƎΣ ŀƴŘ ŀƭǎƻ ǇǊŜǎŜƴǘƛƴƎ ΨƛƴŘǳǎǘǊȅ ǎǘŀƴŘŀǊŘǎΩ ǘƻ ǊŜƎǳƭŀǘƻǊǎΦ  

 

 The research conducted to date has focused on the learning and development aspects of e-learning, 
however there is also a need to investigate the technical aspects of e-learning.  If a learning objects 
repository was to be established, the most appropriate technologies would also need to be identified to 
enable customisation by individual organisations within their existing systems. 

 

 Identification of ways to share existing knowledge and skills for e-learning and other areas of interest. A 
virtual network across the industry would provide advice and guidance to those with less e-learning 
experience όƛƴ ŜŦŦŜŎǘΣ ŀ ƴŜǘǿƻǊƪ ƻŦ άŎƘŀƳǇƛƻƴǎέ ǘƻ ōŜ ǳǎŜŘ ŀǎ ŀ ǊŜǎƻǳǊŎŜΣ ōǳǘ ŀƭǎƻ ŀ ǇƭŀŎŜ ǘƻ ǎƘŀǊŜ 
information about best practice e-learning).  This would also enable those more advanced in e-learning 
to further enhance their offerings and spread the cost of development. Online collaboration is one 
example of a solution that may share skills and knowledge across the industry.  Building collaboration 
would also assist with the ongoing identification of potential uses for emerging technologies such as 
mobile devices and smart phones. 

 

 Documentation of clear models of e-learning to guide decision makers in determining e-learning needs 
and applications is also critical. This could take the form of information booklets, tools, case studies, 
models and benchmarks that are then able to be adapted to suit individual organisations, but provides 
an avenue for setting common standards that will assist sharing information on an industry basis.   
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 Along with resources to assist in developing e-learning, there needs to be specific emphasis on 
identifying appropriate methods of evaluation of e-learning, and identification or development of 
shared resources to enable a rigorous approach to evaluation.  This evaluation needs to provide rail 
organisations with a way of measuring the benefits gained from e-learning such as cost savings, 
improved ease of statutory training and reporting, and development of skills across the workforce. 

 

 Finally, it should be noted that a number of the opportunities for e-learning mentioned in this report 
have potential links to other CRC projects.  For example, the development of an e-learning repository 
may provide other projects with a place to situate training objects or other resources for skills 
development.  

 
E-learning potentially has a valuable contribution to make to the capability development of rail employees, 
and therefore contribute to the future of the industry.  However, considering how e-learning can be 
harnessed by the industry as a whole will result in a stronger and more robust use of e-learning and 
blended learning solutions for all stakeholders.  
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Useful resources 
 

During the conduct of this research, a number of reports, documents and websites were found.  This is a list 
of just a few of these resources that may be useful for those interested in reading further about e-learning: 
 
Designing & implementing e-learning (Australian Flexible Learning Network) 
http://designing.flexiblelearning.net.au/   
 
Learning tools directory  
http://www.c4lpt.co.uk/Directory/   
 
EDNA online  
http://www.edna.edu.au/edna/go   
 
VET edna 
http://www.edna.edu.au/edna/go/vet/cache/offonce;jsessionid=674D993C4741D0A00118A99CC464EBB1   
 
Elearnspace 
http://www.elearnspace.org/   
 
Instructional design for online learning 
http://www.pitt.edu/~poole/onlinelearning.html    
 
E-Learn magazine 
http://www.elearnmag.org/   
 

http://designing.flexiblelearning.net.au/
http://www.c4lpt.co.uk/Directory/
http://www.edna.edu.au/edna/go
http://www.edna.edu.au/edna/go/vet/cache/offonce;jsessionid=674D993C4741D0A00118A99CC464EBB1
http://www.elearnspace.org/
http://www.pitt.edu/~poole/onlinelearning.html
http://www.elearnmag.org/
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Appendix A.  Full literature review ς e-learning 
 
E-learning has been the subject of wide discussion in the literature, with much of the early research having 
been conducted in tertiary and other educational settings. Corporate university and vocational education 
and training (VET) settings have also emerged more recently in the literature.  This review addresses a 
range of issues in the field; beginning with the terminology used and definitions of e-learning, and then 
considering the potential advantages of e-learning, the barriers to implementation and the evaluation of e-
learning.  
 

Definitions and models of e-learning  
 
Many terms have been utilised for learning involving technology, or electronic learning (e-learning).  As 
mentioned in the introduction of this report, the definition and terminology relating to e-learning is 
ǾŀǊƛŜŘΦ ²Ƙƛƭǎǘ ǘƘƛǎ Ŏŀƴ ŎǊŜŀǘŜ ǎƻƳŜ ŎƘŀƭƭŜƴƎŜǎ ŦƻǊ ǊŜǾƛŜǿƛƴƎ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜΣ ŦƻǊǘǳƴŀǘŜƭȅ ǿŜ ŘƻƴΩǘ ǎƘŀǊe 
ǘƘŜ ŎƻƴŎŜǊƴ ƻŦ {ŜǊǾŀƎŜ όнллрΣ ǇΦ олрύ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀƴ άǳǘǘŜǊ ƭŀŎƪ ƻŦ ŎƻƴǎƛǎǘŜƴŎȅέ ƛƴ ǘƘŜ ǘŜǊƳƛƴƻƭƻƎȅ 
surrounding e-learning.  Our research has found that definitions of e-learning range from the simple to 
the more complex but typically have similar elements. The simplistic definitions tend to focus on the 
idea that e-ƭŜŀǊƴƛƴƎ ƛǎ άŀƴȅ ƭŜŀǊƴƛƴƎ ŀŎǘƛǾƛǘȅ ǎǳǇǇƻǊǘŜŘ ōȅ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘŜŎƘƴƻƭƻƎƛŜǎ 
όL/¢ύέ ό{ŀƳōǊƻƻƪ нллп ŀǎ ŎƛǘŜŘ ƛƴ .Ǌƻǿƴ, Murphy and Wade 2006, p. 416). For consistency within this 
ǎǘǳŘȅΣ ǿŜ ŀŘƻǇǘŜŘ ŀ άƳƛŘŘƭŜ ƎǊƻǳƴŘέ ŘŜŦƛƴƛǘƛƻƴ ǳǘƛƭƛȊŜŘ ōȅ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ ƻƴ ¢ŜŎƘƴƻƭƻƎȅ ŀƴŘ !Řǳƭǘ 
Learning (as cited in Servage 2005, p. 306) which states that e-learning is "instructional content or 
learning experiences delivered or enabled by electronic technology".  
 
The more complex definitions tend to move from pure description to presenting models and classifying 
άǘȅǇŜǎέ ƻŦ Ŝ-learning as a means of defining the term. For example, a more detailed model is adopted 
by Pollard and Hillage (2001) who suggests three levels of e-learning.  The first involves simply 
ǇǊƻǾƛŘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ Ǿƛŀ L/¢ΩǎΣ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ ƭŜǾŜƭ ƛƴŎƻǊǇƻǊŀǘŜǎ ŀƴ ŜƭŜƳŜƴǘ ƻŦ ƛƴǘŜǊŀŎǘƛǾƛǘȅΦ ¢ƘŜǎŜ 
two levels are broadly consistent with most of the definitions of e-learning found in the literature.  The 
ǘƘƛǊŘ ƭŜǾŜƭ ǿŀǎ ŀŘŘŜŘ ǘƻ ŦǳǊǘƘŜǊ ŘŜǾŜƭƻǇ ǘƘƛǎ ƳƻŘŜƭ ŀƴŘ ŎƻƳōƛƴŜǎ ǘƘŜ ŦƛǊǎǘ ǘǿƻ άǿƛǘƘ ŀ ǿƛŘŜǊ 
performance-support system to achieve what is labelled multi-ŘƛƳŜƴǎƛƻƴŀƭ ƭŜŀǊƴƛƴƎέ όYŀǘƘŀǿŀƭŀ ŀƴŘ 
Wilgen 2004, p. 5.02).  This third level is intended to represent more sophisticated technology and 
include the learning-management systems (LMSs), learning-content management systems (LCMSs) and 
other advanced technologies such as virtual classrooms.  The intention is that this level incorporates a 
holistic approach to not only delivery of learning by the overall management of learning from 
monitoring and administration, support systems, knowledge capture, organisation and sharing, as a 
way of ultimately enabling knowledge transfer within the organisation.  Whilst it is recognised that this 
is a sophisticated approach, it is a model aimed at providing maximum benefit and returns to the 
organisation from the use of e-learning.  
 
This review of the literature considered research and case studies on industries ranging from aviation 
and rail to health and the services sector. Blocker (2005 as cited in Brown, Murphy and Wade 2006, p. 
416) noted that e-ƭŜŀǊƴƛƴƎ άŀŘŘǊŜǎǎŜǎ ōǳǎƛƴŜǎǎ ƛǎǎǳŜǎ ǎǳŎƘ ŀǎ ǊŜŘǳŎƛƴƎ ŎƻǎǘǎΣ ǇǊƻǾƛŘƛƴƎ ƎǊŜŀǘŜǊ ŀŎŎŜǎǎ 
to information and accountability for learning, and increasing employee competence and competitive 
ŀƎƛƭƛǘȅέΦ  .Ǌƻǿƴ Ŝǘ ŀƭΦ όнллсύ ŀƭǎƻ ǊŜŦŜǊǊŜŘ ǘƻ ǊŜǎŜŀǊŎƘ ǘƘŀǘ ŦƻǳƴŘ Ŝ-learning provided an effective 
platform to not only develop employee skills, but also to track progress of the learners, ultimately 
increasing overall job performance.  
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However, the multi-level nature of e-learning forces most researchers and practitioners to consider the 
link between on-line and off-line learning, leading to a need for a delivery medium that combines the 
two and most often referred to as blended learning.  Blended learning is a very common approach to 
addressing some of the drawbacks of e-learning alone and therefore has received increased interest in 
the literature. Brodsky (2003 as cited in Derouin, Fritzsche and Salas 2005, p. 925) again takes the 
ǎƛƳǇƭƛǎǘƛŎ ŀǇǇǊƻŀŎƘ ǿƘŜƴ ŘŜŦƛƴƛƴƎ ōƭŜƴŘŜŘ ƭŜŀǊƴƛƴƎ ŀǎ άǘƘŜ ǘƘƻǳƎƘǘŦǳƭ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ǘǊŀƛƴƛƴƎ 
ƳŜǘƘƻŘǎέΦ .ƻȅŘ όнллуΣ ǇΦ рύ ŘŜŦƛƴŜǎ ōƭŜƴŘŜŘ ƭŜŀǊƴƛƴƎ ŀǎ άǳǎƛƴƎ ŀ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ ŦŀŎŜ-to-face training 
and technology-ŘŜƭƛǾŜǊŜŘ ǘǊŀƛƴƛƴƎέΦ ¢ƘŜ ƴŜȄǘ ǎǘŜǇ ǳǇ ŦƻǊ ōƭŜƴŘŜŘ ƭŜŀǊƴƛƴƎ ŘŜŦƛƴƛǘƛƻƴǎ ƛǎ άǘǊŀƛƴƛƴƎ ǘƘŀǘ 
combines traditional classroom sessions with e-learning and self-ǎǘǳŘȅέ όYƻǾŀƭŜǎƪƛ нллпΣ ǇΦорύΦ  
 
Mobile learning is also an emerging area of interest in the e-learning arena as mobile devices such as 
iPods, iPads, iPhones, Kindle and a range of other technologies enter the marketplace and become 
mainstream. Our research found fewer researchers who had considered mobile learning.  Traxler 
(2007) though describes it as learning delivered or supported solely or mainly by handheld and mobile 
technologies such as personal digital assistants (PDAs), smartphones or wireless laptop PCs.  Comparing 
the benefits of e-learning and mobile learning Traxler (2007, n.p.) suggests the virtues of e-learning 
άǿƛƭƭ ŀƭǎƻ ōŜ ŀŎŎŜǎǎƛōƭŜ ǘƻ ƳƻōƛƭŜ ŘŜǾƛŎŜǎ ŀǎ ƳŀǊƪŜǘ ŦƻǊŎŜǎ ŘǊƛǾŜ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ ƛƴǘŜǊŦŀŎŜ ŘŜǎƛƎƴΣ 
ǇǊƻŎŜǎǎƻǊ ǎǇŜŜŘΣ ōŀǘǘŜǊȅ ƭƛŦŜΣ ŀƴŘ ŎƻƴƴŜŎǘƛǾƛǘȅ ōŀƴŘǿƛŘǘƘέΦ  
 
Benefits and anticipated outcomes  
 
E-learning has much to offer for both learners and organisations, with the literature liberal in its praise 
of its benefits. Within the literature and current research, there are some common benefits of e-
learning espoused.  
 
Anytime anywhere  
Pollard and Hillage (2001) claimed that e-ƭŜŀǊƴƛƴƎ ƻŦŦŜǊǎ άŀƴȅǘƛƳŜκŀƴȅǿƘŜǊŜέ ƭŜŀǊƴƛƴƎΦ  ¢ƘŜȅ ƴƻǘŜ ǘƘŜ 
ŀŘǾŀƴǘŀƎŜǎ ƛƴŎƭǳŘŜ ǘƘŜ ŘŜƭƛǾŜǊȅ ƻŦ ǎƳŀƭƭ ǎƭƛŎŜǎ ƻŦ ƭŜŀǊƴƛƴƎ ǿƘƛŎƘ ƛǎƴΩǘ ǘƛƳŜ-dependent, thus suiting 
particularly needs of adult learners who can then choose a time (and often a way) to learn that is most 
suitable to them.  Further benefits of e-learning were addressed by Berge and Giles (2008, p. 46) who 
ƴƻǘŜ ƛǘǎ ǇƻǘŜƴǘƛŀƭ ǘƻ άǘŀƛƭƻǊ ǘƘŜ ƭŜŀǊƴƛƴƎ ǘƻ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ƴŜŜŘǎ ƻŦ ŜŀŎƘ ƭŜŀǊƴŜǊ ōȅ ƻŦŦŜǊƛƴƎ Ƨǳǎǘ-in-time 
and just-for-ƳŜ ƭŜŀǊƴƛƴƎέΦ  
 
The benefits of this flexibility however extend beyond the individual learners, with organisations also 
having much to gain.  This flexibility of timing means that organisations do not have to release staff for 
extended periods, nor incur direct costs such as travel and indirect costs such as opportunity cost to 
deliver face-to-face training.  
 
The way in which learners and facilitators communicate also differs in an e-learning environment due 
to the flexibility of timing and location.  E-learning typically uses asynchronous communication which is 
άǘƘŜ ǳǎŜ ƻŦ ƳŜǎǎŀƎŜ ōƻŀǊŘǎ ŀƴŘ ƻǘƘŜǊ ǘȅǇŜǎ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ƛƴ ǿƘƛŎƘ ŎƻƳƳŜƴǘǎΣ ǉǳŜǎǘƛƻƴǎΣ ŀƴŘ 
ŀƴǎǿŜǊǎ ŀǊŜ ǇƻǎǘŜŘ ŀƴŘ ƭŀǘŜǊ ŀŎŎŜǎǎŜŘ ōȅ ǘǊŀƛƴŜŜǎέ ƻǊ ǎȅƴŎƘǊƻƴƻǳǎ άǘƘŜ ǳǎŜ ƻŦ ǘƘǊŜŀŘŜŘ ŘƛǎŎǳǎǎƛƻƴǎ 
(e.g., chat rooms) thaǘ ŀƭƭƻǿ ŦƻǊ ŎƻƴǾŜǊǎŀǘƛƻƴǎ ōŜǘǿŜŜƴ ǘǊŀƛƴŜŜǎ ǘƻ ƻŎŎǳǊ ƛƴ ΨǊŜŀƭ ǘƛƳŜΩέ όSelix, 2001 as 
cited by Derouin, Fritzsche and Salas 2005, p. 924).  Whilst synchronous communication requires all 
learners to make contact at the same time, it may overcome feelings of isolation.  Asynchronous 
communication on the other hand offers learners the chance to reflect on information and discussions 
and to respond from a more considered position, whilst also allowing for those input from all learners 
regardless of the time at which they choose to undertake the training (Becker 2004).  
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Financial benefits and productivity  
Intuitively, it seems, many observers would put productivity gains at the forefront of the key benefits of 
e-learning.  Oakes (2003 as cited in Kathawala and Wilgen 2004, p. 5.03) found that a high proportion 
of the research covered the productivity effect on sales following sales training, with most coming out 
ǾŜǊȅ ŦŀǾƻǊŀōƭȅ όάǳǇ ǘƻ оо ǇŜǊ ŎŜƴǘ ƘƛƎƘŜǊ ǎŀƭŜǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘǊŀŘƛǘƛƻƴŀƭ ǘǊŀƛƴƛƴƎέύΦ  
 
In addition to a focus on productivity, many authors argue that e-learning is a cost effective means of 
facilitating learning.   Urdan and Weggen (2000 as cited in Kathawala and Wilgen 2004, p. 5.03) believe 
e-learning to often be the most cost-effective training delivery platform, because it cuts down on travel 
time and expense, as well as the cost of the trainer, and refer to estimates of training savings in the 
order of 60 to 70 per cent. Kathawala and Wilgen (2004, p. 5.03) also compare e-learning to the higher 
costs ƻŦ ǘǊŀŘƛǘƛƻƴŀƭ ǘǊŀƛƴƛƴƎ ƳŜǘƘƻŘǎ ǿƘƛŎƘ ƛƳǇƻǎŜ ǳǇƻƴ άǿƻǊƪǇƭŀŎŜ ǇǊƻŘǳŎǘƛǾƛǘȅέ ŀƴŘ ƛƴŎǳǊ ǘƘŜ 
expense of travel and delivery. In addition to simple direct cost savings, authors such as Reynolds-
Fisher and White (2000 as cited by Kathawala and Wilgen 2004, p. 5.05) delved more deeply into the 
price efficiencies of e-ƭŜŀǊƴƛƴƎ ŀƴŘ ƴƻǘŜŘ ǘƘŀǘ άŜƭŜŎǘǊƻƴƛŎ ŎƻƴǘŜƴǘ Ŏŀƴ ōŜ ǎǘƻǊŜŘΣ ŘǳǇƭƛŎŀǘŜŘ ŀƴŘ 
ŘƛǎǘǊƛōǳǘŜŘ ǿƛǘƘ ƭƻǿ ƳŀǊƎƛƴŀƭ ŎƻǎǘǎέΦ  
 
Kathawala and Wilgen (2004, p. 5.03) also referred to a breadth of research by Leary (2001), Phillips 
(2002) and Oakes (2003) who noted that improved learning outcomes have a positive effect on staff 
ǘǳǊƴƻǾŜǊ ōȅ άōƛƴŘƛƴƎέ ǘƘŜ ŜƳǇƭƻȅŜŜ ǘƻ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴΦ ¢ƘŜ ŦƛƴŀƴŎƛŀƭ ōŜƴŜŦƛǘǎ ǘƻ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴ ǘƘŜƴ 
flow.  Similarly, lower staff turnover allows organisations to stem the loss of corporate knowledge and 
ǘƘƛǎ ƛǎ ƻŦ ǇŀǊǘƛŎǳƭŀǊ ōŜƴŜŦƛǘ ƛƴ άǘƛƳŜǎ ƻŦ ǎŎŀǊŎŜ ǎƪƛƭƭŜŘ ƭŀōƻǳǊέ όYŀǘƘŀǿŀƭŀ ŀƴŘ ²ƛƭƎŜƴ нллпΣ ǇΦ рΦлоύΦ  
 
Learning Quality  
Derouin, Fritzsche and Salas (2005) observed improved individual learning and satisfaction of 
employees when organisations align their e-learning strategies with employee preferences; one of the 
key benefits of e-learning.  Urdan and Weggen (2000 as cited in Kathawala and Wilgen 2004, p. 5.04) 
noted that the benefits of ŎǳǎǘƻƳƛǎƛƴƎ ŎƻƴǘŜƴǘ ƛƴŎƭǳŘŜŘ άŀ сл ǇŜǊ ŎŜƴǘ ŦŀǎǘŜǊ ƭŜŀǊƴƛƴƎ ŎǳǊǾŜ ŎƻƳǇŀǊŜŘ 
to instructor-ƭŜŘ ŎƻǳǊǎŜǎέ ŀƴŘ ƛƴŎǊŜŀǎŜŘ ŎƻƴǘǊƻƭ ƻǾŜǊ ǘƘŜ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎ ōȅ ǘƘŜ ƭŜŀǊƴŜǊΦ ¢ƘŜȅ ŀƭǎƻ 
ŦƻǳƴŘ άǘƘŜ ŘŜƭƛǾŜǊȅ ƻŦ ŎƻƴǘŜƴǘ ƛƴ ǎƳŀƭƭŜǊ ǳƴƛǘǎ ŎƻƴǘǊƛōǳǘŜǎ ǘƻ ŀ ƭƻƴƎŜǊ-lasting effect. These factors can 
enhance the retention rate between 25 and 60 per cent compared to instructor-ƭŜŘ ŎƻǳǊǎŜǎέ ό¦ǊŘŀƴ 
and Weggen 2000 as cited in Kathawala and Wilgen 2004, p. 5.04). These researchers also found that 
άǎǘǳŘŜƴǘǎ ǘŀƪƛƴƎ ŀƴ ƻƴƭƛƴŜ ŎƻǳǊǎŜ enter a risk-free environment in which they can try new things and 
make mistakes without exposing themselves". The quality of learning and information provided can 
also be superior to other forms of delivery when e-learning material can be immediately updated 
άƳŀƪƛƴƎ ƛǘ ƳƻǊŜ ŀŎŎǳǊŀǘŜ ŀƴŘ ǳǎŜŦǳƭ ŦƻǊ ŀ ƭƻƴƎŜǊ ǇŜǊƛƻŘ ƻŦ ǘƛƳŜέ όYŀǘƘŀǿŀƭŀ ŀƴŘ ²ƛƭƎŜƴ нллпΣ ǇΦ рΦлпύΦ  
 
Measuring the effectiveness of e-learning is considered separately in this literature review because it is 
a critical element of the quality of learning (both on and off-line).  However, it is worth considering here 
that Block and Dobell (1999 as cited in Kathawala and Wilgen 2004, p. 5.05), endorse the traceability of 
e-ƭŜŀǊƴƛƴƎ ŀƴŘ Ƙƻǿ ƛǘ άƎƛǾŜǎ ŀŘƳƛƴƛǎǘǊŀǘƻǊǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜ ŜŦŦŜŎǘƛǾŜƴess of an e-learning 
ǇǊƻƎǊŀƳέΦ ¢ȅƴƧŀƭŀ ŀƴŘ IŀƪƪƛƴŜƴ όнллрΣ ǇΦ онпύ ōŜƭƛŜǾŜ ǘƘŀǘ ƭŜŀǊƴƛƴƎ ǉǳŀƭƛǘȅ Ŏŀƴ ŀƭǎƻ ōŜ ŜƴƘŀƴŎŜŘ ƛƴ ŀƴ 
e-ƭŜŀǊƴƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘ ǇŀǊǘƛŎǳƭŀǊƭȅ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ǎƛƳǳƭŀǘƛƻƴǎΣ ōŜŎŀǳǎŜ άƭŜŀǊƴƛƴƎ ǎƘƻǳƭŘ ǘŀƪŜ ǇƭŀŎŜ ƛƴ 
authentic environments or conditions and in ways similar to real life situations. Technology has made it 
ǇƻǎǎƛōƭŜ ǘƻ ŎǊŜŀǘŜ ǾƛǊǘǳŀƭ ŜƴǾƛǊƻƴƳŜƴǘǎ ǘƘŀǘ ŀƭƳƻǎǘ ŜȄŀŎǘƭȅ ƳƛƳƛŎ ŀǳǘƘŜƴǘƛŎ ƻƴŜǎΦέ Lƴ ǎƻƳŜ ŎŀǎŜǎΣ ƛǘ ƛǎ 
even possible to create learning environments that could not be created in real life. In the case of the 
rail industry, this might include simulation of unsafe working conditions, train derailments or other 
disasters unlikely to be available in face-to-face modes.  
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Community building  
The interactivity e-learning affords is considered by a number of authors including Rosenberg, 2001 in 
(Kathawala and Wilgen 2004, p. 5.05) who noted e-ƭŜŀǊƴŜǊǎ ƘŀŘ άŀ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƘƛƎƘŜǊ ǇŜǊŎŜƛǾŜŘ ǇŜŜǊ 
contact and greater understanding of the material than those in a traditional class. This can be a 
substantial motivator for organizational learning, since the knowledge of the individual can be 
ǘǊŀƴǎŦŜǊǊŜŘ ŀƴŘ ōŜŎƻƳŜ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ƪƴƻǿƭŜŘƎŜέΦ YŀǘƘŀǿŀƭŀ ŀƴŘ ²ƛƭƎŜƴ όнллпύ ŘŜƭǾŜ ŦǳǊǘƘŜǊ ƛƴǘƻ 
this benefit of e-learning when they look to the work of Hansen et al. (1999), who believe online 
discussions within communities of learners can be stored and used at a later date as a source of 
organizational wisdom and knowledge. Tynjala and Hakkinen (2005) also found the sharing of ideas as a 
positive attribute of utilising e-learning.  
 
Enhancing IT skills  
There are additional benefits of e-learning also discussed in the literature.  In particular, Pollard and 
Hillage (2001) point to the enhanced IT skills developed by learners as a result of e-learning which can 
then carry into other arenas in the workplace and beyond.  

 
Barriers to the implementation of e-learning  
 
Our review of the literature has found a breadth of opinion and commentary on the advantages and 
disadvantages of e-learning however, Boyd (2008) suggests that few authors had considered enough 
empirical research to comment with authority on the limitations of e-learning.  Boyd (2008) does 
conclude that e-learning is not a panacea and it does attract risks which are, by their nature, difficult to 
assess. Some of the identified disadvantages of and barriers to e-learning implementation have been 
summarised below.  
 
Costs 
E-learning can be expensive to develop and maintain. However, Zirkle (2001 as cited in Kathawala and 
Wilgen 2004), explains that despite assurances from e-learning advocates that e-learning is relatively 
cheap to maintain, it is not cheap to develop.  Investment in infrastructure from the outset or upgrades 
to existing systems such as intranets are required, thus raising upfront and ongoing expenditure.  
 
Brown et al. (2006, p. 417) canvassed the obstacles to web-ōŀǎŜŘ ƭŜŀǊƴƛƴƎ ŀƴŘ ŦƻǳƴŘ ǘƘŀǘ άпп per cent 
ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ŎƛǘŜŘ ŀ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ƘƛƎƘ ŎƻǎǘέΣ ŎƻǳǇƭŜŘ ǿƛǘƘ ос per cent of respondents who felt the 
time required by instructors to prepare content limited their take-up of e-learning.  Hunt and Clarke 
(1997 as cited in Kathawala and Wilgen 2004) analysed the man-hours required to develop online 
versus face-to-face training and found that online training was approximately ten-fold more expensive 
to develop than traditional training, hence representing significant up-front cost to an organization 
before any longer term benefits can be enjoyed. The particular nature of the content was also 
determined to be costly, as was the potentially hidden costs of technical support.  
 
Access and IT skills 
ά!ŎŎŜǎǎ ōŀǊǊƛŜǊǎέ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ ōȅ YŀǘƘŀǿŀƭŀ ŀƴŘ ²ƛƭƎŜƴ όнллпύ ŀƴŘ ƻǘƘŜǊ ŀǳǘƘƻǊǎ ǿƘŜƴ ƭƻƻƪƛƴƎ ŀǘ 
factors limiting the take-up of e-learning.   These authors note that staff who lack IT literacy need to 
develop these skills to access e-learning, despite the possibility that such skills are not required for their 
ǿƻǊƪΦ bŀǎƛǊ όнллн ŀǎ ŎƛǘŜŘ ƛƴ YŀǘƘŀǿŀƭŀ ŀƴŘ ²ƛƭƎŜƴ нллпΣ ǇΦ рΦлуύ ŎƻƴŎƭǳŘŜ ǘƘŀǘ άǎƪƛƭƭŜŘ ǿƻǊƪŜǊǎ ŀǊŜ 
more likely to participate in, and profit from, e-ƭŜŀǊƴƛƴƎ ǇǊƻƎǊŀƳƳŜǎ ǘƘŀƴ ŀǊŜ ǳƴǎƪƛƭƭŜŘ ǿƻǊƪŜǊǎέΦ  
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Access to the internet was considered by Brown et al. (2006, p. 417) in measuring obstacles to the take-
up of web-based learning and found that 25 per cent ƻŦ ǊŜǎǇƻƴŘŜƴǘǎ ŎƛǘŜŘ ŀ άƭŀŎƪ of training on how to 
ǳǎŜ ǘƘŜ ²Ŝōέ ŀǎ ŀ ƭƛƳƛǘƛƴƎ ŦŀŎǘƻǊ ŀƴŘ άоо per cent ǊŜǇƻǊǘŜŘ ŀ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ǘŜŎƘƴƻƭƻƎȅέ ŀǎ ŀ ƭƛƳƛǘƛƴƎ 
factor. The availability of high-speed internet access is just one of the difficulties facing e-learning 
providers in a geographically spread rail sector and this was addressed by Berge and Giles (2008, p. 48) 
ƛƴ ǊŜŎƻƳƳŜƴŘƛƴƎ ǎƻƳŜ ǇǊŀŎǘƛŎŀƭ ƎǳƛŘŜƭƛƴŜǎΦ  ¢ƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘΣ ǘƘŜȅ ŎƻƴǘŜƴŘΣ άƛǎ ŀŎŎŜǎǎ ǘƻ 
standardized technology hardware, software, and learning materials by all users anytime and 
ŀƴȅǿƘŜǊŜέΦ ¢ƘŜȅ ŀƭǎƻ ŀǊƎǳŜ ǘƘŀǘ ŀ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ƭŜŀǊƴƛƴƎ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ 
professions andIT ǇǊƻŦŜǎǎƛƻƴŀƭǎ ƛǎ ŎǊƛǘƛŎŀƭ ǘƻ ŜƴǎǳǊƛƴƎ ǘƘŀǘ άŀǇǇǊƻǇǊƛŀǘŜ ŎƻƴǘŜƴǘ ǘƘŀǘ ƛǎ ƛƴǘŜǊŀŎǘƛǾŜΣ 
consistent, individualƛȊŜŘ ŀƴŘ ƭƛƴƪŜŘ ǘƻ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ǇƻƭƛŎƛŜǎ ŀƴŘ ǾŀƭǳŜǎέ ό.ŜǊƎŜ ŀƴŘ DƛƭŜǎ нллуΣ ǇΦ 
48).  
 
Lack of engagement  
E-ƭŜŀǊƴƛƴƎ ƛǎƴΩǘ ŦƻǊ ŜǾŜǊȅƻƴŜΦ  {ƪƛǇǇŜǊ όнллл ŀǎ Ŏƛted in Derouin Fritzsche and Salas 2005), considered 
the challenge of keeping e-learners engaged and found that factor to be a primary difficulty in 
minimizing drop-out rates. As learners are not engaging in a personal face-to-face relationship, it 
becomes far easier for the learners to disengage or to postpone undertaking training online.  This could 
ōŜ ǎŜŜƴ ǘƻ ōŜ ǘƘŜ ŀƴǘƛǘƘŜǎƛǎ ǘƻ ǘƘŜ άŀƴȅǿƘŜǊŜκŀƴȅǘƛƳŜέ ŀŘǾŀƴǘŀƎŜΦ  {ƛƳƛƭŀǊƭȅ CǊŜǳƴŘ όнллп ŀǎ ŎƛǘŜŘ ƛƴ 
¢ȅƴƧŀƭŀ ŀƴŘ IŀƪƪƛƴŜƴ нллрΣ ǇΦ онтύ ŎƛǘŜǎ ŀ άƭŀŎƪ ƻŦ ǇŜǊǎƻƴŀƭƛȊŀǘƛƻƴέ ŀǎ ŀ ǊŜŀǎƻƴ ŦƻǊ ǳƴǎǳŎŎŜǎǎŦǳƭ Ŝ-
learning initiatives.  
 
Focus on technical issues to the detriment of learning considerations  
Instructional design weaves its way through much of the literature on e-learning with Servage (2005), 
lamenting the emphasis on the technical issues at the expense of adult learning principles.  Tynjala and 
Haddinen (2005) likewise expressed concern that the design of e-learning environments will be 
technology-driven rather than problem-driven or learner-driven.  They cite Freund (2004) when 
suggesting that another of the factors inhibiting the performance of e-leaǊƴƛƴƎ ƛǎ άǘƘŀǘ Ŝ-learning has 
ƴƻǘ ōŜŜƴ ƭŜŀǊƴŜǊ ƻǊƛŜƴǘŜŘέ όCǊŜǳƴŘ нллп ŀǎ ŎƛǘŜŘ ƛƴ ¢ȅƴƧŀƭŀ ŀƴŘ IŀƪƪƛƴŜƴ нллрΣ ǇΦ онтύΦ  
 
As one of the seminal authors in the field of adult learning, Knowles (1970) emphasised that adult 
learners are driven by internal motivators and it has been noted that achieving this may be difficult 
online (Kathawala and Wilgen 2004).  Pollard and Hillage (2001) were also concerned about the limiting 
nature of the absence of direct feedback for learners. In addition, Urdan and Weggen (2000 as cited in 
Kathawala and Wilgen 2004) felt that learners who preferred auditory or kinaesthetic learning would 
not be well-served by technology-based training.   
 
Self-managed learning  
E-learning is often espoused as the ultimate approach to self-managed learning; allowing learners to 
determine the most appropriate time and place to undertake training, the sequence in which it is 
undertaken and the extent to which they engage with the material. However, the fact that e-learners 
are often required to make decisions on what content to view and when has been argued to be a 
distraction from focusing on the training material itself (Derouin ,Fritzsche and Salas 2005).  
 
Training type suitability  
There are also many authors who argue that e-learning is not a suitable medium for all types of 
learning.  Pollard and Hillage (2001) as well as Urdan and Weggen (2000 as cited in Kathawala and 
²ƛƭƎŜƴ нллпΣ ǇΦ рΦлтύ ŀǊƎǳŜ ǘƘŀǘ άŜ-learning is less suited for hands-on applications with strong 
emphasis on peer review and collaboration, strategy, team building and communication training, 
presentation and social skills, rapid decision making and material dealing with emotional issues. A 
method used to overcome this weakness is blended learning, where pure content is delivered through 
e-ƭŜŀǊƴƛƴƎ ƳŜǘƘƻŘǎ ǿƘƛƭŜ ƛƴǘŜǊǇŜǊǎƻƴŀƭ ǎƪƛƭƭǎ ŀǊŜ ǎǘƛƭƭ ŘŜƭƛǾŜǊŜŘ ƛƴ ǘƘŜ ŎƭŀǎǎǊƻƻƳέΦ  
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{ƛƳƛƭŀǊƭȅΣ 5ǊƛǎŎƻƭƭ όмффу ŀǎ ŎƛǘŜŘ ƛƴ ¢ŀǊŀƴ нллсΣ ǇΦ мусύ ŀŘǾƛǎŜ ǘƘŀǘ άƛƴǎǘǊǳŎǘƻǊ-led training is appropriate 
when students need to articulate, negotiate, and defend their knowledge.  Leader-led training is also 
recommended when the subject matter is complex, or ill-defined, requiring a lot of concepts, principles 
ŀƴŘ ǘƘŜƻǊƛŜǎ ǘƻ ǊŜǎƻƭǾŜΦέ  
 
Other barriers  
Some other potential concerns raised by authors on e-learning include:  

 !ƴ ŀōǎŜƴŎŜ ƻŦ ǘƛƳŜ ŦƻǊ άŎǊŜŀǘƛǾƛǘȅΣ ŎƻƴǾŜǊǎŀǘƛƻƴ ƻǊ ǊŜŦƭŜŎǘƛǾŜ ǇǊŀŎǘƛŎŜΦέ ό{ŜǊǾŀƎŜ нллрΣ ǇΦ оммύ ŀƴŘ ŀ 
άƭŀŎƪ ƻŦ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀƴŘ ƛƴǘŜǊŀŎǘƛǾƛǘȅέ CǊŜǳƴŘ όнллп ŀǎ ŎƛǘŜŘ ƛƴ ¢ȅƴƧŀƭŀ ŀƴŘ IŀƪƪƛƴŜƴ нллрΣ ǇΦ онтύ  

 The difficulties arising from expecting employees to do work-related training at home or outside 
normal working hours (Servage 2005, p. 311)  

 ¢ƘŜ άƛƳǇŜǊǎƻƴŀƭ ƴŀǘǳǊŜΣ ǘƘŜ ƭƻǎǎ ƻŦ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ŀǎƪ ǉǳŜǎǘƛƻƴǎΣ ŀƴŘ ƭŀŎƪ ƻŦ ƻǇǘƛƻƴŀƭ ƴŀǊǊŀǘƛƻƴέ 
(Boyd 2008, p. 6)  

 25 per cent of respondents ǘƻ ǊŜǎŜŀǊŎƘ ōȅ .Ǌƻǿƴ Ŝǘ ŀƭΦ όнллсΣ ǇΦ пмтύ ŎƛǘŜŘ ǘƘŜ άƭŀŎƪ ƻŦ 
ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ǎǳǇǇƻǊǘέ ŀǎ ŀƴ ƻōǎǘŀŎƭŜ ǘƻ ǿŜō-based learning  

 {ƛƳƛƭŀǊƭȅΣ ¢ȅƴƧŀƭŀ ŀƴŘ IŀƪƪƛƴŜƴ όнллрΣ ǇΦ онрύ ōŜƭƛŜǾŜǎ άǘƘŜ ǎǳŎŎŜǎǎ ƻŦ Ŝ-learning is highly 
dependent on factors related to the overall work and learning culture of an organisation. 
Organisational structures and the work atmosphere may represent both enablers and barriers to 
ƭŜŀǊƴƛƴƎΦέ  

 
Evaluation of e-Learning  
 
Literature on the evaluation of e-learning and its impact on learning outcomes varies significantly in 
ǊŜƭŀǘƛƻƴ ǘƻ ŦƛƴŘƛƴƎǎΦ  ! άǎƭƛƎƘǘƭȅ ƳƻǊŜ ǇƻǎƛǘƛǾŜ ŀǘǘƛǘǳŘŜέ ǘƻ ōƻǘƘ L¢ ŀƴŘ ǘƘŜ ǎǳōƧŜŎǘ ƳŀǘǘŜǊ ǿŀǎ ƴƻǘŜŘ ōȅ 
Derouin et al (2005, p. 937) when reviewing the work of Kulik & Kulik, with the subjects rating their 
άƛƴǎǘǊǳŎǘƛƻƴŀƭ programs more favorably then non-ŎƻƳǇǳǘŜǊ ōŀǎŜŘ ǘǊŀƛƴƛƴƎέΦ  ¢ƘŜȅ ŀƭǎƻ ƴƻǘŜŘ ǘƘŀǘ Ŝ-
ƭŜŀǊƴƛƴƎ Ŏŀƴ άƛƳǇǊƻǾŜ ƭŜŀǊƴƛƴƎ ŀƴŘ ŀŎƘƛŜǾŜƳŜƴǘ ǎŎƻǊŜǎ ŦƻǊ ǎǘǳŘŜƴǘǎ ŀƴŘ ŜƳǇƭƻȅŜŜǎέΦ  
 
Not all studies of the effectiveness of e-learning have been positive though. Derouin et al (2005, p. 927) 
also reviewed the work of Allen, Bourhis, Burrell, & Mabry (2002) who compared distance and 
ǘǊŀŘƛǘƛƻƴŀƭ ŜŘǳŎŀǘƛƻƴΣ ŦƛƴŘƛƴƎ ŀ έǎƭƛƎƘǘ ǇǊŜŦŜǊŜƴŎŜ ŦƻǊ ƳƻǊŜ ǘǊŀŘƛǘƛƻƴŀƭ ŦƻǊƳǎέΣ ŀƴŘ ŀ ƴǳƳōŜǊ ƻŦ ǎǘǳŘƛŜǎ 
ǿƘƛŎƘ άŦƻǳƴŘ ǇƻƻǊŜǊ ƭŜŀǊƴƛƴƎ ƻǳǘŎƻƳŜǎ ŀssociated with e-ƭŜŀǊƴƛƴƎέΦ Lƴ ǘƘƛǎ ǊŜǾƛŜǿ ƻŦ ǘƘŜ ŜȄǘŀƴǘ 
research Derouin et al (2005, p. 927) could therefore not conclude on the overall effectiveness of e-
ƭŜŀǊƴƛƴƎΣ ƴƻǘƛƴƎ ǘƘŀǘ άǘƻƎŜǘƘŜǊΣ ǘƘŜǎŜ ŦƛƴŘƛƴƎǎ ǎǳƎƎŜǎǘ ǘƘŀǘ ƭŜŀǊƴŜǊǎ ǾŀǊȅ ƛƴ ǘƘŜƛǊ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀrd, and 
satisfaction with, e-ƭŜŀǊƴƛƴƎ ǎȅǎǘŜƳǎέΦ   
 
These authors also looked at outcomes of e-ƭŜŀǊƴƛƴƎ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŀƴŘ άŦƻǳƴŘ ƴƻ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ 
post-test performances of students in e-learning or tradiǘƛƻƴŀƭ ŘŜƭƛǾŜǊȅ ƳƻŘŜǎέ ό5ŜǊƻǳƛƴ, Fritzsche and 
Salŀǎ нллрΣ ǇΦ фнфύΣ ŀƴŘ ŀǊŜ Ŧƛƴŀƭƭȅ ƻōƭƛƎŜŘ ǘƻ ǊŜŎƻǊŘ ǘƘŀǘ άƻǾŜǊŀƭƭΣ ƛǘ ƛǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ŎƻƴŎƭǳŘŜ ǘƘŀǘ Ŝ-
learning is more, less, or equally effective at the learning level than traditional classroom-based 
ǘǊŀƛƴƛƴƎέ ƘƻǿŜǾŜǊ ƛǘ ƛǎ ŀƭǎƻ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǘƘƛǎ ƛǎ Ƙŀrdly surprising given the fact that the range of 
research conducted in e-learning varies on a wide range of issues relating to both the training itself and 
the research undertaken.  
 
Aside from the actual measurement of e-learning and the varying results on whether it is effective or 
not, two other elements of evaluation emerged in the review of the literature; firstly the extent and 
effectiveness of the evaluation undertaken by organisations, and the varying approaches to evaluation 
that are utilised.   
 
Effectiveness of evaluation  
Derouin et al (2005, p. 922) found very little research was evident on the effectiveness of e-learning in 
workplaces with limited review noted of the type or level of evaluation being conducted. They 
concluded an absence of empiǊƛŎŀƭ ǊŜǎŜŀǊŎƘ ƻƴ άǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ Ŝ-ƭŜŀǊƴƛƴƎ ŦƻǊ ǎƻŦǘ ǎƪƛƭƭǎ ǘǊŀƛƴƛƴƎέΦ 
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Servage (2005, p. 310) and Derouin et al. (2005, p. 931) also considered deficiencies in the evaluation of 
e-ƭŜŀǊƴƛƴƎ ƻƴ ǘƘŜ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ǇŜǊŦƻǊƳŀƴŎŜ ǿƛǘƘ ǘƘŜ ƭŀǘǘŜǊ ƴƻǘƛƴƎ ŀƴ absence of review by e-learning 
ǊŜǎŜŀǊŎƘŜǊǎ ŀƴŘ ǇǊŀŎǘƛǘƛƻƴŜǊǎ ƻŦ ǘƘŜ ƭŜŀǊƴƛƴƎΩǎ ŘƛǊŜŎǘ ƻǊ ƛƴŘƛǊŜŎǘ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ 
organisation.  The former pointed to the inadequacies of ROI analyses and cited Forman 2002 who 
suggests that ROI computations ŀǊŜ άǳǎǳŀƭƭȅ ƭƛƳƛǘŜŘ ǘƻ Ŏƻǎǘ ǊŜŘǳŎǘƛƻƴ ŀƴŘ ŀǾƻƛŘŀƴŎŜΣ ōǳǘ Ŧŀƛƭ ǘƻ ŎŀǇǘǳǊŜ 
ōŜƴŜŦƛǘǎΣ ƛƴƴƻǾŀǘƛƻƴΣ ƻǊ ǳƴƛǉǳŜ ǾŀƭǳŜ ŎǊŜŀǘŜŘ Ǿƛŀ ŜƳǇƭƻȅŜŜ ƭŜŀǊƴƛƴƎέ ό{ŜǊǾŀƎŜ нллрΣ ǇΦ омлύΦ  
 
This theme is continued by Kathawala and Wilgen (2004, p. 5.10) citing Strother (2002) who points out 
that most organizations do not evaluate the success of their e-learning programmes. They also cite Gale 
όнллнύ ǿƘƻ ƴƻǘŜǎ ǘƘŀǘ ƳŜŀǎǳǊƛƴƎ ǘƘŜ άƛƳǇŀŎǘ ƻŦ Ŝ-learning needs to include the soft factors, such as a 
shorter learning curve and improveŘ ǊŜǘŜƴǘƛƻƴΦ .ǳǘ DŀƭŜ ŀƭǎƻ Ŧŀƛƭǎ ǘƻ ǎƘƻǿ Ƙƻǿ ǘƻ Řƻ ǘƘƛǎέ όYŀǘƘŀǿŀƭŀ 
ŀƴŘ ²ƛƭƎŜƴ нллпΣ ǇΦ рΦлрύΦ ¢ƘŜǎŜ ŀǳǘƘƻǊǎ ŀǊƎǳŜ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƻ ƳŜŀǎǳǊŜ ǘƘŜǎŜ άǎƻŦǘ ŦŀŎǘƻǊǎέ ŀƴŘ ŎƛǘŜ 
.ƭƻŎƪ ŀƴŘ 5ƻōŜƭƭ όмфффύ ǿƘƻ ōŜƭƛŜǾŜ ǘƘŀǘ άǘƘŜ ǘǊŀŎŜŀōƛƭƛǘȅ ƎƛǾŜǎ ŀŘƳƛƴƛǎǘǊŀǘƻǊǎ ǘƘŜ ŀbility to measure 
the effectiveness of an e-learning programme. The monitoring of the learner can also help in evaluating 
cost-ŜŦŦŜŎǘƛǾŜƴŜǎǎέ όYŀǘƘŀǿŀƭŀ ŀƴŘ ²ƛƭƎŜƴ нллпΣ ǇΦ рΦлрύΦ  
 
Models of evaluation  
Arguably, the most widely used and cited model of learning and development evaluation is the four 
ƭŜǾŜƭǎ ƻŦ ǘǊŀƛƴƛƴƎ ŜǾŀƭǳŀǘƛƻƴ ōȅ YƛǊƪǇŀǘǊƛŎƪ όмффуύ ƻǊƛƎƛƴŀǘƛƻƴ ƛƴ ǘƘŜ мфтлΩǎΦ ¢ƘŜǎŜ ŦƻǳǊ ƭŜǾŜƭǎ ŜƴŎƻƳǇŀǎǎ 
reaction, learning, behaviour and results. Phillips (1996) agued for inclusion of a fifth level considering 
return on investment.  
 
Galloway (2005, p. 22) also looked to Kirkpatrick for inspiration but has the following concerns about 
the use of such a model:  

1. Reaction ς ƛƴŀŎŎǳǊŀǘŜ ōǳǘ ǇƻǘŜƴǘƛŀƭƭȅ ǘƛƳŜƭȅ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ƭŜŀǊƴƛƴƎΦ  5ƻŜǎƴΩǘ ŎƭŀǊƛŦȅ ǿƘŀǘΩǎ 
been άƭŜŀǊƴŜŘ ƻǊ ƛƴǘŜǊƴŀƭƛȊŜŘέΦ  !ƭǎƻ Ŏŀǳǘƛƻƴǎ ƻƴ ƳŀƪƛƴƎ ŎƘŀƴƎŜǎ ǘƻ ŎƻƴǘŜƴǘ ōŀǎŜŘ ƻƴ ǊŜŀŎǘƛƻƴǎ 
ǘƘŀǘ ƳƛƎƘǘ ǊŜƭŀǘŜ ǘƻ ƳŀǘǘŜǊǎ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ ŎƻƴǘŜƴǘ ƭƛƪŜ άǇŜǊǎƻƴŀƭ ƛǎǎǳŜǎ ƻǊ ǊŜǉǳƛǊŜŘ 
ǇŀǊǘƛŎƛǇŀǘƛƻƴέ  

2. Learning ςƘŀǊŘ ǘƻ ƳŜŀǎǳǊŜ ƛŦ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ŀƴȅ άƳŜŀƴƛƴƎŦǳƭ ǘǊŀƴǎŦŜǊ ƻŦ ƭŜŀǊƴƛƴƎ ƻǊ ǎƪƛƭƭǎέΦ  
Relies on self-assessment to assess behaviour change  

3. Behaviour ς supervisors assessing behaviour change is a potential obstacle but on-line data 
gathering is a potential benefit  

4. Results ς it is a real challenge to link traiƴƛƴƎ ǘƻ ƘŀǊŘ ŜǾƛŘŜƴŎŜ ƛƴ ǎŀȅ άƛƴŎǊŜŀǎŜŘ ǎŀƭŜǎΣ ǊŜŘǳŎŜŘ 
Ŏƻǎǘǎ ƻǊ ƛƴŎǊŜŀǎŜŘ ǇǊƻŘǳŎǘƛǾƛǘȅέΦ 

 
Finally, Strother (2002) took each of the five levels developed by Kirkpatrick and refined by Phillips and 
applied them to e-learning in a corporate setting as follows:  
 

1. Reaction ςsatisfaction levels and feelings of both participants and facilitators in relation to the 
training, usually measured using feedback questionnaires or other similar mechanisms  

2. Learning ςthe extent to which principles, facts and information are understood and retained by 
the learner, typically tested using forms of assessment during or after the training  

3. Behaviour ς whether the training has been transferred into the workplace in the form of 
changed workplace behaviour  

4. Results ς impact of the training on the efficiency, cost, production or other factors of 
organisational performance  

5. Return on investment ς a more complex calculation involving the conversion of the 
measurement or results into monetary value. 

 
It can be argued that these are just as applicable to any form or training, however it is argued that the 
inherent use of technology as a part of e-learning should enhance the ability of organisations to 
conduct a more thorough evaluation of the results of their training initiatives.  
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Appendix B. Semi-structured interview questions 
 

General Background 
 
Organisational history (age of organisation, ownership, growth, competitors, collaborators etc) 
What is the size of business / Number of staff (FTE)  
Nature of staffing (blue collar, technical/trade, professional, managerial) 
Location/s in which they operate 
Describe the organisational structure (obtain copy of org chart where possible) 
What is the labour turnover? (level, patterns, areas of shortage) 
 
Users: 
 
Broader questions: 

What training is being delivered using e-learning? 
What training is NOT being delivered using e-learning? 

 
Specific questions (for each intervention that uses e-learning) 

What is the overall approach ς all online, blended, just learning aids? 
What are the learning outcomes/content? 
What is the target employee group? 
How are potential trainees identified for this course (self-nomination, statutory requirement, 
performance management, supervisor/manager nomination) 
How do you develop the courses - in house/use external expertise? If internal, what e-learning 
experience do they have? 
How effective has it been ς what has worked well and what needs improving? 
How do they measure the outcomes and effectiveness of this particular course (reactions, 
learning, behaviour, results? 

 
Broader questions for end of interview: 

Who decided that e-learning was the best option/who championed its implementation and why? 
Do you think e-learning is a good option? 
How might it be better utilised? 
What are the barriers/inhibitors to implementation of e-learning (people, technology)? 
What do you see as the future of e-learning in your organisation (Are you going to continue to 
grow your use of e-learning)? 
Does it meet all your needs (geographic/learning styles/etc)? 

 
Non-users: 
 
What training do they currently provide for their staff (and details of nature ς in-house, external, 
technical, supervisory)? 
Who designs, develops and delivers the current offerings? 
Have they ever considered using e-ƭŜŀǊƴƛƴƎΚ  ²Ƙȅ ŘƻƴΩǘ ǘƘŜȅ ŘŜƭƛǾŜǊ ǘǊŀƛƴƛƴƎ ǳǎƛƴƎ Ŝ-learning? 
Would they consider using it in the future? 
Are there barriers/inhibitors to implementation of e-learning (people, technology)? 

 

 


