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A Technology Enhanced Learning Framework for Enterprise

Performance Optimisation: Summary

Enterprise performance optimisation is critical for organisations to survive and
prosper in today’s competitive global market-place. While this is true for all
organisations, the need is even greater for the Small and Medium sized
Enterprise (SME) sector. Effective enterprise performance optimisation
requires the implementation of continuous improvement and change
management programmes lbased on the Lean philosophy. Lean is a continuous
improvement methodology where waste is systematically identified and
eliminated and value is created from the customer’s perspective (Womack,
2011). Empowering employees at all levels throughout the organisation is
central for the effective implementation of Lean. They must be equipped with
the necessary knowledge, skills and tools to support enterprise performance
optimisation endeavours. This thesis explores the potential of technology
enhanced learning as an enabler of individual and organisational

transformation through Lean thinking and thus enterprise performance

optimisation.

This thesis outlines how knowledge management, organisational learning, the
learning organisation and continuous improvement methodologies including
Lean are inter-related and how they contribute to organisational
transformation and enterprise performance optimisation. Examples from both
large enterprises and small and medium sized enterprises over the last
number of decades are outlined and a comparative analysis between both

sectors is undertaken.

A number of underpinning frameworks have been proposed for technology
enhanced learning. This thesis analyses these current frameworks, and
outlines the gaps from a workplace learning perspective. More significantly this
research investigates, proposes, develops and evaluates a technology
enhanced learning framework that enables individual transformation leading to

optimised enterprise performance.

Using an action research approach, the proposed framework has been

instantiated and rigorously evaluated in two industry focused educational



programmes in the Lean domain. The requirements and feedback from both
the large organisation and the SME sector are identified, analysed ani

included in the iterative development and evaluation of the framework.

A central innovative aspect of the framework is that it incorporates 3
workplace based project that must provide measurable cost savings/avoidanc:
for the organisation and is a mandatory part of the award. Another innovativ2
contribution is the integration of the various elements of the framework thet
has supported to the transformation of the individual through the education:l
process and the optimisation of the enterprise through the implementation «f

Lean projects.

Organisational and individual requirements in the domains of eLearning ani
Lean have been analysed for large enterprises and SMEs. Using an action
research approach, the framework has been iteratively developed and applied
through the design and evaluation of two industry focused educational
programmes in the Lean domain. These programmes have been undertaken
by a number of leading large enterprises and SMEs both in Ireland and
internationally. It has been comprehensively demonstrated that Technology
Enhanced Learning, using a blended approach and the application of the
learning in the workplace enables individual and organisational transformation

through Lean enterprise performance optimisation.
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A Technology Enhanced Learning Framework for Enterprise
Performance Optimisation: Abstract

Liam Brown

Enterprise performance optimisation is critical for organisations to survive and
prosper in today’s competitive global market-place. While this is true for
organisations of all sizes, the need is even greater for the Small and Medium
sized Enterprise (SME) sector. Effective enterprise performance optimisation is
dependent on continuous improvement programmes, often based on the Lean
philosophy. Lean is a continuous improvement methodology where waste is
systematically identified and eliminated and value is created from the
customer’s perspective (Womack, 2011). Empowering employees is central for
the effective implementation of Lean. They must be equipped with the
necessary knowledge, skills and tools to support enterprise performance
optimisation endeavours. This thesis explores the potential of Technology
Enhanced Learning and the application of the learning in the workplace as an
enabler of individual and organisational transformation.

Technology Enhanced Learning has evolved over the last number of decades
resulting in the emergence of powerful tools, capable of supporting the
delivery of education in the workplace. A number of underpinning frameworks
have been proposed for Technology Enhanced Learning. This thesis analyses
current frameworks, and outlines the gaps from a workplace learning
perspective. More significantly this research investigates, proposes, develops
and evaluates a Technology Enhanced Learning framework that enables
individual transformation leading to optimised enterprise performance. A
central innovative aspect of the framework is that it incorporates a workplace
based project that must provide measurable cost savings/avoidance for the
organisation and is a mandatory part of the award. Another innovative
contribution is the integration of the various elements of the framework that
has supported the transformation of the individual through the educational
process and the optimisation of the enterprise through the implementation of
Lean projects.

Organisational and individual requirements in the domains of elLearning and
Lean have been analysed for large enterprises and SMEs. Using an action
research approach, the framework has been iteratively developed and applied
through the design and evaluation of two industry focused educational
programmes in the Lean domain. These programmes have been undertaken
by a number of leading large enterprises and SMEs both in Ireland and
internationally. It has been comprehensively demonstrated that Technology
Enhanced Learning and the application of the learning in the workplace
enables individual and organisational transformation through Lean enterprise
performance optimisation.
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CHAPTER 1: Introduction

1.1 Introduction

There is a drive in education to move from tutor centred to learner centred
approaches, while taking the relevant pedagogical and technological
considerations into account (Morgan and Adams, 2009). Technology, in
particular Technology Enhanced Learning (elLearning), has evolved over the
last number of decades resulting in the emergence of powerful tools, capable
of effectively supporting the delivery of education in the workplace. However,
it is not clear how effective eLearning programmes have been in transforming
individuals and ultimately improving or optimising performance at the level of
the enterprise. This thesis explores these issues and proposes an elLearning

framework for enterprise performance optimisation.

This chapter is divided into five sections. The first section provides the
motivation for undertaking this research project, with a specific focus on the
need for learning, the need for improved competitiveness and the need for
learning programmes focused on improved competitiveness within
organisations. The importance and the urgency of the work are outlined along
with the challenges facing the Small and Medium sized Enterprise (SME)
sector, in particular. The second section explicitly defines the research
question and the specific objectives of the research. The third section
discusses the contributions of the thesis and lists the various publications by
the candidate® that were directly related to the work over the last six years.
In the fourth section, the technical approach of how the research was

undertaken is presented. Finally the chapter concludes with a summary.

! The candidate is the author of the thesis




1.2 Motivation: The need for learning

In the competitive global environment where today’s modern organisations
operate, survival, not just profitability, is dependent on how well
organisations implement change management and continuous improvement
programmes (Smith, 2009). Globalisation has meant that enterprise
performance must not only be measured but optimised (Ho, Lin et al., 2009).
Managers must delineate relevant strategic considerations and identify
priorities to enhance enterprise performance and escape the zero profit
tendency associated with operating in global markets (Teece, 2007). This has
been further compounded by the latest worldwide economic crisis. Critical to
success is the training and education of management and staff in how best to
embrace and lead such change management and continuous improvement
programmes. The father of quality control, W. Edwards Deming remarked
about further study: “Learning is not compulsory.... neither is survival.”
(Deming, 1988).

Many studies have identified the clear need to develop innovative learning
models to assist individuals, educators and industry in delivering the required
training and up skilling of Ireland’s graduates to ensure their continued
employability into the future (Hunt, 2007). There is a need for a flexible
delivery framework that will support the current drive in education to move
from tutor centred approaches to learner centred approaches (Goodyear,
2011). For any framework to be useful and useable, it must also take relevant
pedagogical and technological considerations into account (Mayes and de
Freitas, 2004).

A significant challenge to organisations that has emerged in the training of
corporate management and staff in recent years is the time taken away from
the workplace. The absence of the manager or staff member when required
due to training can negatively impact short term organisational results
(Hussey, 2009). The inherent flexibility of Technology Enhanced Learning
allows organisations to educate the workforce in a fashion that is not

disruptive to the short term organisational performance, but at the same time



has a significant impact in both the medium and long term time-frames
(Hanna, 2011).

A secondary challenge that has been identified is the cost of training and
education provision (Bonk, Graham et al., 2006). This is particularly true of
the Small and Medium Enterprise (SME) sector, where cost and resource
constraints are always to the fore (Macdonald, Assimakopoulos et al., 2007).
Furthermore SMEs have particular needs in facing the challenges of their daily
operations; many SMEs quote lack of skills as a barrier to growth, highlighting
the link between training and sustainability (Hamburg and Marin, 2010). In
order to keep their competencies up to date, staff from SMEs need access to
appropriate educational opportunities and new technologies, in particular

elLearning facilitates this (Hamburg and Hall, 2008).

Finally, while there is documented evidence that training activities have a
positive impact on individuals attitudes, motivation, and empowerment, what
is not as clear is how the effects of training on individuals translate directly
into better functioning at the team and organisational level (Aguinis and
Kraiger, 2009). For SMEs this is even more profound and there is an identified
need to develop both leadership and technological programmes to implement
the changes necessary to compete in a marketplace that reflects rapid change
and imperfect information (King and Foley III, 2010). From an elearning
perspective, many initiatives have often been implemented with little
consideration of organisational issues and as a result, potential benefits of
eLearning as a tool for creating organisational competencies have not been
fully realised (Ley and Ulbrich, 2002; Barajas Frutos, 2010).

These challenges justify the need for an effective framework, where eLearning
can be deployed for organisational improvement. The many drivers for change
that have emerged in recent years have made this an urgent requirement.
More specifically the major competitive threats from both an Irish and a
European perspective include the rising cost of labour, energy, Euro/ Dollar/
Sterling currency fluctuations and environmental impacts (Conefrey,
Fitzgerald et al., 2008; Cassidy, Barry et al., 2009; Lane, 2009). This has




been further compounded by the recent economic crisis where Ireland has
been among the most severely affected developed economies. The Economic
and Social Research Institute (ESRI) forecasted an 8.3 per cent decline in
Irish GDP and a 9.2 per cent decline in GNP in 2009 (National

Competitiveness Council, 2009).

1.3 Motivation: The need for competitiveness improvement

The other rationale for the urgency of this work is the organisational
landscape of Irish and European industry and its dependence on the
manufacturing sector. Manufacturing and related activities are critically
important to the Irish economy (Trench, 2009; Godart, Gorg et al., 2011).
From a European perspective it is estimated that 75% of the EU GDP and
70% of employment is related to manufacturing (O’Sullivan, Rolstadas et al.,
2009). In essence each job in manufacturing is linked to two jobs in services
(Jovane, Westkamper et al., 2009). The reliance on services cannot continue
in the long term without a competitive EU manufacturing sector. Furthermore,
over 99% of manufacturing companies are SMEs and they account for 58% of
total manufacturing employment (Jovane, Westkamper et al., 2008), hence

their importance cannot be overstated.

Productivity within the manufacturing sector has been recognised as a key
factor in fuelling Ireland's extraordinarily economic growth in the mid to late
1990s (Timmer and Van Ark, 2005; Woerter and Roper, 2009). Productivity
growth currently exceeds the growth of labour compensation in most
countries, especially in countries with flexible labour market institutions
including Ireland or with high degrees of co-ordination in the context of
persistent high levels of unemployment (Meager, Speckesser et al., 2011).
In times of economic crisis, maintaining a focus on further improvements in
productivity and competitiveness are all the more important (Cassidy, Barry
et al., 2009; Suonpera, 2009).

International competitiveness reports have identified that productivity is a key

long-term determinant of a nation’s living standards (FORFAS, 2008). From



an Irish perspective, the focus needs to be far more encompassing than just
addressing the cost base. Ireland is ranked 29" in the World Competitiveness
Rankings (Schwab, Sala-i-Martin et al., 2011), and 11" in EU ranking
(Rosenbaum, 2011) lagging behind Finland, Sweden, Norway and Denmark in
terms of productivity while the cost base in these countries is on a par, if not
higher than Ireland’s (Porter and Schwab, 2008). Implementation of
continuous improvement methodologies, and in particular Lean thinking, is an
effective means of driving productivity improvement (Womack and Jones,
1996; Liker, 2004; Ho, 2010; Mefford, 2010; Preece and Jones, 2010).

1.4 Motivation: The need for competitiveness improvement iearning
programmes

There are a number of courses and educational programmes in the quality
and continuous improvement arena at undergraduate, postgraduate and non-
graduate levels aimed at those in the workplace both nationally and
internationally (Jawahir, Rouch et al., 2007; Callahan, Jones et al., 2008;
Fliedner and Mathieson, 2009; Jones, Smith et al.; Kilner, 2010). However the
majority of these are traditional face-to-face or block release programmes
that require some time away from the workplace, often up to one or two
weeks at a time. Programmes that are offered through distance education
and/or online, particularly those in the Lean area, do not have direct links to
applications in the workplace and the graduates are not equipped with the
necessary cross-functional knowledge and skills as demanded by modern
organisations (Shih and Chao, 2007). As a consequence they have limited
impact in organisational and individual transformation. At the same time, the
role of work-based learning has been defined as a pivotal part of up-skilling
the workforce in many areas, particularly quality management, and will be
essential to retain competitiveness and employability (Fitzpatrick, O'Connell et
al., 2010) .

A secondary gap that is evident from these programme offerings is the
distinctive lack of a collaborative approach between industry and academia
(Albrecht and Sack, 2000; Shih and Chao, 2007). Most academic offerings are




theory based, and commercial offerings are primarily information sharing with
little applicable project involvement. To be relevant to the manufacturing
professional, academia must step up to the opportunity of offering
significantly more courses in the domain of quality with high interest topics
such as Lean and Six Sigma (Jones, Smith et al., 2010). For any programme
to enable effective transformation there needs to be a defined structure where
both the industry and academic requirements and objectives can be achieved.
Some commentators have suggested that many educational advantages can
be achieved by integrating graduate and undergraduate education through
the use of projects inspired by local companies (Perrin, Thompson et al.,
2008).

According to Linehan and Sheridan (2009), there is an over-reliance on the
provision of traditional classroom-based courses. They suggest that, for the
successful operation of workplace learning programmes, there is scope for
improved employer engagement with higher education institutions in the
design, development and delivery of such programmes (Linehan and
Sheridan, 2009).

New ways of working and learning need to be developed to address this
identified gap where continuous improvement methodologies can be
effectively implemented in the workplace (Radnor, 2010). Central to this is
the requirement for the application of the learning in the workplace (Harteis,
Billett et al., 2009) Therefore there is need to develop a framework for
Technology Enhanced Learning that incorporates the application of the
learning in the workplace that will result in organisational improvement via

the transformation of the organisation and the individual.



1.5 Research Question and Objectives

Research Question:
How  effective can Technology Enhanced Learning (eLearning) be in
optimising the performance of the enterprise through individual and

organisational transformation, based on the Lean philosophy?

Objectives:

1. Investigate and analyse the differences between successful elLearning
implementations of Lean within Large Enterprises (LEs) and SMEs from a
technological and pedagogical perspective; what works, what doesn’t, and
why? This includes a comprehensive state-of-the-art review through a
survey of the literature, combined with a series of surveys and interviews

with representative stakeholders from selected LEs and SMEs.

2. Develop a robust Framework for Technology Enhanced Learning to enable
organisational and individual transformation, via the implementation of
continuous improvement programmes based on the Lean methodology. To
be effective key stakeholder requirements will be taken into consideration;
namely the individual, the organisation and the educational provider. The
framework must take industry requirements into account where
organisational transformation is paramount, and also satisfy the
requirements of academia and the participants whose focus is primarily on
the transformation of the individual. In conjunction with the improvement
of the individual’s skills and knowledge, the framework must also facilitate
the application of the learning in the workplace through the deployment of
a workplace based project that delivers tangible benefits to the
organisation. The framework will be instantiated through a series of
experiments, where two distinctive on-line/blended Lean programmes will
be delivered to a number of individuals as a means of comparing and

contrasting a spectrum of different organisations.

3. Evaluate the framework and programmes at both individual and

organisational levels. The primary metric for the individual is the




achievement of a recognised award, assessed through examination,
assignment, participation and project evaluation. Impact at the
organisational level will be measured by verified financial savings/cost
avoidance projects implemented by the individuals. Interviews with
programme participants and their line managers will support the
performance related evaluation, and will serve to give a more detailed
insight from the stakeholders. Finally, the framework will be assessed to
ascertain if the model can be successfully extended and generalised for
other workplace based training and education domains.



1.6 Contributions

The major contribution of this work has been the development of a
Technology Enhanced Learning framework that enables enterprise
performance optimisation, through the deployment of mandatory cost
savings/cost avoidance project(s). The framework has resulted in multiple
continuous improvement projects and programmes within organisations,
based on the Lean philosophy. The approach of incorporating the work based
project into the framework provides benefits for both the individual and the
organisation and the novelty of the approach is that it is mandatory and

measurable and is an explicit component of the framework.

The other key aspect of the framework is the integration of the various
elements including the objectives, metrics, methodology, stakeholders,
components, resources and operating constraints. Key factors and
considerations to improve the impact of elearning in supporting the
implementation of Lean principles in organisations have also been identified.
These include the most appropriate contextual, technological and pedagogical
aspects. Core to the framework is the move from a tutor centred approach to
a learner centred blended approach. Finally academic excellence and
accreditation combined with the requirement for workplace relevance, through
the implementation of a project that delivers a measurable cost saving or cost

avoidance to the organisation completes the framework.

This study also contributes to the broader evaluation of elLearning within
organisations, in particular the comparison between LEs and SMEs. Finally,
the viability of extending the framework to other domains is also presented.

Within the framework, three notable aspects have been the key outputs of the
work, namely the integrated framework itself, the standalone courseware and
the diploma programme. These three outputs have been effectively delivered
to both large organisations and SMEs. The three contributions therefore

include:



1. An integrated framework for Technology Enhanced Learning that enables
both organisational and individual transformation. The unique aspect of the
framework here is the dual achievement i.e. where there is a focus on both
the learner and the organisation as a direct outcome of the course. The
key differentiation between this and other approaches is the direct, as
opposed to indirect, organisational improvement combined with the
individual benefits. This has been primarily achieved though the
implementation of a mandatory, measurable and verifiable work based
project, based on the Lean methodology that must deliver cost savings /
cost avoidance benefits to the organisation. The other critical aspect of
the framework is the integration of the teaching methods, contextual
content, curriculum and resources which includes interactive and text
based courseware, peer supported learning and moderated discussion
boards. The assessment methods and instruments include a formal
examination, online participation, assignments and a workplace based
project that results in tangible benefits to the organisation. Finally an
appropriate structure whereby the requirements of industry and academia
can be achieved was incorporated. The combination of these elements of
the framework has led to both individual and organisational

transformation.

2. A standalone asynchronous certificate level training course in Lean Tools
which has been delivered to more than 3000 students across a range of
SMEs and LEs worldwide?.

3. A Postgraduate (Executive/Specialist) Diploma in Quality Management:
Lean Systems, a 1 year Postgraduate Diploma (NQAI Level 9 Special
Purpose Award) that has been delivered to more than 400 industrial

students, across a range of SMEs and LEs, primarily in Ireland?.

2 http://www.leanxeur.com/
3 http://www3.ul.ie/ulearning/ulearning courses/diploma in lean systems.htm
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1.7 Technical (Research) Approach

Due to the interdisciplinary nature of the research, an action research
approach was adopted that incorporated a multi-method research strategy.
Firstly a comprehensive literature survey was conducted and refined in an

iterative manner as more published work became available.

Secondly two separate requirements analysis surveys were completed; one
for LEs (via the Irish divisions of 12 Multinational Corporations) and a second
specifically aimed at SMEs, which was conducted with in excess of 100 SMEs
across five European Countries; Ireland, UK, Sweden, Spain and Poland. The
third stage of the approach was the framework design, development and
testing. The candidate was solely responsible for the design and development
of both surveys, the administration of the Irish based surveys and the

analysis of all survey data, both Irish and European.

To provide context for the framework so that it could be iteratively developed
and tested in real-life situations, the framework was implemented in two
distinct iterations of a Lean training programme. The first was a suite of
standalone interactive courseware and the second was a University accredited
Postgraduate Diploma. The candidate was responsible for all aspects of the
framework design the curriculum specification, learning outcomes and
assessment techniques for both programmes and was responsible for
overseeing the development of the programmes in conjunction with a team of

subject matter experts, graphic designers and software developers.

The fourth stage of the strategy was a comprehensive evaluation of the
framework through the programmes. This included a number of evaluation
Surveys, both in-course and post-course that were conducted with
representatives from the first five student intakes, in excess of 200 Students.
The candidate was solely responsible for the design and development of the
evaluation surveys and the analysis of all survey data. The administration of
the in-course and post surveys was carried out by the course administrative
team at the University of Limerick. The evaluation also used case studies that

were conducted with two SMES and two Large Enterprises carried out by the
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candidate. The cases used interviews with participants and their supervisors
to assess how effective the programmes were, and in effect the framework
was, in achieving the overall objective of individual and organisational
transformation. Reflection from the evaluations and the case studies were
used to identify where there was scope for improvement within the
programmes and the framework. Finally an investigation into the viability of
how the framework could be generalised and expanded to other domains

completed the work.

1.7.1 Structure of Thesis

This thesis is structured into nine chapters. Following chapter 1, the
introduction, the next two chapters are a review of the literature. Chapter 2 is
focused on enterprise performance optimisation, the importance of knowledge
to organisations, Organisational Learning and Learning Organisations, the
need for competitiveness and continuous improvement methodologies with a
specific focus on the need for Lean and Lean thinking particularly for SMEs.
Chapter 3 is focused on elearning theories, frameworks, standards and
eLearning practices within organisations. Chapter 4 outlines the research
methodology, that of action research and how it is employed in this study.
Chapter 5 presents the results of the requirements analysis surveys that were
undertaken as part of the thesis namely Lean and elearning in Large
Organisations and SMEs. Chapter 6 presents the initial framework and the
first instantiation* of the framework, the design and evaluation of the Lean
Tools courseware. Chapter 7 highlights the updated framework and the
design of the second instantiation of the framework, the Postgraduate
Diploma in Quality Management: Lean Systems. Chapter 8 is focused on the
evaluation of the diploma programme and highlights the need for further
changes in the framework. Finally, Chapter 9 is the conclusion which presents
a review of how the objectives were achieved, identifies the specific
contributions of the work and provides some suggestions on future work that

could be undertaken.

% Instantiation refers to an instance of the framework to

realise (implement) a particular learning course or programme.
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1.8 Summary

The hypothesis underlying the research is that Technology Enhanced Learning
or elLearning can be effectively used to enable individual and organisational
transformation through optimising the performance of the enterprise.
Enterprise performance optimisation is the implementation of continuous
improvement and change management programmes based on the Lean

philosophy, within organisations.

There is an urgency required to establish a proven framework regarding how
eLearning can be deployed for organisational improvement given the many

economic drivers for change that have emerged in recent years.

The proposed framework supports the current drive in education to move
from tutor centred to learner centred, taking the relevant pedagogical and

technological considerations into account.

The approach has been one of action research where a multi-method research
strategy has been selected. This has included a number of in-depth surveys,
development and comprehensive evaluation of the framework through two
instantiations coupled with a series of case studies. A secondary aspect has
been the identification and analysis of key differences in approaches to
implementing such a framework depending on the size of organisation i.e.

Large Organisations and Small and Medium sized Enterprises.
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CHAPTER 2: Enterprise Performance Optimisation: From Knowledge

Management to Lean Thinking

2.1 Introduction

The objective of this chapter is to provide an overall context for the work and
to address one of the initial research objectives in investigating and analysing
Lean implementations within Large Organisations and the Small and Medium
sized Enterprise (SME) sector. It starts by introducing the concept of
enterprise performance optimisation and associated economic implications. It
then discusses the importance of knowledge to organisations, particularly in
light of the move in recent times from the resource intensive, to the
knowledge intensive economy. The contribution of Organisational Learning
and Learning Organisations are then compared and contrasted as a means to

support organisational or enterprise performance.

To further illustrate the need for competitiveness and productivity
improvement requirements, continuous improvement methodologies are
described. A specific focus is placed on the need for Lean and Lean thinking
particularly for SMEs. Finally the need for a Technology Enhanced Learning
solution is introduced as a means of enabling Lean and competitive
improvement within organisations with the end result of optimised enterprise

performance.

2.2 Enterprise Performance Optimisation

The quest for productivity, quality, and speed has spawned a remarkable
number of management tools and techniques: total quality management
benchmarking, time-based competition, outsourcing, partnering, re-
engineering and change management. Although the resulting operational
improvements have been dramatic, many companies have been frustrated by
their inability to translate gains into sustainable profitability. In a number of
cases, management tools have taken the place of strategy and as managers

push to improve on all fronts, it has been reported that they tend to move
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farther away from viable competitive positions, as they have not kept sight of
the bigger picture (Porter, 2002). For example if a firm deploys significant
resources to improve the throughput time of a particular product though the
factory by minutes but the same product is in transit to the customer for days
and is fraught with multiple delays by the logistics provider, then perhaps re-
engineering of the shipment options to the customer would have been a far
more productive deployment of resources. Therefore to enable the
performance of enterprises to be measured and effectively optimised,
alternative approaches have been deemed necessary. Kaplan and Norton
(1996) developed the balanced scorecard approach in response to what they
described as outdated and misleading techniques for evaluating organisational
performance. They found that traditional measures resulted in leaders
managing their organisations by "“looking in the Rear-view mirror”, so they
developed a technique which included measures that drive future performance
(Kaplan and Norton, 1996). This ied to the concept of Enterprise Performance
Optimisation (EPO), which can be defined as the planning and deployment of
multiple enterprise resources (e.g. material, machines, people), so that in
combination, they optimise the performance of the enterprise against a set of

strategic Key Performance Indicators (KPIs) (Moon, 2007).

One of the most critical contributions of the Enterprise Performance
Optimisation concept is its ability to enable the practitioner to see the merit,
or potential damage, derived from a particular change in the enterprise
model. In this way, EPO provides a quantitative method for accessing new
information and is a valuable addition to the tool kit of improvement

methodologies (Kernan, Lynch et al., 2010) .

In practice, most improvements within an enterprise are dependent upon one
another. This adds to the decision making complexity for the practitioner since
it can be very difficult to determine where the best place to allocate
improvement efforts are. Thus the importance of intellectual capital, and the
management of knowledge, have emerged as key themes in today’s
organisational world (Chase, 1997). Many authors and practitioners (Drucker,
1993; Albert, 1997; Civi, 2000; Lubit, 2001; Ireland and Hitt, 2005;
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Wickramansinghe and Sharma, 2005; Field, 2006; Garavan, O'Donnell et al.,
2007) assert that intellectual capital has and will continue to replace natural
resources, commodities, finance, technology and production processes as the
key factor influencing competitive advantage. The realities of global
competition and increased customer sophistication have focused

organisational attention on the need to develop a learning culture.

While much has been written on the importance of evolving a learning culture,
less attention has been given to understanding the characteristics of Learning
Organisations, and the ways in which companies improve their learning
systems (O’Keeffe, 2002).

The concept of Organisational Learning and the Learning Organisation did not
emerge until the 1980s (Senge, 1990), but the principles are rooted into
many perspectives of management (Garratt, 1999). The Learning
Organisation recognise a wide range of factors, such as organisation strategy,
culture, structure, absorptive capacity, problem solving ability, employee
participation, determining the learning results (Martinez-Leén and Martinez-
Garcia, 2011).

The idea of Organisational Learning is credited to the creation of the action
learning process (Revans, 1982), which uses small groups, rigorous collection
of statistical data, and the tapping of the group’s positive emotional energies
(Garratt, 1999). A number of commentators have contributed to the debate
on Organisational Learning and its interrelationship with continuous
improvement, knowledge building and performance improvement (Ni and
Sun, 2009; Kimmerle, Cress et al., 2010; Swart and Kinnie, 2010). The
principles are grounded in the double-loop learning notion (Argyris and Schdn,
1978), the learning company model (Pedler, 1989) and the fifth discipline
(Argyris and Schon, 1978; Pedler, 1989; Senge, 1990). Various continuous
improvement methodologies have also appeared over the last number of
decades including Total Quality Management (Lawler, Mohrman et al., 1995);
Six Sigma (Harry and Schroeder, 2000); Benchmarking and Business

Excellence Models (Wongrassamee, Gardiner et al., 2003); and Lean thinking
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(Womack and Jones, 2005). Lean thinking in particular has come to the fore
in recent years as it is regarded as a more holistic and all-encompassing
approach (Hoerl and Gardner, 2010). Lean focuses on the organisation and
supply chain as a whole as opposed to individual processes and to be
successful needs support and acceptance at all levels of the organisation,

from shop floor to top management.

In studying enterprise performance optimisation, the concepts of knowledge
management, Organisational Learning, the Learning Organisation and the
implementation of continuous improvement methodologies, in particular Lean
thinking, have led many researchers and practitioners to posit differing views
and arguments on these concepts. The purpose of this chapter is to offer a
coherent integrated view of these concepts and how they relate, not only to
the performance, but to the survival of organisations in the age of

globalisation and a challenging economic environment.

2.3 From knowledge Management to Open Innovation

Drucker, Peppers et al. (2010) contend that knowledge has become the
resource, rather than a resource. According to Drucker, knowledge has side-
lined capital and labour to become the sole factor of production. “The central
wealth-creating activities will be neither the allocation of capital to productive
uses nor labour”, instead value is now created by productivity and innovation,
where knowledge workers constitute approximately 35-40 per cent of the
workforce and they will become the leading social group as a result of this
shift in the importance of knowledge, as they will own both the means of
production and the tools of production (Drucker, Peppers et al., 2010). Many
commentators highlight the importance of knowledge work and knowledge
workers as the engines of growth (Audretsch, 2007; Yigitcanlar, Baum et al.,
2007; Groysberg, Lee et al., 2008; Peters, Marginson et al., 2009). It has
been argued that not only is the percentage of workers in the knowledge
category larger than ever before in sophisticated economies but that the

knowledge workers are primarily responsible for sparking innovation and
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growth (Davenport, 2005). Furthermore knowledge workers are the fastest

growing talent pool in most organisations (Guthridge, Komm et al., 2008).

There is general consensus, in both US and European practitioner oriented
research, that knowledge is the basis of competitive advantage and superior
operational effectiveness (Link and Ruhm, 2009). According to Civi (2000),
the experience of an organisation, together with information gathered from
outside sources, constitutes one of the firm’s critical resources. Lubit (2001)
stated that in order to sustain competitive advantage, an organisation needs
knowledge that is hard for competitors to copy and the ability to rapidly
develop new knowledge. However, knowledge that is hard to copy is often
difficult to extract from its source, and extraction of this knowledge is vital to
sustaining competitive advantage (Lubit, 2001). An important question to be
asked is how individuals, teams and units across an organisation achieve
knowledge-based improvement and innovation? It has been argued that it
entails developing new knowledge in the workplace that can generate the
capability for continuous improvement and radical innovation in operating

procedures, processes, products and services (Harrison and Kessels, 2003).

Business organisations frequently view knowledge as their most valuable and
strategic resource (Eisenhardt and Martin, 2000). In some organisations there
has been a concentration on developing new applications of information
technology, other organisations believe “that the most valuable knowledge is
the tacit knowledge existing within people’s heads, augmented or shared via
interpersonal interaction and social relationships” (Zack, 1999). Zack (1999)
argued that "technical and organisational initiatives when aligned and
integrated can provide a comprehensive infrastructure to support knowledge
management processes” and that “knowledge, especially context-specific tacit
knowledge embedded in complex organisational routines and developed from
experience tends to be unique and difficult to imitate”. Lubit (2001) identified
two paths through which companies can use knowledge to create sustained
competitive advantage:

1. Knowledge that is almost impossible for competitors to copy, but can

be spread throughout the firm that has it
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2. Companies must also create superior knowledge management
capabilities and thereby foster on-going innovation

Another key ingredient in the knowledge-based competitive advantage debate
is that “the more a firm knows, the more it can learn” (Lubit, 2001). New
knowledge is integrated with existing knowledge to develop unique insights
and create even more valuable knowledge. From a technology development
perspective one of approaches that has gained widespread acceptance is that
of open innovation. This paradigm assumes that firms can and should use
external ideas as well as internal ideas, and internal and external paths to
market, as the firms look to advance their technology (Chesbrough, 2003).
The central idea behind open innovation is that in a world of widely distributed
knowledge, companies cannot afford to rely entirely on their own research,
but should instead buy or license processes or inventions (through patents)
from other companies. In addition, internal inventions not being used in a
firm's business should be taken outside the company (for example through
licensing, joint ventures or spin-offs) (Pénin, 2011). To implement Open
Innovation therefore requires the adoption of knowledge management
systems that have the ability to foster the diffusion, sharing and transfer of
knowledge within the firm, and between the firm and external environment
(Chiaroni, Chiesa et al., 2011).

2.4 Organisational Learning and the Learning Organisation

The term Organisational Learning (OL) is often used interchangeably with the
term, Learning Organisation (LO). Both concepts are outlined below, followed
by a discussion centred on the relationship and the differences between both.
In essence Organisational Learning is a concept used to describe certain types
of activity that take place in an organisation, while the Learning Organisation

refers to a particular type of organisation in itself (Tsang, 1997).

2.4.1 Organisational Learning
The proper management of knowledge can create an Organisational Learning
environment that improves and creates competitive advantages for a business

organisation as it responds to today's business demands in a much more
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dynamic environment (Melton, Chen et al., 2006). Furthermore Melton, Chen
et al. (2006) argue that organisations will need to continually “reinvent the
wheel” through time and throughout the organisation if internalising of the

learning does not take place.

The other factor that has generated significant interest in Organisational
Learning is the increase in competitive pressures accelerated by globalisation
(Hog, Amin et al., 2009). In the 1970s and 1980s this was epitomised by the
penetration of Western markets by Japanese corporations (Schaede, 2010).
The success of these companies was attributed to the speed at which they
could gather information on markets and competitors and act on this
information internally. This ability to learn, adapt and develop also extended
to their commitment to continuous improvement, in processes as well as
products, both internally and externally with customers and suppliers (Laage-
Hellman, 1997). It was this ability to translate a commitment to individual
learning into Organisational Learning which gave the Japanese such a
fearsome reputation for producing the right product, at the right time, and at
the right price. The use of Japanese management principles, and continuous
improvement methodologies, such as Lean and Six Sigma, significantly
contributed to Japanese industries’ competitive advantage (Nonaka and
Takeuchi, 1995). It has been argued extensively that Organisational Learning
has a significant impact on knowledge transfer in organisations for
competitiveness and continuous renewal and that organisations can gain
sustainable competitive advantage by accelerating learning (Rhodes, Lok et
al., 2008; Theriou and Chatzoglou, 2008; Zagorsek, Dimovski et al., 2009).

However, it has not all been positive. It has been argued that many
international institutional changes which have taken place, including the
weakening of trade unions, the deregulation of financial markets, and the
increased use of share options have not been supportive in the drive for
technical, organisational and institutional learning (Lundvall, 2009). More
recently, the global financial crisis has resulted in the World's economy

plunging into uncertainty. The combination of skills shortages and the
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financial crisis has left global organisations searching for more effective

learning offerings and solutions (Gamble, Patrick et al., 2010).

Many definitions of Organisational Learning have been put forward, one of
the more popular is by Argyris who defines OL as “a process in which
members of an organisation detect error or anomaly and correct it by
restructuring organisational theory of action, embedding the results of their
inquiry in organisational maps and images” (Argyris, 1999). Fiol and Lyles
(1985) offer a simpler, yet more compelling definition: ”“Organisational
Learning means the process of improving actions through better knowledge
and understanding” (Fiol and Lyles, 1985). While Levitt and March (1988)
suggest a narrower definition which states ‘organisations are seen as learning
by encoding inferences from history into routines that guide behaviour’ (Levitt
and March, 1988). It has also been argued that Organisational Learning , by
emphasising change, adaptability and the utilisation of new knowledge, can
offer a way of detecting and filling the gaps between theory and effective

practice (Denton, 1998).

This wide range of definitions demonstrates the divisions within the literature
on the definition of Organisational Learning. However, the majority of
commentators seem to agree that both the individual and the organisation
learn. The employees learn as agents for the organisation (Argyris and
Schon, 1978), and the employee’s knowledge is stored in the memory of the
organisation (Huber, 1991). Furthermore, Argyris and Schon (1978) state that
there can be no Organisational Learning without individual learning and that
‘it is necessary for individuals to embed their discoveries, challenges and
results of their enquiries into the organisation’s memory, which encodes the

theory-in-use’ (Garavan, Morley et al., 2002).

According to Burnes, Cooper et al. (2003) there are four common propositions

that underpin the concept of Organisational Learning, as outlined in Table 2-1.
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Proposition 1 | In order to survive, an organisation must learn at least as fast
as its environment changes. The ability to keep pace with
change in the environment is dependent on the ability to learn.

Proposition 2 | The degree to which an organisation needs to move away from
traditional forms of learning to Organisational Learning is
dependent on the degree of instability in its environment. (i.e.
the more instability, the greater the need)

Proposition 3 | In the past, maintaining alignment with the organisation’s
environment was the responsibility of a few senior managers.
However, the environment is changing so fast that it is beyond
the ability of a small number of managers to keep pace with the
necessary changes.

Proposition 4 | The entire workforce needs to be involved in identifying the
need for change and implementing it, which in turn requires
them to be involved in learning if the organisation is to keep
aligned with its environment.

Table 2-1: Propositions underpinning the concept of Organisational

Learning (Burnes, Cooper et al., 2003)

It has been argued that Organisational Learning makes an important
contribution to managing organisations (Faraj and Xiao, 2011). Whereas
these propositions are consistent with each other and each applies
simultaneously. It is not clear how generalizable Organisational Learning and
these propositions are. It is doubtful as to whether or not they are applicable
to all organisations and all situations (Burnes, Cooper et al., 2003).

What is clear is that people and knowledge are key determinants of
organisational effectiveness (Denton, 1998). Senge (1990) argues that the
organisations that will truly excel in the future will be the organisations that
discover how to tap people’s commitment and capacity to learn at all levels of
the organisation. Organisational learning is not merely the collection of
individual learning, but is more than the cumulative sum of individual learners
(Law, 2009). In a recent study of Organisational Leaning in 260 Multinational
corporations (MNCs) operating in Ireland, it was found that almost half of all
MNCs have a formal policy on Organisational Learning , while more than six in
every ten MNCs in Ireland utilise three or more learning transfer mechanisms
(McDonnell, Gunnigle et al., 2010).
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2.4.2 Learning Organisations

Learning Organisations (LO) have been defined as "“Organisations that
facilitate the learning of all its members and continuously transform
themselves” (Pedler, 1997). Learning Organisations capture the ideas, the
knowledge and the information that is present in an organisation at all levels
and use it to enable the company to interact and operate in its environment.
Major contributions to the development of LO theories have been attributed to
Pedler (Pedler, 1996; Pedler, 1997; Pedler, 2002; Pedler, 2008) and Senge
(Senge, 1990; Senge, 1999; Senge, Kleimer et al., 1999; Senge, 2005).

Table 2-2 outlines the main components of both academic theories.

Pedler's Eleven Ilearning company | Senge’s Five Disciplines
characteristics (1996) (1990)

Personal mastery
Mental models
Building shared vision
Team learning
Systems Thinking

A learning approach

Participative policy making
Informing

Formative accounting and control
Internal exchanges

Reward flexibility

Enabling structures

Boundary workers as environmental
scanners

9. Inter-company learning
10.Learning climate
11.Self-development opportunities for
all

HY B LY

2 UE W)

Table 2-2: Pedler’s Characteristics and Senge’s Disciplines

Pedler et al. (1996) suggest that a Learning Organisation is one which
facilitates the learning of all its members, and which continuously transforms
itself. Effectively, for the members of an organisation who learn, learning can
be enhanced and learning results in changes. Furthermore the focus on
learning is not exclusive to organisations, however, but also to larger
societies. Senge( 1990) on the other hand linked learning with excellence, a
concept enthusiastically embraced by employers and managers as a means of
securing competitive advantage in a turbulent trading environment, which
allows organisations to move beyond survival to sustainable success

(Sambrook and Stewart, 1999). The concept furthermore suggests that whilst
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individuals may learn themselves, for the Learning Organisation to exist, the
learning is shared and acted upon, meaning that the organisation as a whole
can change (Decuyper, Dochy et al., 2010). Individuals learning alone can
choose not to use their learning, or even take their learning with them if they
leave the organisation. The building blocks of a Learning Organisation are,
initially, individuals and then teams, who create, share and act upon collective
learning. This is also the case in SMEs where knowledge is central to driving
innovation and learning and it is important that collective and individual

agents are used in working teams as their building blocks (Higgins, 2011).

The Learning Organisation has been defined both in terms of the outcomes by
which we assess whether or not the organisation has learned, and by the
process by which the organisation must change to embed learning (Watkins
and Marsick, 1992). European goals related to lifelong learning and the
development of a knowledge-based society can only be attained if the
organisations in which people work are also organisations
in which they learn (Nyhan, Kelleher et al., 2003). This means that work

organisations must also become Learning Organisations (Weldy, 2009).

The Learning Organisation encourages double loop learning, in which learning
informs and changes organisational objectives and impacts on strategic
directions (Argyris, 1990). The LO also responds to changes in the internal
and external environment of the organisation by detecting and correcting
error in organisational theory-in-use, and embedding the results of that
enquiry in private images and shared maps of organisations (Argyris and
Schon, 1978). Pedler (1996) posits that “the company that can learn from
experience of trying out new ways of operating will have a massive advantage

over one that does not”.

Learning is no longer seen as being confined to what happens in the
classroom or indeed in an on-line context, in preparing/training an individual
to do a certain task to an agreed level of proficiency. Learning is regarded as
having relevance in the workplace which is being driven by economics and

market factors as well as new technologies and new work practices.

26



Given the demands of the market place on companies to respond rapidly and
in a more cost effective manner, and where flexibility and quality are the
benchmarks, the learning ability of an enterprise is important in re-organising
structures and processes within the enterprise. “"The key for the Learning
Organisation is that the learning is learnt, applied and shared in an
organisational context and unless the organisation as a whole can change,
then there is no Learning Organisation” (Sambrook and Stewart, 2000).
Sambrook and Stewart argue that "“the building blocks of a Learning
Organisation are initially individuals and their teams who create, share and

act on collective learning”.

In a Learning Organisation, managers have a key role in creating
opportunities for learning and sharing learning in work (Garavan, Morley et
al., 2001). Development and growth are features of all company
development. Ideally, growth should occur at the individual, company and
locality level. Growing a company’s capability is about ensuring growth at all
levels from the management team, to the design engineers and the line
operators. “It must extend to helping ensure that the locality from which the
company draws its human resources is fertilised, nourished and cultivated”
(Barnett, 2001).

2.4.3 Critique of Organisational Learning and the Learning
Organisation
The term Organisational Learning is often used interchangeably with the term,
Learning Organisation. The difference is that Organisational Learning is a
concept used to describe certain types of activity that take place in an
organisation, while the Learning Organisation refers to a particular type of
organisation in itself (Tsang, 1997). Garavan (2007) argues that
Organisational Learning is used as a descriptive or heuristic device to explain
and quantify learning. He further states that Organisational Learning can be
subsumed under the broader concept of the Learning Organisation, which
refers to a much less tangible direction of an organisation and its members.

The Learning Organisation focuses on the more action-oriented processes of
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creating and expanding the organisation’s capacity to learn whereas
Organisational Learning has been described as “attempts by an organisation
to become a Learning Organisation by promoting learning in a conscious,
systematic and synergistic fashion which involves everyone in the
organisation” (Burnes, Cooper et al., 2003). They suggest that the Learning
Organisation is the highest state of Organisational Learning, in which the
organisation has achieved the ability to transform itself through the
development and involvement of all its members. The key difference appears
to be between becoming and being (Easterby-Smith, 1997). To gain and
maintain a competitive advantage, organisations must develop a learning
framework that facilitates continuous development and improvement, through

the Learning Organisation (Heraty and Morley, 2000; Marquardt, 2011).

O'Keeffe (2002) states that achieving a Learning Organisation requires
activity on a wide range of fronts. An organisation needs to incorporate the
“necessary structural changes that require new work arrangements, a
comprehensive break with traditional management elitism, and sincere efforts
to attract the commitment of the workforce” (O’Keeffe, 2002). There must be
a genuine acceptance and reliability, employee initiative and creativity to
implement a Learning Organisation. There is also a need to eliminate the
traditional patterns and structures of power, privilege and secrecy between
management and staff. Furthermore, it is important to create and foster an
open culture where the talent and skill of individuals can be matched to and
blended with the needs of an organisation. For a Learning Organisation to
develop, the transformation, therefore must happen at the organisational
level (O’Keeffe, 2002).

According to Sambrook and Stewart (2000), from an organisational
perspective, this interest in learning suggests an increased focus on Human
Resource Development (HRD) and a changing role for practitioners. HRD and
strategic HRD can be described as interventions in learning as they are an
attempt to manage, steer or direct what is a natural, individual and a
continuous process (Sambrook and Stewart, 2000). Professionals are

increasingly concerned with how to harness and co-ordinate learning rather
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than become involved in direct training, and how to support individuals and
managers in creating opportunities for learning (Harrison and Kessels, 2003).
One of the key challenges facing HRD in a knowledge-based economy is to
endeavour to build a learning culture (Armitage, 2010). This is particularly
acute for the SME sector (Popescu, Chivu et al., 2011). By encouraging
leadership, organisations should endeavour to adopt more learning centred

practices (Ladyshewsky, 2010).

According to Harrison and Kessels (2003), “In an emerging knowledge
economy the capability to add value by means of knowledge creation and
knowledge application is becoming more important for organisations than the
availability of the traditional factors of capital, material and labour”. Learning
and development processes have a crucial role to play in building that

capability (Harrison and Kessels, 2003).

To summarise: “the Learning Organisation is an entity, while Organisational
Learning is a process, a set of actions; Organisational Learning is something
the organisation does; a Learning Organisation is something the organisation
is” (Denton, 1998). The importance of both cannot be overstated, particularly
in a challenging economic climate. Furthermore, not alone to succeed but to
survive, organisations must be open and willing to learn in new ways and to
embrace the opportunities and challenges of the future (Garavan, Morley et
al., 2002). This has been well recognised in Europe, where efforts have been
made to anticipate future challenges and turn these into new opportunities
including the need to embed forward looking techniques into EU policy making
(Boden, Cagnin et al., 2010). From a technology perspective, it has been
argued that as technological innovation is essentially a learning process, that
capabilities need to be acquired in order to be able to deploy it as a strategic
resource (Bessant, 2009). Strategic planning, organisational development and
the Learning Organisation are critical capabilities required for successful

deployment of technological innovation.
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2.4.4 Human Resource Development Implications

Research surrounding Organisational Learning, the Learning Organisation and
Knowledge Management portray the role of managers and individual
employees in Learning Organisations as a changing one. Senior managers are
becoming more learning orientated by assisting their employees in a continual
adaptation and change process (Sambrook and Stewart, 2000). Whether they
are called mentors, coaches or facilitators, they are becoming heavily involved
as educators of their organisations’ workforces. This role was traditionally
carried out by human resource managers and may have diminished somewhat
due to the increased input by managers and team-leaders. However there is
still a major role for human resource specialists in the Learning Organisation.
It has been argued that human resource specialists can assist managers and
leaders in the transition to a Learning Organisation (Aguinis and Kraiger,
2009). As human resource developers have expertise in programme design
and facilitation, they are uniquely qualified to assist managers and leaders
become people developers which will enable them to become effective
coaches and facilitators (Armitage, 2010) (Ellinger, Watkins et al., 1999).

Harrison and Kessels (2003) posit that those who have special expertise to
contribute to the design and maintenance of learning environments are
essential to the sustained competitiveness of organisations. A major question
that surrounds the debate around Human Resource Development (HRD), as
an organisational process, concerns the extent to which its focus should be on
performance or on learning? More specifically whether HRD activity should
support individuals in their learning and development, or in tasks primarily
related to the achievement of their current work targets (Ellinger, Ellinger et
al., 2002). It has been argued that resourcing and development are
positively related to organisational performance and that employee skills,
attitudes, and behaviours are three major components that generate
organisational competitiveness from resourcing and development (Katou,
2009) . Katou (2009) further argues that managers should recognise that
changes in employee skills, attitudes, and behaviours that are caused by

resourcing and development precede changes in organisational performance.
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Stata (1994) argues that innovation is a result of individual and
Organisational Learning and is the only source of lasting competitive
advantage in a knowledge-intensive industry. Furthermore, performance is
clearly linked to organisational memory that is dependent on individuals
(Stata, 1994). When promoting Organisational Learning, efforts should be
made to encourage acquisition of new knowledge and exploring new ideas and
approaches. Sharing of experience and responsibility among members of the
organisation should be fostered to create a win-win situation for both the

members and the organisation (Liao, Fei et al., 2008).

Harrison and Kessels (2003) posit that sustained investment in knowledge
productivity in the work environment is not only likely to be attractive to
employees but it is also essential for the organisation if it is to achieve and
sustain progress. Therefore the HRD role is deemed as critical as
organisations are evolving into “quasi-autonomous systems of knowledge
production and application” (Harrison and Kessels, 2003). The HRD role
therefore can ensure that the needs of the organisation and the needs of the

individual are aligned.

2.5 Lean: The key enterprise performance optimisation methodology

In recent decades there has been an influx of continuous improvement
programmes or, as they are also known, World Class Manufacturing (WCM)
methodologies. These methodologies have common driving forces namely
quality improvement, cost reduction and lead time reduction (Womack, Jones
et al., 1990), the primary objective of which is improved enterprise
performance. They specifically include methodologies such as Total Quality

Management (TQM), Six Sigma and Lean Thinking.

Lean is defined as the elimination of waste in every area of business including
customer relations, product design, supplier networks and factory
management (Womack and Jones, 1996). The primary goal of a Lean exercise
is to incorporate less human effort, less inventory, less time to develop
products and less space, and to become highly responsive to customer

demand while producing top quality products in the most efficient and
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economical manner possible. Simply put, Lean can be defined as the
elimination of waste and the creation of value for the customer. Lean is
sometimes referred to as the Toyota Production System (TPS) as it was in
Toyota, Japan where the ideas of Lean were developed and honed into the
approach that has been deployed and continues to be deployed in so many
organisations today (Hines, Found et al., 2011; Jeffrey, Liker et al., 2011). A
detailed description of Lean can be found in APPENDIX ELEVEN: Lean
concepts and content. In summary, there are three major components of the
Lean enterprise: Total Quality Management, Continuous Improvement and

Employee Involvement as outlined in Figure 2-1.
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Figure 2-1: The Lean Enterprise (Brown and Murphy, 2004a)

Of major concern, however is the significant difference in the proportion of
large companies that implement Lean programmes compared to the number
of SMEs. This is borne out in the literature (Desai, 2008) and is examined in
detail in section 2.5.1.

2.5.1 SMEs and the need for Lean Thinking

The economic wellbeing of small companies can have a great impact upon a
country’s economy (Achanga, Shehab et al., 2006). The classification of small,
medium and micro firms, as defined by the European Commission (2010) is
outlined in Table 2-3.
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Enterprise category Headcount Turnover
Medium Sized < 250 €50 million
Small <50 €10 million
Micro <10 €2 million

Table 2-3: Definition of enterprise categories (EU-Commission, 2010)

Research has shown that approximately 75% of all companies in the UK have
less than twenty employees (Conner, 2008). Over 99.5% of Irish enterprises
are SMEs and they account for 66.8 per cent of employment in the Irish
private sector (EU-Commission, 2011). This is similar to European levels and
as it impacts on a massive proportion of the population, increased emphasis
should be placed upon the encouragement of SMEs to step up to the mark
and focus on becoming globally competitive companies. A number of
European and progressive countries worldwide have managed to transform
their economies though the engagement of their indigenous SME sector in a
global marketplace (Lenihan, 2010a). For example, 90% of the industrial
output in Taiwan is from companies with fewer than fifteen employees (Desai,
2008).

Globalisation places significant pressure on SMEs to remain competitive
(Achanga, Shehab et al., 2006), and indeed global competitiveness shows the
need for improved processes and quality (Desai, 2008). Studies have shown
that there has been a decline in the number of SMEs in the UK as companies
seek cheaper operating costs abroad. This in turn impacts negatively upon the
country’s economy, as SMEs are valued contributors to its sustenance; indeed
they have been termed the “life-blood of modern economies” by (Achanga,
Shehab et al., 2006; Desai, 2008).

Deleryd, Garvare et al. (1999) highlight that improving processes based on
accurate information is just as essential to SMEs as it is to large industries. In

essence SMEs need to “undertake the project in the most cost-effective
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manner and, to be able to recoup the initial project costs quickly after the
completion of the project” (Deleryd, Garvare et al., 1999). According to
Thomas and Barton (2006), the key is to keep it simple.

It can be seen from the development of the TPS that everything has a
beginning. The most natural way of developing a methodology is to, firstly,
truly know what the company needs; start small, make it work, improve it,
maintain it, and expand on it (Liker, 2004). Taiichi Ohno did not come up with
the system overnight; it progressed in a step by step basis by analysing the
process and targeting the areas of concern. A team was initially formed to
combat the prioritised problem, as time went on more people became
involved in more projects as management and floor staff saw fit (Thomas and
Barton, 2006).

A critical step in this research project has been to investigate the main
reasons behind SMEs perceived reluctance to utilise improvement strategies
such as Lean Manufacturing. Without prior knowledge of these concerns it
would be impossible to effectively convey to them that it may be worthwhile
initiative. Achanga, Shehab et al. (2006) state that smaller firms often seek a
prediction of the cost factors and the potential benefits of Lean be outlined to
them prior to commitment being given. This is natural as cost factors are of
utmost importance to SMEs due to their smaller operations and balance
sheets. The EU definition of an SME is that annual turnover is less than €50
million (EU-Commission, 2010).

2.5.1.1 SMEs reasons for resistance

There are many reasons for the slow uptake of Lean within the SME sector.
These include a lack of financial capacity, a lack of awareness of the existence
of Lean, a lack of implementation know how, fear of the unknown, a lack of
performance measurement and an unwillingness to divulge data (Achanga,
Shehab et al., 2006).

Researchers have highlighted that the lack of financial capacity is a major

source of resistance to successful implementations of improvement
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methodologies (Thomas and Barton, 2006). One school of thought concerning
the financial implications of implementing Lean states that “advanced
manufacturing systems can be sold to top-level management only if all
relevant costs and benefits are quantified and presented in an easy-to-

understand format” (Sunnapwar and Kodali, 2006).

Liker (2004) feels that, although an effective Lean implementation will pay for
itself, it is extremely important to make a cost assessment of a project prior
to its implementation to forecast how long it will actually take for the project
to pay for itself. Some Lean advocates will remain loyal to the idea that Lean
pays for itself in more than just monetary terms (Levinson and Rerick,
2002b). In encouraging SMEs, Levinson & Rerick (2002b) warn not to let cost
systems take over the business, confusion can arise due to misinterpreted
definitions of assets. For example, inventory can be viewed as a current asset,
however assets should only account for that which will eventually be sold;

there is no guarantee of this with inventory.

SMEs are also resource constrained in terms of time and people. This proves
problematic when assigning owners to projects and providing internal training
(Thomas and Barton, 2006; Desai, 2008). Many small companies are also
owner run and it is often the owner managers that have the biggest fear of
the unknown. Desai (2008) explains how a lack of knowledge of productivity
improvement tools and techniques is preventing SMEs from implementing
them. Owner managers are eager to improve their competitiveness, but
hesitant in implementing process that they know little or nothing about.
Thomas and Barton (2006) have proposed that “the uniqueness and
complexity of SMEs manufacturing operations often hinder the
implementation process”. They also suggested that an effective way of
combating such an issue would be to provide a generic framework that could

be applied to most SMEs.
To truly embrace the spirit of Lean thinking it is vital to share information with

employees, and to include them in the decision making (Liker, 2004). Smaller

companies are less likely to do this as they often view sharing of information
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as compromising the position of power and authority of the owner/manager
(Lenihan, Hynes et al., 2010b; Ward, 2011).

2.5.2 Alternative Continuous Improvement Methodologies

To allow for a comprehensive view of improvement methodologies it is
necessary to briefly touch on some alternatives to Lean thinking. The
following are the other primary methodologies discussed in the literature that

companies have employed with a view to improving their businesses.

2.5.2.1 Benchmarking and Business Excellence Models

Benchmarking is defined as “emulating the best by continuously implementing
change and measuring performance” (Zairi and Jarrar, 2010) A benchmark is
the standard of excellence against which to measure and compare and
benchmarking is the process of learning lessons about how best performance
is accomplished. Rather than merely measuring best performance,
benchmarking focuses on how to improve any given business process by
exploiting best practices by discovering the specific practices responsible for
high performance, understanding how these practices work, and adapting
and applying them (Zairi and Jarrar, 2010). Choosing the right benchmarking
methodology is an essential key in making benchmarking a success. Many
organisations have their own guides, success stories, and benchmarking
methodologies like AT&T, The Post Office (UK), American Express, Xerox,
American Productivity and Quality Centre (International Benchmarking
Clearing house), TNT, Texas Instruments, and IBM. Benchmarking at AT&T
involves 12 steps, IBM uses 16, and Xerox has 10. After analysing most of
these approaches, Zairi (1996) concluded that “..most, if not all, of the
methodological approaches are preaching the same basic rules of

benchmarking, but using different languages.” (Zairi and Jarrar, 2010).

Business Excellence Models which uses self-assessment were initially
conceived in 1987 with the introduction of the Malcolm Balbridge National
Quality Award (MBNQA) whose purpose was “establishing guidelines and
criteria that [could] be used by business, industrial, governmental and other

enterprises in evaluating their own quality improvement efforts” (Bou-Llusar,
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Escrig-Tena et al., 2009). The MBNQA lists seven criteria: leadership,
strategic planning, customer and market focus, information and analysis,
human resource development and management, process management, and
business results. Each criterion identifies several subcategories against which
organisations can assess themselves to identify strengths, areas for
improvement, and in general assess the perceived gap between current
performance and excellence. Similarly, the European Quality Award (EQA)
now referred to as the European Foundation for Quality Management (EFQM)
Excellence Award, is awarded annually to the organisation that is the best
proponent in Europe of Total Quality Management. This model has been
described as “a non-prescriptive framework based on nine criteria that can be
used to assess an organisation’s progress towards excellence. It is based on
the premise that: excellence results with respect to performance, customers,
people and society are achieved through leadership driving policy and
strategy, people, partnerships and resources and processes” (Dodangeh and
Yusuff, 2011).

With the increased pressure on companies to maintain competitiveness, there
is a great deal of analysis into lists of attributes, as outlined in the models
above that will result in a progressive company. It is necessary to recognise
that these lists of attributes and thus benchmarking and business excellence
models have their limitations; they should be seen as an outline of what
needs to be done rather than realistic guidelines. In a study of 60 businesses
known to employ best practices, it was found that “under certain conditions
some basic principles of the quality movement proved to be ineffective, or
even detrimental under certain conditions” (Dahlgaard-Park and Dahlgaard,
2007).

2.5.2.2 Six Sigma

The Six Sigma methodology saved the Motorola Company billions of dollars
when applied to their manufacturing and non-manufacturing processes
(Dahlgaard and Dahlgaard-Park, 2006). The core thinking behind Six Sigma is
a means to sustain improved results with a long term focus. This involves

creating parameters to allow for the analysis of different variables, to ensure
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that they are at acceptable levels (Kumar, 2006). One of the more distinctive
features of Six Sigma is its goal of no more than 3.4 defects per million. To
ensure this high level of quality some steps have to be put in place
(Dahlgaard and Dahlgaard-Park, 2006). Six-sigma’s primary focus is on
process quality; however this type of focus can have its disadvantages. The
primary one being that whereas the focus of six-sigma is on process integrity
throughout the production process and generation of products that conform to
specifications, quite often it is the specifications and/or the design that needs
to be addressed (Desai and Mital, 2009). Secondly, training on the tools and
techniques of the six-sigma methodology remains a prevalent priority while
the human factor has tended to be neglected (Dahlgaard and Dahlgaard-Park,
2006).

Lean and Six-Sigma share common ground, particularly in their enthusiasm to
improve customer satisfaction. A popular methodology within the Six Sigma
philosophy is the five-phased Define, Measure, Analyse, Implement and
Control (DMAIC) methodology; this is applied when there is a specific issue to
be tackled (Thomas and Barton, 2006). Below is a more detailed look at the

five phases:
1. Define - what is the problem
2. Measure - how can the problem be measured
3. Analyse - are there trends in the problems present
4. Improve - can the reasons be rectified
5. Control - can these solutions be maintained

This is ideal for in depth analysis of a chronic problem. However this type of
analysis would be most beneficial in an already Lean environment, which

would eliminate waste, thus providing greater visibility (Kumar, 2006).

2.5.2.3 Total Quality Management (TQM)

This is a quality inspired philosophy that began in Japan under the
management philosophy entitled Company Wide Quality Control
(Montgomery, 2007). TQM is a corporate culture characterised by increased

customer satisfaction through continuous improvement, in which all
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employees actively participate (Dahlgaard and Dahlgaard-Park, 2006). Unlike
Six Sigma, TQM is said to recognise the cultural aspects involved in bringing
about change, this is something that sets it apart from earlier quality
methodologies (Dahlgaard-Park and Dahlgaard, 2007).

The key cultural aspects that are recognised by Lean and TQM are leadership,
empowerment and partnership. Studies have shown that successful
applicators of TQM have focused on simplifying the original system, making it
more accessible to all employees; this in turn removed the need for constant

validation by management (Dahlgaard and Dahlgaard-Park, 2006).

TQM has suffered a high failure rate in terms of implementation and
sustainment. This is primarily attributed to people’s interpretation of TQM in
a purely positivistic and mechanistic paradigm (Dahlgaard-Park and
Dahlgaard, 2007). Some of the other main reasons cited for the lack of
success in TQM initiatives include changes in senior management, financial
issues, the over-focus on process to the detriment of business results, cultural
mismatches, or the bloated bureaucracy supposedly required by TQM
(Hackman and Wageman, 1995; Cassidy, 1996).

The following are some other commonly recorded negative impacts of TQM
(Kumar, 2006):

The focus of the majority of TQM projects are long term.

There is a lack of detail regarding expected pay-offs.

Improvement results are generally small and slow to deliver.

There is no clear framework for implementing the tools and techniques.

SOl S O

It is motivated by quality idealism rather than by tangible benefits for

all major stakeholders.

39




2.5.3 Critique of Lean

Lean manufacturing would appear to bring about greater benefits to an
organisation in comparison to the alternative methods, particularly to SMEs
(Kotey and Meredith, 1997). TQM is noted as a complex initiative, with a high
failure rate, and a lack of guidelines for tool usage. It also focuses on long
term goals. Six Sigma has its draw backs as it targets problem definition,
rather than focusing on improving the business in its entirety. With regard to
the business excellence models, they do not provide substantial tools that can
bring a methodology into effect. As Dahlgaard-Park and Dahlgaard (2007)
state, “any model and/or list of attributes have limitations, because they are

always simplifications of reality in which the companies are operating”.

There are similarities between Lean and the other methodologies discussed
above, particularly given that the principles that guide them are focused on
value creation, waste elimination and organisational improvement. There is
evidence of a higher success rate when implementing Lean manufacturing,
particularly when compared to TQM (Andersson, Eriksson et al., 2006). This is
due to two key issues; simplicity of the model, and increased emphasis on the

human aspects of the philosophy.

However, in a number of cases, Lean deployments have not been successful
(Wilson, 2010). This is particularly acute in different countries including China
(Chen and Meng, 2010). According to Chen and Mang (2010), the most
important ingredient to ensure that lean is deployed successfully is a long-
term commitment to lean production for continuous improvement. This
includes establishing a human resource management system that supports
Lean and provides the necessary training and education interventions for the
workforce. This is also evident in India, where it has been reported that the
most difficult challenge of Lean implementation has been the training of
supervisors who typically received little or no previous professional training
(Roy, 2011). This has also been reported in some European Countries,
notably the UK and Italy (Stewart, Danford et al., 2010), where the majority
view was that the skills training programmes on offer failed to support the

implementation and sustainment of “high performance work systems”.
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2.6 Technology Enhanced Learning — a key enabler of Lean

In the rapidly changing organisational climate there is a need for sustainable
economic advantage. The contribution that can be made to that development
by an inclusive learning society accompanied by a vision of lifelong learning
for all may be apparent at a practical level. Research however suggests that
progress is hindered at all levels by vested interests and authority, by short
term financial targets and by conventional habits and dominant logic that
impedes critical thinking and learning (Harrison and Kessels, 2003). The
creation of knowledge and its application to the improvement and innovation
of work processes, products and services is vital to the organisation. The
qualities of social capital, trust, respect, ethics, meaningful work, affective
involvement and practical wisdom will assume central significance whether in

the boardroom or on the shop floor (Brown, Wade et al., 2006).

In response to the global competitive challenge, organisations are beginning
to associate elLearning with work activities. Technology has enabled this by
delivering both on-demand (embedded into applications), and Just-In-Time
(learning a click away) learning, within the context of business applications.
In this integrated world of Learning and work, HRD departments are
increasingly accountable for preparing employees to be more effective in their
jobs. These departments need Learning Management Systems (LMS) that not
only integrate learning with work, but also capture and report performance
metrics showing the impact of learning on employee achievements. “Forward-
thinking enterprises, particularly those recruiting younger workers, are
beginning to pilot informal learning delivery methods to the worker in new
ways that have higher impact, such as blogs, wikis and podcasts” (McNabb,
Moore et al., 2006).

Active learning in operations management, particularly using interactive
multimedia software for teaching Lean Production is starting to make its way
into the literature (Medina-Lépez, Alfalla-Luque et al., 2011) and as it
becomes more mainstream, it is envisaged that the take up by organisations

will become widespread.
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2.7 Summary

The primary objective of this chapter was to address one of the initial
research objectives of investigating and analysing Lean implementations
within Large Organisations and the Small and Medium sized Enterprise (SME)

sector.

The concept of enterprise performance optimisation and associated economic
implications were discussed along with the importance of knowledge to
organisations, particularly in light of the move in recent times from the
resource intensive, to the knowledge intensive economy. The contribution of
Organisational Learning and Learning Organisations were then compared and
contrasted as a means to support organisational or enterprise performance
optimisation. To summarise the findings: the Learning Organisation is an
entity, while Organisational Learning is a process, a set of actions:
Organisational Learning is something the organisation does; a Learning
Organisation is something the organisation is (Denton, 1998). The importance
of both cannot be overstated, particularly in a challenging economic climate.
Furthermore, not alone to succeed but to survive, organisations must be open
and willing to learn in new ways and to embrace the opportunities and
challenges of the future (Garavan, Morley et al., 2002). This has been well
recognised in Europe, where efforts have been made to anticipate future
challenges and turn these into new opportunities including the need to
embed forward looking techniques into EU policy making (Boden, Cagnin et
al., 2010). From a technology perspective, it has been argued that as
technological innovation is essentially a learning process, that capabilities
need to be acquired in order to be able to deploy it as a strategic resource
(Bessant, 2009). Strategic planning, organisational development and the
Learning Organisation are critical capabilities required for successful

deployment of technological innovation.
The need for competitiveness and productivity improvement requirements,

continuous improvement methodologies were described. The need for Lean

and Lean thinking particularly for the Small and Medium sized Enterprise
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(SME) sector was examined and compared to other continuous improvement
methodologies including Benchmarking/Business Excellence models, Six-
sigma and Total Quality Management. The main finding was that Lean was
found to be a more holistic approach to continuous improvement compared t»
other methods. Furthermore in a harsh economic climate where organisations
are competing globally, it was both necessary and urgent to effectively deploy
Lean to improve competitiveness. This is the case both for LEs and SMEs ia
order to safeguard valuable jobs and allow organisations to survive ani

prosper.

One of the barriers to organisations taking up the mantle of Lean is the lack f
implementation know-how (Achanga, Shehab et al., 2006). This is particularly
true within the SME sector (Dombrowski, Crespo et al., 2010) and training
and educational interventions were identified as being critical in addressing

this concern.

Finally the need for a Technology Enhanced Learning solution was introduced
as a means of enabling Lean and competitive improvement withn
organisations with the end result of optimised enterprise performance.
Technology Enhanced Learning or eLearning could be viewed as an enabler of
Knowledge Management and Organisational learning within the Learnirg
Organisation. Changes in the modern workplace, and in business processes,

raise expectations that eLearning can meet some of the HRD needs.

In summary, elLearning has the potential to be a key enabler in the drive
towards Lean that modern organisations need to survive in the global

economy.

The next chapter of this thesis outlines the relevant pedagogical theories,
frameworks and current practices in Technology Enhanced Learning within
organisations. The challenge is to identify how well this technology can
support the transformational process to enable and sustain organisational

competitiveness.
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CHAPTER 3: eLearning: Theory and Practice

3.1 Introduction

The objective of this chapter is to address one of the initial research
objectives of investigating and analysing attitudes, awareness and take-up of
eLearning within Large Organisations and the Small and Medium sized

Enterprise (SME) sector.

As outlined in chapter 2, in today’s global economy, the key to maintaining
the competitive edge in organisations is knowledge (Drucker, 1993; Albert,
1997; Civi, 2000; Lubit, 2001; Ireland and Hitt, 2005; Wickramansinghe and
Sharma, 2005; Field, 2006; Garavan, O'Donnell et al., 2007; Garavan,
Carbery et al., 2010b). It has become one of the critical driving forces for
business success. Organisations are becoming more knowledge intensive,
they are hiring minds more than hands, and the need for leveraging the value
of knowledge is increasing (Wong, 2005). Information and Communication
Technologies (ICT) that offer new communication facilities, with faster
information retrieval, and flexible manipulation possibilities, are key enablers

of the knowledge economy.

elLearning is at the forefront of this ICT innovation supporting the knowledge
economy, and has been identified as one of the fastest growing areas of the
high technology sector (Bates and Bates, 2005). However, the picture is far
less clear when it comes to Small and Medium Enterprises (SMEs). The
attitudes of managers and employees to technology has resulted in
drawbacks and resistance to elLearning initiatives in SMEs (Admiraal and
Lockhorst, 2009). In ‘The real truth about elLearning's future’, it was claimed
that in a few years “there will not be a division between elLearning and
traditional learning, as learning will naturally evolve to utilise technological
progress to improve learning efficiency” (Masie, 2005). This has only panned
out to some extent. In 2005, technology-based delivery methods accounted
for 7 per cent of employee learning and by 2007, about 30 per cent of U.S.

workers were pursuing development through elLearning environments, like
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self-study and virtual classrooms (Kranz, 2008). Although the rate of growth
for self-paced eLearning products and services has slowed, more recently the
rate of decline has decelerated significantly and has actually stabilized in
hard-hit segments such as the enterprise. The outlook now seems very
positive with the global market for self-paced elLearning having reached
US$27.1 billion in 2009 and it is projected that global revenues will reach
$49.6 billion by 2014 (Adkins, 2010).

eLearning encompasses training, education, information, communication,
collaboration, knowledge management and performance management and
assists in keeping employees’ skills current to help bottom line performance
(Blocker, 2005). Brown, Wade et al. (2008) posit that eLearning addresses
many business issues such as reducing costs, providing greater access to
information and accountability for learning, and increasing employee
competence and competitive agility. Many organisations have also embraced

elLearning as a means to ensure regulatory training (Blocker, 2005).

However, contrary to some commentator’s projections, such as Masie (2005),
eLearning has not been unilaterally embraced across all sectors. In particular,
attitudes to, awareness of, and take-up of eLearning by SMEs is significantly
lower than in large organisations as outlined by Brown, Wade et al. (2006).
Part of the reason for this, and indeed why elLearning has received such bad
publicity in the late 1990s and early 2000s, was due to expectations of
eLearning courses not being met and high drop-off rates from courses
(Brown, Hall et al., 2003). This has been attributed to a lack of organisational
infrastructure (Wong, 2005) and to the poor pedagogic design of elLearning
courses (Melis and Weber, 2003; Wong, 2005). Despite attention to the
design of engaging web tools and resources, most elLearning programs were
pedagogically deficient (Bonk and Dennen, 2003). Instead of extensive
interactivity and rich learning experiences, there was a focus on providing
repositories of information and the tracking of the learner’s progress through

that information.
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Learner management was emphasised over individual’s learning. Even though
active learning principles were generally ignored in the design of most
courseware and course management tools, these principles were particularly
well-suited to elLearning in corporate settings (Allen, 2002). A White Paper
from IBM addressed the need for team-based, learner-centred approaches,
and active learning in web environments (Littlejohn and Lofink, 2001).
According to these reports, Web environments offer opportunities for actively
interpreting, questioning, challenging, testing, and discussing ideas, as well as
the means to collaboratively create and share that knowledge. Unfortunately,
reality has yet to approximate these possibilities. Most elearning is
conceptual, factually-based, and reliant on recall tests instead of being more
interactive, collaborative, action-oriented, and practical (Brown, Murphy et al.,
2005).

There is a need to push corporate elLearning toward more rich pedagogical
ideas and strategies. Furthermore, there is a need to explore emerging online
instructional roles that elevate the pedagogy, while engaging learners and
motivating them through elLearning (Fee, 2009). The emergence of blended
approaches to training elevates the importance of knowing the role of an
online trainer or instructor. Blended learning has been described as an
approach to educational redesign that can enhance and extend learning
(Garrison and Vaughan, 2011). There are various blended approaches that
can be used in training and education. These typically include live or face-to-
face instructor-led training, combined with self-paced online activities, or
some online modules without an instructor, and other online events requiring
instructor facilitation or mentor guidance (Ko and Rossen, 2010). According to
Brown, Wade at al. (2006), the consensus among both large organisations
and SMEs is that elLearning is more effective when combined with traditional
forms of learning and that the future lies in some form of blended learning

solution.
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3.2 Learning theories: Critique and eLearning implications

3.2.1 Adult Learning Theory

Research into adult learning has been evolving since adult education was
founded as a professional field of practice in the early part of the twentieth
century. There is no one definitive answer, no single theory or model of adult
education that explains what we know about adult learners, the various
contexts where learning takes place, and the process of learning itself

(Merriam, 2001). In other words one size does not fit all.

There are however a number of theories, models and sets of principles that
make up the knowledge base of adult learning. Until the mid-twentieth
century, adult education research was firmly grounded on behavioural
psychology and educational psychology (Carr and Kemmis, 1986). Much of
the research in the early part of the twentieth century was behaviouristic in
design and often insights about adult learning were extrapolated from
research with children, or research that placed adults under the same
conditions as children (Thorndike, 1928). About midway through the
twentieth century, what emerged in the world of adult education research was
an attempt to clearly distinguish adult education from other forms of
education. It was in this context that a number of important theories
emerged, in particular andragogy, specifically for adult learning (Knowles,
1980) and self-directed learning (Merriam, 2001). According to Islam (2002)
adult learning is most productive when:

1. Learners are engaged in the design of the learning
Learners are encouraged to be self-directed
Educators function as facilitators, rather than didactic instructors
Individual learners' needs and learning styles are taken into account
A climate conducive to learning is established

The learner's past experiences are used in the learning process

N o U AW

Learning activities have some relevance to the learners' circumstances
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3.2.2 Knowles: Pedagogy versus Andragogy
It was Knowles that coined the term andragogy (also spelled androgogy)
which was a “new label and a new technology” of adult learning used to
distinguish from those used to teach young people in primary and secondary
education (Knowles, 1968). Andragogy was defined as “the art and science of
helping adults learn” and was contrasted with pedagogy, defined as “the art
and science of helping children learn” (Knowles, 1980). Andragogy became
the leading concept for those trying to distinguish the field of adult education
from other areas of education. According to Knowles (1980) there are 5 key
assumptions underlying adult learning. The adult learner is someone who:
1. Has an independent self-concept and can direct his or her own learning
2. Has accumulated a reservoir of life experiences that is a rich resource
for learning
3. Has learning needs closely related to changing social roles
4. Is problem centred and is interested in immediate application of
knowledge

5. Is motivated to learn by internal rather than external factors

Knowles (1980) proposed a program-planning model for designing,
implementing, and evaluating educational experiences with adults. He further
suggested that the classroom climate should be one of adultness both
physically and psychologically. In an adult classroom adults “feel accepted,
respected and supported....there exists a spirit of mutuality between teachers
and students as joint inquirers” (Knowles, 1980). It was argued that because
adults are capable of managing other aspects of their lives, they are capable
of directing, or at least assisting in planning their own learning. Knowles
(1980) identified seven components of andragogy:

1. Climate
Methods and direction
Needs
Objectives
Resources and methods

Implementation

N U

Evaluation
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These have the net effect of placing learners in situations that:
1. Are practical and problem centred

Promote their positive self esteem

Integrate new ideas with existing knowledge

Show respect for the individual learner

Capitalize on their experience

o v A w N

Allow choice and self-direction.

Brookfield (1986) maintained that adult learners:
1. Are not beginners, but are in a continual state of growth
Bring with them a package of experiences and values, each one unique
Come to education with intentions
Bring expectations about the learning process

Have competing interests

i e el

Already have their own set patterns of learning

There was much writing, debate and discussion about the validity of
andragogy as a theory of adult learning in the 1970s and early 1980s
(Merriam, 2001). The initial point of contention was whether andragogy could
be considered a theory of adult learning, or whether it was something else?
According to some commentators andragogy has been classified “as a theory
of adult education, theory of adult learning, technique of adult education,
theory of technology of adult learning, method of adult education and a set of
assumptions” (Davenport and Davenport, 1985). Others questioned whether
andragogy was a theory at all, suggesting that perhaps andragogy contained
instead principles of good practice or descriptions of “what the adult learner
should be like” (Hartree, 1984). Knowles himself came to concur that
andragogy is more a “model of assumptions about learning, or a conceptual
framework that serves as a basis for an emergent theory” (Knowles, 1989) as

opposed to a theory of adult learning.

The second criticism is the extent to which the assumptions that define

andragogy are characteristic of adult learners only. Some adults are highly
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dependent on a teacher for structure, while some children are independent
self-directed learners (Merriam, 2001). From a motivation perspective,
external factors may influence some adults such as attending training
sessions to keep their job, whereas some children may be motivated by

curiosity.

Finally, children in certain situations may have a range of experiences
qualitatively richer than some adults (Hanson, 1996). The fact that these
assumptions were not necessarily true of all adults led Knowles himself to
revise his thinking as to whether andragogy was just for adults, and pedagogy
just for children. By 1980 Knowles position was that pedagogy-andragogy
represents a continuum ranging from teacher-directed to student-directed
learning and acknowledged that the approach depended on the situation
(Merriam, 1993) . For example, an adult who knows nothing about a topic
will be more dependent on the teacher for direction, whereas children who are
naturally curious, and who are “very self-directing in their learning outside of
school .... could also be more self-directed in school” (Knowles, 1984). This
acknowledgement by Knowles resulted in andragogy being defined more by

the learning situation than by the learner.

From an elLearning perspective, in andragogy, the focus is on creating the
learning environment which enables acquiring the ability of critical thinking
about the subject (Babi¢, 2011). eLearning courses based on the principles of
andragogy ask the questions: What do you want to learn? How and when do
you want to learn? In courses designed like this, learners share responsibility
in the learning process (Islam, 2002). Learning curriculum designers and
instructors are not necessarily aware of the earlier philosophical and
foundational theories relating to student interaction and involvement, in
addition to how andragogy can actually inform elLearning curricular designs
(Chaves, 2011). Therefore involving a competent instructional designer in the

design process is critical to the development of a successful programme.
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3.2.3 Self-Directed Learning

Self-directed learning is not a well-defined concept, with authors from
different traditions and positions having different ideas about the scope and
meaning as well as about possible educational implications (Straka, 2000).
The most widely accepted definition of self-directed learning is learning in
which the conceptualisation, design, conduct and evaluation of a learning

project are directed by the learner (Brookfield, 2009).

Self-directed learning appeared as a model that helped differentiate adult
learners from children. This occurred around the same time as Knowles
introduced andragogy to North American adult educators (Merriam, 2001).
Knowles contributed to the self-directed learning literature, in particular how
to implement it through learning contracts (Knowles, 1975). Tough (1967,
1971), building on the work of Houle (1961), explains that the premise behind
self-directed learning is that learning is widespread and learning occurs as
part of adults’ everyday lives. It is systematic yet does not depend on an

instructor or a classroom (Tough, 1967).

Depending on the commentator, the goals of self-directed learning vary.
Those grounded in a humanistic philosophy posit that self-directed learning
should have the development of the learner’s capacity to be self-directed as
its goal (Brockett and Hiemstra, 1991). A secondary goal is the fostering of
transformational learning (Mezirow, 1985; Brookfield, 1986).
Transformational learning posits critical reflection by the learner as central to
the process (Mezirow, 2000). This critical reflection is an “understanding of
the historical, cultural, and biographical reasons for one’s needs, wants and
interests.... Such self-knowledge is a prerequisite for autonomy in self-
directed learning” (Mezirow, 1985). The third goal of self-directed learning is
the promotion of emancipatory learning and social action (Collins, 1991;
Brookfield, 1993). This is particularly the case where learners are increasingly
being challenged to assume more responsibility for their own learning and

development in work situations (Ellinger, 2004).
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Many models of self-directed learning have been developed since the concept
emerged. Early models from Tough (1971) and Knowles (1975) are quite
linear, moving from diagnosing needs to identifying resources and
instructional formats, and to evaluating outcomes (Merriam, 2001). Models
developed in the late 1980s and 1990s are less linear and more interactive, as
not only the learner, but also the context and nature of the learning itself are
taken into account (Grow, 1991; Danis, 1992; Grow, 1994). Grow (1991)
presents a matrix whereby learners can locate themselves in terms of their
readiness for, and comfort with being self-directed, and instructors can match
the learner’s stage with appropriate instructional strategies. For example a
dependent learner needs more introductory material and appreciates
instruction and immediate correction whereas a self-directed learner can
engage in independent projects, student-directed discussions and discovery

learning.

A number of open distance education programmes are based on self-directed
learning models sometimes referred to as “autonomous” or learner-
determined programmes. The other category of open distance education
programmes have been described as "“non-autonomous” or teacher-
determined programmes (Schulte, 2011). Asynchronous elLearning material
and indeed the majority of eLearning courses also lend themselves to the self-
directed learning model (Rudestam and Schoenholtz-Read, 2009). One of the
major concerns with this approach is that some students may
misunderstand its complementarity and sometimes tend to skip particular
modules or sequences within courses, while being self-assured that they will
study enough of the required material (Koutsabasis, Stavrakis et al., 2011).
The lack of tutor contact further exacerbates the problem (Nielson, 2011).

3.2.4 Gagné’'s Learning Hierarchies and Instructional Events of
Learning

Gagné, Briggs and Wager (1988) defined instruction as “a set of events

external to the learner designed to support the internal process of learning”

(Gagné, Briggs et al., 1988). Gagné also developed a number of studies and

models that helped to define what is considered good instruction, or
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instructional design as it is known today. Some of the earlier works of Gagné
significantly contributed to the field of learning, and how learning contributed
to human development. A major theory posited by Gagné was the Conditions
of Learning theory (Gagné, Briggs et al., 1992). This theory stipulated that
there are several different types, or levels of learning. The significance of
these classifications is that each different type requires different types of
instruction. Gagne identified five major categories of learning:

1. Verbal information
Intellectual skills
Cognitive strategies
Motor skills
Attitudes

B e W

Different internal and external conditions are necessary for each type of
learning. For example, for cognitive strategies to be learned, there must be a
chance to practice developing new solutions to problems; to learn attitudes,
the learner must be exposed to a credible role model or persuasive arguments
(Gagné, Briggs et al., 1992).

Another well-known model, developed by Gagné (1968), which focuses on
human intellectual development, is based upon the notion of Cumulative
Learning. This model proposes that new learning depends primarily upon the
combining of previously acquired and recalled learned entities, as well as
upon the potentialities for transfer of learning (Gagné, 1968). This contrasts
in @ number of respects with developmental theories, whose central theme is
maturational readiness as well as with those of cognitive adaptation (Piaget
and Inhelder, 1964). Gagné’s cumulative learning model goes on to explain
that intellectual development may be conceived as the building of increasingly
complex and interacting structures of learned capabilities. The entities, which
are learned, build upon each other in a cumulative fashion and transfer of
learning occurs among them. The structures of capability so developed, can
interact with each other in patterns of great complexity, and thus generate an

ever-increasing intellectual competence.
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A further concept, mooted by Gagné was that of Learning Hierarchies. Using
a set of specified ordered intellectual capabilities it was possible to analyse
the final capability into subordinate skills in an order that lower-level ones
could be predicted to generate positive transfer to higher-order ones. The
entire set of ordered intellectual skills formed a hierarchy that was considered
to bear some relation to a plan for effective instruction (Gagné, 1970). The
concept emerged from Gagné’s work with the U.S. military in World War II
where he attempted to figure out if there were any universal principles of
effective instruction that would allow non-teachers to make airplane
mechanics out of farmers in 30 days, instead of two years of trial and error
(Zemke, 1999).

Gagné became convinced that in most training situations, effective and
efficient learning takes place when the final task is divided up into a set of
component parts, and these smaller steps in the task should be taught to
mastery before the final task is attempted. In essence Gagné has been
credited with what is now known as task analysis or a hierarchical approach to
task performance. Gagné found that it stood the test whether applying it to
tyre changing or calculus i.e. tasks that are mostly mechanical, or tasks that
are purely mental (Zemke, 1999). This is sometimes referred to as the
associationist/empiricist perspective as the theory requires subject matter to
be analysed as specific associations, expressed as behavioural objectives
(Mayes and de Freitas, 2004).

From an elLearning perspective Gagné’s other well-known contribution is his
formulation of nine instructional events that relate to internal learning, more
commonly known as Gagné’s nine events of Learning as outlined in Table 3-1.
According to Reeves (1986), Gagné’s nine events of learning serve as a

framework for successful courseware development.
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INSTRUCTIONAL EVENT RELATION TO LEARNING PROCESS

1 Gain Attention Reception of patterns of neural impuises
2 Inform learner of the | Activates a process of executive control
objective
3 Stimulate recall of learning Retrieval of prior learning to working
memory
4 Present the material Emphasise feature for selective perception
15 Provide learning guidance Semantic encoding, cues for retrieval
6 Elicit performance Practice, Confirm correct understanding,
Demonstrating learning
7 Provide feedback Establish reinforcement
8 | Assess the performance Mastery of material
9 Enhance retention and | Apply the skills that were learned
transfer Retention, retrieval, generalization

Table 3-1: Gagné’s Instructional Events of Learning (Gagné, 1985)

While Gagne's theoretical framework covers all aspects of learning, the focus
of the theory is on intellectual skills (Reeves, 1986). The theory has been
applied to the design of instruction in all domains (Gagné and Driscoll, 1988).
Although the nine events normally apply to teaching individual concepts, they
also provide a logical framework for discussing general instructional design
techniqgues and teaching strategies for computer based instruction
(Overbaugh, 1991). Many recent elLearning programmes that have used
Gagne's framework with good results (Hastie, Chen et al., 2011). For
example a self-contained, downloadable flash programme, based on Gagne's
nine events as the educational basis was found to significantly enhance the
paediatric prescribing ability, confidence and practice among junior doctors

over a significant period (Gordon, Baker et al., 2011).

3.2.5 Keller’'s ARCS Model
A model that is frequently referenced in course design is Keller’'s Attention-
Relevance-Confidence-Satisfaction (ARCS) model. The rationale for this

model comes from the fact that “no matter how motivated learners are when
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they begin a course, it is not too difficult to bore them, if not kill their interest
totally” (Keller, 1987).

The ARCS model consists of four conceptual categories related to human
motivation, as well as a set of specific strategies which may improve the
general motivational aspects of a course of study. The foundation of ARCS is
provided by expectancy-value theory (Lewin, 1938). "“Expectancy-value
theory assumes that people are motivated to engage in an activity if it is
perceived to be linked to the satisfaction of personal needs (the value aspect),
and if there is a positive expectancy for success (the expectancy aspect)”
(Keller, 1987). Keller subsequently separated value into two categories:
1. Interest, which refers to attention-related issues

2. Relevance, which refers to matters of perceived benefit and usefulness

He added a category for outcomes to cover the application of applied
reinforcement and environmental outcomes that contribute to intrinsic
motivation. In this way interest, relevance, expectancy and outcomes

became attention, relevance, confidence and satisfaction.

Attention: Simple techniques can often get attention but the difficulty lies in
sustaining attention. “The goal is to find a balance between boredom and

indifference versus hyperactivity and anxiety” (Keller, 1987).

Relevance: Perceived relevance may or may not be present intrinsically in a
given course of study. Keller (1987) claimed that a perception of relevance
could come from a method of instruction, irrespective of whether or not it is

inherent in the content.

Confidence: Success often depends to a great degree on one’s feelings of
confidence in the possibility of success, regardless of external factors or
innate ability. This particularly affects student’s persistence. Keller (1987)
held that “fear of failure is often stronger in students than teachers realise”.
The confidence strategies offered by ARCS are designed to help create the

impression that some degree of success is possible, given an appropriate

56



effort on the part of the learner. Keller cautions however, that it is important
to “avoid creating this impression if it is false”, thereby setting up unrealistic

expectations.

Satisfaction: According to operant conditioning theory, the definition of task
and reward, together with an appropriate reinforcement schedule, should
cause people to be more motivated (Mitchell, 1982). A problem can arise if
the use of these techniques is perceived to intrude on the student’s rightful
locus of control. This is particularly likely to happen when the activities in
question are those from which the student derives intrinsic satisfaction. “A
challenge is to provide appropriate contingencies without over controlling, and

to encourage the development of intrinsic satisfaction” (Keller, 1987).

The ARCS Model incorporates a systematic approach to the design process:
define, design, develop, and evaiuate (Keller, 1999). According to Keller, it is
appropriate to use the ARCS Model “if the problem is one of improving the
motivation appeal of instruction for a given audience” (Keller, 1987). This is
particularly relevant for eLearning courses taken by students who have a high
degree of initial motivation, where overuse of motivational strategies can
actually interfere with the instructional objectives. The motivational design
process requires an audience analysis to decide which motivational tactics are
appropriate. “Learner motivation changes over time, however, and
sometimes in unpredictable ways. When students are motivated to learn, they
want to work on highly task-relevant activities... For this reason it would be
nice to have computer or multimedia software that can sense a learner’s
motivation level and respond adaptively” (Keller, 1999). Many other
commentators also emphasise the important role that motivation plays in the
successful completion of courses (Briggs, 1980; Christophel, 1990; Baldwin,
Magjuka et al., 1991; Tloher, 1991; Scott Rigby, Deci et al., 1992; Cordova,
1996; Visser, Plomp et al., 1999; Pintrich and Schunk, 2002). Further
approaches to student motivation focus on personalisation, these typically
result in increases in completion rates for courses (Visser, Plomp et al.,
1999).
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3.2.6 Bloom’s taxonomy

Bloom’s taxonomy of educational objectives is a framework for classifying
statements of what is expected or intended for students to learn as a result of
instruction. This was intended to be a mechanism for facilitating the
exchange of test items among faculty at various universities in order to create
banks of items. ‘The major purpose in constructing a taxonomy of educational
objectives is to facilitate communication’ (Bloom, 1956a). The classification
system as documented in Bloom’s (1956) work has been widely accepted
throughout the educational system, even though several alternatives and
revisions are available. Blooms taxonomy, as it is commonly known, is
hierarchical in nature, with two domains. The first being knowledge and the
second being intellectual abilities and skills. Within the two domains, there
are six categories; knowledge being both a domain and a category. The six
categories are ordered in terms of increasing complexity and are outlined in
Table 3-2.

Number Category Cognitive Domain

1 Knowledge Knowledge

2 Comprehension Intellectual abilities and Skills
3 Application Intellectual abilities and Skills
4 Analysis Intellectual abilities and Skills
5 Synthesis Intellectual abilities and Skills
6 Evaluation Intellectual abilities and Skills

Table 3-2: Bloom’s Taxonomy of Objectives (Bloom, 1956a)

Knowledge: is remembering or recalling previously learnt material. “The
knowledge objective emphasizes most the psychological processes of

remembering” (Bloom, 1956a).

Comprehension: is the lowest level of understanding and interpreting the
material, so it can be compared and contrasted with similar material (Bloom,
1956a; Bloom, 1956b).
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Application: is the practical application of knowledge gained by the learner.
The learner is informed on a particular subject, and application allows them to
test this knowledge in practical situations that "must either be situations new
to the student, or situations containing new elements, as compared to the
situation in which the abstraction was learned” (Bloom, 1956a).

Analysis: allows the learners to identify the constituent components of the
topic they are currently engaged in learning. The learner gains the knowledge
on the topic and analysis enables the learner to identify each of the parts that
make up the topic. According to Bloom (1956a), testing the student’s ability
to analyse material is most effective when the material analysed is in the test
situation, as opposed to relying on the student’s familiarity with it.

Synthesis: involves the learner taking the components or elements of a topic
to build something new i.e. using old ideas to create new ones. As outlined
by Bloom (1956a) “this is a process of working with elements, parts, etc. and
combining them in such a way as to constitute a pattern or structure not
clearly there before”.

Evaluation: engages the learner’s own judgement on the material. The
learner assesses the value of the material and compares and differentiates
between ideas. Evaluation of synthesis in particular poses significant
challenges due to the lack of objective criteria. "The student should be made
to feel that the product of his efforts need not conform to the views of the
instructor, or the community, or some other authority, if such freedom is

otherwise consistent with the task” (Bloom, 1956a).

A significant revision of Bloom’s taxonomy, based on advances in education
theory replaced the noun forms of the classification with verb forms as
outlined in Table 3-3. These were “verbs of the kind used by teachers in
statements of objectives and during instruction seemed more helpful in
framing and categorising objectives, instructional activities and assessment
tasks” (Anderson, 2001).
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Level Category Associated Verb Forms

Bloom level 1 [Knowledge Memorise, arrange, define, duplicate, label, list,
name, order, recognise, relate, recall, repeat,
reproduce and state.

Bloom level 2 |Comprehension |Classify, describe, discuss, explain, express,
identify, indicate, locate, recognise, report,
restate, review, select and translate.

Bloom level 3 |Application Apply, choose, demonstrate, dramatize, employ,
illustrate, interpret, operate, practice, schedule,
sketch, solve, use and write.

Bloom level 4 [Analysis Analyse, appraise, calculate, categorise, compare,
contrast, criticise, differentiate, discriminate,
distinguish, examine, experiment, question, and
test.

Bloom level 5 [Synthesis Arrange, assemble, collect, compose, construct,
create, design, develop, formulate, manage,
organise, plan, prepare, propose, set up and write.

Bloom level 6 [Evaluation Appraise, argue, assess, attach, choose, compare,
defend estimate, judge, predict, rate, core, select,
support, value and evaluate.

Table 3-3: Bloom’s Taxonomy of Learning (Anderson, 2001)

The verb forms, as outlined in Table 3-3 above, distinguish the cognitive
process and are used to form a separate dimension for analysis. The
reorganised and renamed noun forms became the cognitive process
dimension, while the subcategories became the knowledge dimension
(Krathwohl, 2002). Table 3-4 depicts this revised version of Bioom’s
taxonomy (Anderson and Krathwohl, 2001).

The Cognitive Process Dimension
Knowledge

Dimension Remember Understand Apply Analyse | Evaluate Create

Knowledge

Conceptual
Knowledge

Procedural
Knowledge

Meta-cognitive
Knowledge

Table 3-4: Bloom’s revised Taxonomy (Anderson and Krathwohl,
2001)
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The key differences in the revised taxonomy are that the knowledge category
has been renamed Remember, the Comprehension category renamed
Understand, Synthesis renamed Create and made the top or most complex
category, as it was felt that “induction, which is involved in Creating, is a
more complex process than deduction” (Anderson, 2001). The remaining
categories were changed to their verb forms: Apply, analyse and evaluate.
They are arranged in a hierarchical structure, but not as rigidly as in the
original taxonomy (Krathwohl, 2002). This provides a very useful means of
classifying objectives, activities and assessments which allows for a clear
concise, visual representation of a particular course or unit. This can in turn
be used to examine relative emphasis, curriculum alignment, missed
educational opportunities, and indeed how to improve the planning of
curriculum and delivery of instruction (Krathwohl, 2002). Many of today’s
most successful eLearning programmes have used various versions of Bloom’s
taxonomy to ensure their effectiveness in the transfer of learning (Brown,
Wade et al., 2006; Oud, 2009; Klett, 2010; Chatzimouratidis, Theotokas et
al., 2011).

3.2.7 Merrili’'s Component Display Theory

Merrill’'s (1983) Component Display Theory is a typical example of how
teaching should be structured according to cognitive learning theories. The
important features are those necessary to present the learning material on all
ievels, facts, concepts, procedures and principles, through sequences
demonstrating the relationships between these in several ways. The students’
are also evaluated on their performance and given the feedback they need to

proceed in the learning sequence (Merrill, 1983).

Similar to Gagne’s Conditions for Learning, Merrill felt that different learning
outcomes required different instructional strategies, and that optimal
instruction included multiple forms of information presentation. Component
Display Theory provides instructional designers with a theory for designing
instruction, based on instruction type, and independent of content. In fact
Merrill has been attributed as one of the founding fathers of the Learning

Object (Casiello, 2007). Core to Merrill’s thinking are a series of instructional
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strategies that are used to structure and sequence knowledge to promote
efficient and effective learning (Merrill and Twitchell, 1994). The five
strategies are Information-about, Parts-of, Kinds-of, How-to and What-

happens.

Information-about: Information-about topics are mainly information-based.
They usually provide facts, definitions, names or concepts. The learner should
be able to recall, identify information and restate facts, terms, or concepts
mentioned in the topic.

Parts-of: Parts-of topics usually require the learner to identify components of
a specific object. It usually comprises of a description of the object and of
each of its various components. The learner should be able to identify the
name, the purpose, and the place of each of the components or parts of the
object. For example, the different parts of a computer (CPU, mouse, etc.).
Kinds-of: In a Kinds-of topic, the learner is asked to classify or categorise
objects, actions, or devices. The learner should also be able to provide the
names of the categories and their main characteristics. They should be able to
give example and characteristics of non-members of the groups or categories.
The learner should also be able to classify an item not previously encountered
according to its characteristics. As an example, this could be used to teach
learners the colours of safety signs, such as white on red background means
prohibitions (no smoking).

How-to: The how-to strategy requires the learner to define and demonstrate
steps in order to perform a procedure. There should be no, or very little,
variation in the manner or steps required for reproducing the procedure. This
is mostly applicable to procedures which can be reproduced on the computer,
such as how to use specific software. The learner should be able to reproduce
the steps in a new situation.

What-happens: What-happens topics describe what happens when a process
is executed. It covers the process’ stages, components, conditions and
results. The learner should be able to explain the events and the
consequences resulting from each of the steps. It also requires that the
learner be able to break down the stages of the process and predict the

consequences or identify problems, which relate to the process. For example,
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this could be used in programming languages to predict the result of the

various statements.

A major concern of instructional design is the representation and organisation
of subject matter content to facilitate learning (Tennyson, 2010) . Merrill
posited that the careful analysis of subject matter content (knowledge) can
facilitate both the external representation of knowledge for purposes of
instruction (knowledge objects) and the internal representation and use of
knowledge by learners (mental-models). If a student is taught a concise
knowledge representation for different kinds of instructional outcomes, the
student can use this representation as a meta-mental-model to facilitate their
acquisition of specific mental-models (Bogdanov, 2011). In summary Merrill
claims that the greatest impact on learning results from the representation

and organisation of the knowledge to be learned.

3.2.8 Laurillard’s Conversational Framework

Laurillard, a noted theorist and practitioner from the Open University felt that
the University teacher needed an approach that captured the aims and values
of higher education. Laurillard also felt that it was critical to have a link
between the activities of the teacher and student to the structure of the
system within which they are working. What was required in effect was a
systems approach to adult learning in an instructional context (Laurillard,
1993). Laurillard developed a framework describing the internal structure of
the learning process for academic teaching and learning at various levels. At
the level of the individual learner, the conversational framework defines the
essential structure of the learning process as an internal relation. To achieve
the aims of academic learning, a learning process must involve at least two
participants, operating iteratively and interactively on two levels (practice and
discussion) and connecting those two levels by the activities of adaptation and
reflection (Laurillard, 1999).

Based on Pask’s conversational framework (Pask, 1976), Laurillard
subsequently extended the framework from the learning individual, to the

Learning Organisation, to the learning sector, and finally to the learning
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society (Laurillard, 1999). The use of technology to support formative
assessment has also been strongly influenced by Laurillard's Conversational
Framework (Pachler, Daly et al., 2010). By bringing together a combined
representation of theories of learning, the Conversational Framework has also
been used to model the principal teaching and learning activities that are
critical for high-level learning, offers insight into the pedagogical properties of
the different activities, and thereby guides the teacher’s thinking on the ways
in which they can be productively mediated, where the mediating solution
(digital or otherwise) not only carries out the pedagogical design, but
contributes to it (Laurillard and Ljubojevic, 2011).

3.2.9 Kirkpatrick’s Evaluation Levels

One of the most frequently used means of evaluating training is Kirkpatrick’s
classic model. Citing the work of the American Society for Training and
Development (ASTD), it has been argued that evaluating the results of
eLearning should be no different than evaluating the results of traditional
training (Strother, 2002). The Kirkpatrick model calls for evaluation at four
levels (Kirkpatrick, 1979):

Level I: Reaction - Is a measure of learner’s reactions to and feelings about
the course.

Level II: Learning - Is a measure of what was learned. These include the
principles, facts and skills which were understood and absorbed.

Level III: Transfer - Is a measure of changes in the learner’s behaviour
when they return to the job after the training programme.

Level IV: Results - Is a measure of the business outcomes that occur

because the learner is doing the job differently.

Measuring and proving the value of elLearning can be a complex task and,
dependent on the "“model selected”, perceptions on the impact and
effectiveness can vary widely (Beard and Wilson, 2006). In evaluating the
effectiveness and impact of elLearning the two target areas of analysis are
firstly, the individual level investigating competency and accomplishment and
secondly, the organisational level investigating strategic alignment and

business impact (Clayton and Saravani, 2009). At an individual level it is
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important to ascertain if the employee has "“learnt” something from the
training provided (McDowall and Saunders, 2010), for example, if they have
acquired a new skill, have they modified or changed behaviour, or are they
“happier” in their workplace? (Clayton and Saravani, 2009). At an
organisational level it is critical to understand how effectively the learning and
training opportunities presented to employees have contributed to improving
the organisation. For example, has quality of product improved, has the dollar
value of sales increased, is there an increase in customer satisfaction, have
staff retention rates increased, or is plant being used to optimum capacity?
(Marquardt, 2011). The addition of a fifth level of evaluation, A Return on
Investment (ROI) level which is essentially about comparing the fourth level
of the standard model to the overall cost of training (Phillips, 1996) has been
included in some versions of the model. The fifth level of evaluation should
focus on the impact of the organisation on external clients and society
(Kaufman, 2009). The Kirkpatrick-Philips model is outlined in Figure 3-1.

“Did the training investment pay off?”

Phillips’
Analytics

Results “Did the implementation of the training
' program impact business results?”

“Did the learners deploy the
learnings on the job?”

“Did the learners learn the
content?”

Kirkpatrick’s Analytics

“Did the learners like
the training program?”

Figure 3-1: Kirkpatrick and Phillips’ Model (Bebington, 2008)

The purpose of the Return on Investment level is to quantify the performance
improvement, quantify the dollar value benefits, compute investment returns
(Bebington, 2008), in essence to make informed decisions based on quantified
benefits, returns, and percentage return comparisons between learning

programmes. According to Hogan (2010) Kirkpatrick’s four-level evaluation
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approach is highly innovative and is the most commonly used evaluation
framework for training and educational programmes. The main strength of the
Kirkpatrick evaluation approach is the focus on behavioural outcomes of the
learners involved in the training (Hogan, 2010). Phillips’ five-level evaluation
approach translates the worth of training into monetary value, which, in
effect, addresses ROI. Phillips’ framework provides trainers a logical
framework to view ROI both from a human performance and business
outcome perspective (Hogan, 2010). This approach lends itself very well to a
framework that is focused on organisational as well as individual

transformation

3.2.10 Salmon’s Five stage e-Moderating Model

In the late 1990s, a model was developed to specifically support online
teaching in the UK’s Open University (Salmon, 2000). This model has 5 stages
and is sometimes referred to as a model for computer mediated conferencing

(CMC) or more simply e-moderating, as outlined in Figure 3-2.

Development
Supporting
responding

Knowlodg construction
F acilitating process

Information exchange

F acilitating tasks and supporting
use of learning
materials

Online socialisation

Familiarising and providing bridges
between cultural, social and

learning environments |

amount of interactivity

~ Access ad mtl\utlon

Welcoming and
encouraging

|:| E-Moderating
. Technical support

Figure 3-2: The five stage model of eModerating (Salmon, 2000)
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Stage 1: Access and Motivation - Individual access and the ability of
participants to use CMC are essential prerequisites for participation.

Stage 2: Online Socialisation - Involves individual participants establishing
their online identities and then finding others with whom to interact.

Stage 3: Information Exchange - Participants give information relevant to
the course to each other. Up to and including stage three, a form of co-
operation occurs, i.e. support for each person’s goals.

Stage 4: Knowledge Construction - Course-related group discussions occur
and the interaction becomes more collaborative. The communication depends
on the establishment of common understandings.

Stage 5: Development - Participants look for more benefits from the system
to help them achieve personal goals, explore how to integrate CMC into other

forms of learning, and reflect on the learning processes.

Each stage requires participants to master certain technical skills (shown in
the bottom left of each step). Each stage calls for different e-moderating skills
(shown on the right top of each step). The Interactivity Bar running along the
right of the flight of steps suggests the intensity of interactivity that can be
expected between the participants at each stage. Initially, at stage one, they
interact only with one or two others. After stage two, the numbers of others
with whom they interact, and the frequency, gradually increases, although

stage five often results in a return to more individual pursuits.

Salmon’s five-stage approach to e-moderating has provided a coherent model
upon which to base online learning design. Wide acceptance of the five-stage
model has led to its use as a template for many online courses (Lisewski &
Joyce 2003; Moule 2007). However, despite its popularity, there are concerns
that the model has become a dominant discourse, frequently adapted as a
template for the design of all online teaching and learning, to the exclusion of
other ideas. It has been suggested that the five-stage model may not be the
panacea it appears and alternative models of elLearning cannot be ignored
(Moule, 2007). As the model is based on a principle that there are certain

things that have to exist in order to achieve the effective operation of the
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learning via technology, an underlying issue is the use of activities, to make
students interact with each other and the e-moderator, rather than only
accessing information such as hand-outs and presentation material (Heinze
and Procter, 2004). The main drawbacks of Salmon’s E-moderating model
are that it is prescriptive in nature and lacks flexibility (Lisewski and Joyce,
2003). Lisewski and Joyce (2003) found it difficult to apply the five-stage
model, when evaluating an e-moderating training course for academics, and
warn of the dangers of using the model as a template for course design. It
has proved difficult to apply to the blended courses prevalent in higher
education (Watts, 2010).

In summary whereas Salmon’s approach works well for the online aspects,
the application of this model to blended learning is limited as the face-to-face
aspects are not incorporated in this framework nor is it transferable to less

formal learning situations.

3.2.11 Cognitive Learning Theories

Cognitive learning theories focus on the learning activities in the mind, where
learning is making sense of the world (Lave, 1996). The mind processes
perceptions through beliefs and understanding, in order to give appropriate
responses. Over time, facts, principles and concepts are discovered and
internalised (Mischel, 2007).

3.2.11.1 Behaviourism

Behaviourism views learning as changes in behaviour. These changes in
behaviour occur as a result of the individual responding to stimuli, and the
consequences the responses yield (Skinner, 2010). Various training material
act as different types of stimuli, that elicit appropriate reinforcements
individually adapted to each student. Through this process, the level of
difficulty can be increased to include several stimuli-response patterns, and
the student can be taught the correct responses to increasingly complex
stimuli (Mayer, 1992).
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3.2.11.2 Constructivism

Constructivism also sees learning as construction of learning out of
experience, but differs from cognitive learning theories’ view of the learner.
Constructivism is a theory of knowledge, sometimes referred to as
epistemology, that argues that humans generate knowledge and meaning
from their experiences (Piaget, 1967; Piaget, 1977). Piaget (1967) asserted
that knowledge is internalised by learners. He suggested that through
processes of accommodation and assimilation, individuals construct new
knowledge from their experiences. When individuals assimilate, they
incorporate the new experience into an already existing framework without

changing that framework.

Constructivism sees the learner as an active agent, not a passive processing
unit, and it sees knowledge as a personal and subjective construction (Zuber-
Skerritt, 1994), Personal knowledge denotes the individual collection of
internalised social knowledge and knowledge isolated from current and past
experiences where its key features are being implicit, subjective and highly
situated . Communication becomes a key to facilitating learning. The teacher
does not assist the learner to internalise predefined learning, but motivates
and facilitates the learner’s discovery of knowledge in co-operation with the
learning environment and other students. This requires the creation of an
environment where the student can be stimulated to think, and act beyond his
current level of competence. Also, the learner should be active in formulating
the problems, as well as in solving them; this will be important for his

motivation (Von Glasersfeld, 1996).

3.2.11.3 Social Constructivism

Social learning theories recognise that different forms of learning may be
explained both in terms of behaviourism, cognitive learning theories and
constructivism, but places learning and the application of learning in a social
setting (Vygotsky, 1978; Oliver, 1999). The key point is that learning is
dependent on the social context, because individual thinking is shaped by
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participating actively in real situations; thus the learning must also be applied

in a social setting (Anderson, Reder et al., 1996).

Constructivist learning, therefore, is a very personal endeavour, whereby
concepts, rules, and general principles internalised may consequently be
applied in a practical real-world context. This is also known as social
constructivism. Social constructivists posit that knowledge is constructed
when individuals engage socially in talk and activity about shared problems or
tasks. “Learning is seen as the process by which individuals are introduced to

a culture by more skilled members” (Driver, Asoko et al., 1994).

It is imperative that the trainer attempts to simulate a complex social setting,
making it as similar to the situation where the learning is to be applied as
possible. This means that the students must be placed in contexts similar to
the social settings where their learning is to be applied, working in a
fellowship and building their competence in close co-operation (Jonassen,

Hernandez-Serrano et al., 2000).

3.2.11.4 Constructive Alignment - Biggs

Constructive alignment is a principle used for devising teaching and learning
activities, and assessment tasks, that directly address the intended learning
outcomes. The curriculum is developed so that the learning activities and
assessment tasks are aligned with the learning outcomes that are intended in
the unit of study. (Biggs, 2007). Constructive alignment is a combination of
the constructivist understanding of the nature of learning, and an aligned
design for outcomes-based teaching education. Constructive alignment is
based on the principle that “learning takes place through the active behaviour
of the student: it is what he does that he learns, not what the teacher does”
(Tyler, 1949).

This effectively calls for an alignment of the curriculum, the teaching methods
and the assessment procedures (Biggs, 1996). In effect, constructive
alignment is the underpinning concept behind the current requirements for

programme specification, learning outcomes and assessment criteria, and the
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use of criterion based assessment. According to Biggs (1996), there are two
underpinning concepts behind constructive alignment:

1. Learners construct meaning from what they do to learn. This concept
derives from cognitive psychology and constructivist theory, where new
material is linked to concepts and experiences in the learner's memory
and extrapolation to possible future scenarios is facilitated via the
abstraction of basic principles through reflection.

2. The teacher makes a deliberate connection between the planned
learning activities and the learning outcomes. This is a conscious effort
to provide the learner with a clearly specified goal, well designed
learning activities that are appropriate to the task, and well-designed

assessment criteria for giving feedback to the learner.

3.2.11.5 Situated Learning - Lave and Wenger

Situated Learning was first proposed as a model of learning in a Community
of Practice (COP) by (Lave and Wenger, 1991). In essence, Situated Learning
is learning that takes place in the same context in which it is applied. The key
concept is that learning should not be viewed as simply the transmission of
abstract and de-contextualised knowledge from one individual to another, but
a social process whereby knowledge is co-constructed. When knowledge is
seen as situated in the practices of communities, the outcomes of learning
involve the abilities of individuals to participate in those practices successfully.
Hence, the focus shifts away from anaiyses of components of subtasks, and
onto the patterns of successful practice (Mayes and de Freitas, 2004). Lave
and Wenger (1991) posit that situated learning “is not an educational form,
much less a pedagogical strategy” and argue that such learning is situated in
a specific context, and embedded within a particular social and physical

environment.

Student motivation is of vital importance for learning. In behaviourist and
constructivist theories the learner is passive in that he is responding to
stimuli, or building his understanding of the world according to perceptual
stimuli (Garrison, 1993). To motivate students and ensure effective learning,

one must make available all the necessary stimuli in an optimal sequence,
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and adapt feedback to their responses in a way that is suited to the individual

learner. The sequence of the learning material is important in all approaches.

However, in constructivism and social learning theories, the learner is seen as
actively seeking knowledge and acting in a social context, which makes
motivation more important and more demanding. Proponents of project-based
learning claim that as students investigate and seek resolutions
to problems, they acquire an understanding of key principles and concepts
(Blumenfeld, Soloway et al., 1991). Situated learning is therefore central to
student motivation, whereby the student can directly appreciate the relevance

of the material that is being learned, as it is personally meaningful and this

greatly assists the learning and indeed the transformative process.

3.2.12 Summary of identified theories and workplace implications

Table 3-5 below provides a summary of the learning theorists and their

contribution(s) as outlined in section 3.2.

Theorist Contribution Section (Reference)
Knowles Andragogy: adult learning 3.2.2 (Knowles, 1994)
Tough and Houle Self-directed learning 323 (Houle, 1961;
Tough, 1971)
Gagné Learning hierarchies  and | 3.2.4 (Gagné, 1970)
instructional events
Keller ARCS (Attention, Relevance, | 3.2.5 (Keller, 1987)
Confidence, Satisfaction) model
Bloom Taxonomy of stages of learning | 3.2.6 (Anderson, 2001)
Merrill Component display theory 3.2.7 (Merrill, 1983)
Laurillard Conversational framework 3.2.8 (Laurillard, 1993)
Kirkpatrick Evaluation levels 3.2.9 (Kirkpatrick, 1979)
Salmon e-Moderating model 3.2.10 (Salmon, 2000)
Skinner Behaviourism 3.2.11.1 (Skinner, 2010)
Piaget Constructivism 3.2.11.2 (Piaget, 1967)
Vygotsky Social constructivism 3.2.11.3 (Vygotsky, 1978)
Biggs Constructive alignment 3.2.11.4 (Biggs, 2007)
Lave and Wenger Situated Learning 3121175 (Lave and
Wenger, 1991)

Table 3-5: Applicable Learning Theories
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Learning theories have had and continue to have a significant influence on
eLearning design and implantation. A humber of the theories are relevant to
workplace based learning. Situated learning in particular is founded on a
comprehensive conceptual model that integrates the learning styles
embedded in work-based learning (Raelin, 2008). Situated learning is based
on the premise that, knowledge for most learners is context bound (Talbot,
2010) and is therefore well aligned to the workplace. The centrality of situated
learning as the primary pedagogical approach for the framework and

programmes is outlined in section 3.2.11.

Knowledge is dependent on conceptual skills and cognitive abilities, through
action oriented and systematic tasks in contextual practices, or through social
interaction, which is particularly the case in the workplace. The other critical
aspect to note about design and implementation of eLearning in the workplace
is that there is a need to move from technological to methodological
requirements. (Silva, Costa et al., 2009). Successful deployment, therefore,

will depend on pedagogy as opposed to technology.

3.3 Technology Enhanced Learning Frameworks

In general, a framework is a conceptual structure intended to serve as a
support or guide, often used in research to outline possible courses of action
(Kerin, Varadarajan et al., 1992). In computer systems, a framework is often
depicted as a layered structure, indicating what kind of programs can or
should be built, and how they would interrelate. Some computer system
frameworks also include actual programs, specify programming interfaces, or
offer programming tools for wusing the frameworks (Bensaou and
Venkatraman, 1996).

A framework typically includes a set of functions within a system and how
they interrelate; the layers of an operating system; the layers of an
application subsystem; how communication should be standardized at some

level of a network; and so forth. A framework is generally more
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comprehensive than a protocol and more prescriptive than a structure (Shim,
Warkentin et al., 2002).

A learning framework typically outlines the content to be learned in terms of
clear, definable standards of what the student should know and be able to do
(Koper and Tattersall, 2005). For the purpose of this thesis we will use the
contribution of Koper and Tattersall (2005) as this is an internationally
renowned and accepted learning framework, extensively referenced in the
literature (Conole and Fill, 2005; Martel, Vignollet et al., 2006; Barker, 2008;
Miao, Van der Klink et al., 2009; Cameron, 2010). Koper and Tattersall
(2005) further state that a learning framework is:

e An organised plan

e A set of standards

e C(Clearly defined learning outcomes

Taking it to a further level of detail and again for the purpose of this thesis,
we define the constituent parts of a learning framework using the contribution
of Dobrica and Niemela (2002) as including:

e Objectives

e Metrics

e Stakeholders

¢ Management

e Teaching approach and assessment methods

e Curriculum and resources

Many elLearning frameworks that appear in the literature, including those of
Britain & Liber (2005) (section 3.3.1) and Khan (2005) (section 3.3.4)
typically outline the attributes and resources of the internet, and/or digital
technologies. They appear in concert with instructional design principles and

the various dimensions of online learning environments.

According to Mayes and de Freitas (2004), there are a number of high-level

categories that each characterise several eLearning models. The following four
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clusters of elLearning models can be regarded as evolving through various

lines of pedagogical thinking and are outlined in Figure 3-3.

ASSOCIATIONIST/ISD

E-TRAINING MODELS
LEARNING OBJECTS MODEL

DIALOGUE
MODELS

COGNITIVE/

COMMUNITIES
CONSTRUCTIVIST

OF PRACTICE

LAURILLARD'S
CONVERSATIONAL
MODEL

DIALOGPLUS

SOCIALLY MEDIATED
CONSTRUCTIVIST

Figure 3-3: eLearning models within the wider learning theoretical

perspectives (Mayes and de Freitas, 2004)

1. Subject matter focus (Associationist): E-training, CBT (Computer
Based Training), learning objects, some intelligent tutoring models.

2. Focus on individual-tasks, formative assessment and dialogue
(Cognitive/constructivist): Dialogue models, Laurillard’s
conversational model, most intelligent tutoring systems, IMS Learning
Design.

3. Focus on group tasks and discussion (Socially-mediated constructivist):
CSILE (Computer Supported Intentional Learning Environment),
Salmon’s e-tivities, DialogPlus

4. Focus on building communities of practice: The CSALT (Centre for

Studies in Advanced Learning Technology) networked learning model
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3.3.1 Britain and Liber’s Framework

The Britain and Liber framework is based upon the Laurillard conversational
model (1999) and the Beer viable systems model (Beer, 1979). This
framework draws on the associationist systematic approach to training, where
Britain and Liber (2005) effectively frame the design and diagnosis of effective
management of organisational structures within their framework (Britain and
Liber, 2005).

Although The Britain and Liber framework was primarily developed in order to
facilitate the take-up and use of virtual learning environments (VLEs) across
further education, it found most favour amongst the higher education sector
where primarily managers have used it as a planning tool for managing
complexity at different levels within the Learning Organisation; particularly for
the procurement and implementation of high-level systems (Blass, Jasman et
al., 2010). The framework focuses on five criteria: learning resource,
adaptation, self-organisation, monitoring and co-ordination and s

schematically outlined in Figure 3-4.

Knowiledge Domain

adaptation

Self-organisation P

monitoring

v |
learning
resource Teacher
Learners
co-ordination

Knowledge Domain

Figure 3-4: Britain & Liber Framework (Britain and Liber, 2005)
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The five criteria are outlined below:

1. Learning Resource (bargaining) - where teachers make an agreement
with students about what they need to provide for each other

2. Coordination - where oscillation is restricted due to its destabilising
effect upon a system

3. Monitoring - where the health of the system particularly with regard to
variety is monitored

4. Self-organisation - where self-organisation of a system facilitates
individuals to manage their own variety

5. Adaptation - where the system is part of environmental changes and

opportunities

Through a consideration of the five criteria an analysis of the functionality of
the systems used in the organisation can be provided from three perspectives
(Britain and Liber, 2005):

1. Management of the teaching and learning on a module or course

2. Student management of their own learning

3. Management of modules within an overall programme at the

institutional level

The repetition of the same patterns and relationships on different levels is
known as recursion, and enables the same function to be mapped and
compared across different levels. The model allows for complex networks
including networks of people within an organisation to be mapped in this way
(Mayes and de Freitas, 2004).

Applying this framework to a course or programme, module and individual
levels, allows for control of the level of granularity, and allows for a better

understanding of the variety and changing foci in the system.
When applying Laurillard’s conversation model to VLEs, Britain and Liber

highlight the importance of activities and dialogue. This leads to the need for

discursive tools, adaptability, interactivity and reflection. While the model has
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a potential usage for teaching and learning, it is notable that the framework
has not been used in this way. VLEs tend to be used primarily for basic
course management tasks, and there has been little pedagogical innovation
using these tools to date. Hence, first generation VLEs do not support more

radical or diverse learning activities (Britain and Liber, 2005).

3.3.2 The Learning Objects model of learning

This model of learning is based upon the notion of the Learning Object
commonly defined as “any digital resource that can be reused for to support
learning” (Wiley, 2000). The model has emerged from the potential of reusing
learning materials, and has been adopted as part of the development of
standards for learning technology. As a result, the model is more instructional
and technological, to the extent that the Learning Objects model has been
described as ‘an instructional technology’ as opposed to a model of learning
per se (Wiley, 2000).

Furthermore, the model is dependent upon the learning specifications and
standards developed by the Learning Technology Standards Committee of the
Institute of Electrical and Electronics Engineers®. They define a Learning
Object as “any entity, digital or non-digital, which can be used, re-used or
referenced during technology supported learning” (Koper, Olivier et al.,
2003).

The use of the term object, rather than materials or resources, is problematic.
Borrowed from the computer science paradigm of object-orientation, it does
not sit well with the constructivist and often epistemological approaches of
educationalists (Mayes and de Freitas, 2004). The fundamental idea, however,
behind object-orientation relates to small pieces of learning materials that can
be reused in a range of different contexts, and a number of different times.
This control over sequences of learning materials is fundamental to the

learning design approach, and fits well with instructivist approaches, where

> http://www.ieeeltsc.org
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learning may become more elaborate through practice and time (Mayes and
de Freitas, 2004).

Another posited strength of the use of Learning Objects is the broadened
access that can be offered, as the object can be delivered digitally and over
networks, increasing the numbers and the limitless locations where objects
can be reached. Extra functionality can be gained from recording the
sequences of object use, which may vary greatly according to context and
place of use. Interoperability and reusability of the objects, combined with the

broadened access, provide the most compelling uses of objects.

However the Learning Objects model has been frequently criticised (Lau and
Lee, 2009; Leal and Queirds, 2009). Of particular concern is that changes to
standards might inhibit or restrict development. A further concern is the
pedagogic neutrality of the objects, which in a context-specific learning
environment may provide problems in terms of how the object is embedded.
This may not be all negative in that it may allow tutors to develop their own
pedagogic approaches to the material. The lack of contextual specificity is also
in question. A further criticism is that learning objects can be developed
independently from tutors, and can be generated by developers which could
be problematic from an educational perspective (Mayes and de Freitas, 2004).
The learning object debate has also helped to bridge the gap between
instructional design and constructivist approaches, where the learner may be
the producer of learning materials. It is envisaged that this debate will
continue to shape the argument that centres upon learning design and

reusability of learning objects (Mayes and de Freitas, 2004).

3.3.3 IMS Learning Design
According to Koper (2003), Learning Design is modelling units of study which
require the following:

1. Formalisation

2. Pedagogical flexibility

3. Explicitly typed learning objects
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Completeness
Reproducibility
Personalisation

. Medium neutrality

Interoperability and sustainability

© ©® N O v oA

Compatibility
10. Reusability
11. Life cycle

The key actors in the learning process include the learners, staff and
developers of units of study (Koper, 2005). The framework for units of study
that Koper describes in his work has been taken up and developed by the IMS
Learning Design group, with the aim of establishing specifications for
describing the elements and structure of any unit of learning. (Koper, Olivier
et al., 2003).

Units of iearning here include: resources, instructions for learning activities,
templates for structured interactions, conceptual models, learning goals,
objectives and outcomes and assessment tools and strategies. IMS Learning
Design is a notation system which specifies “a time ordered series of activities
to be performed by learners and teachers, within the context of an
environment consisting of learning objects or services” (Koper, Olivier et al.,
2003).

In this way, Learning Design describes learning objects as units of study, but
Koper (2004) also developed a pedagogical meta-model which models
pedagogic models. His model contains four packages as outlined in Figure
3-5.

Theories of learning and
nstruction

: A
Learning model

ﬂ Domain model

~.] Unit of study‘' model

Figure 3-5: The pedagogical meta-model (Koper and Manderveld,
2004)
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1. The learning model, which describes how learners learn

2. The unit of study model, which describes how units of study are
modelled

3. The domain model, which describes content and the organisation of
that content

4. The theories of learning and instruction

This departs from the standard learning object model of elLearning design
which centred upon the units of content and metadata, rather than units of

activity (Mayes and de Freitas, 2004).

3.3.4 Khan's eLearning Framework

One final framework that is prominent in the literature is Khan’s elLearning
Framework. This encompasses various online learning issues, including:
pedagogical, technological, interface design, evaluation, management,
resource support, ethical and institutional. These various factors provide
guidance in the design, development, delivery and evaluation of flexible, open
and distance learning environments (Khan, 2005). Khan’s framework is

outlined in Figure 3-6.

Figure 3-6: Khan’s eLearning Framework (Khan, 2005)
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The pedagogical dimension of elearning refers to teaching and
learning. It includes analysis of objectives, subject matters etc., and
pedagogical design, including choice of pedagogic strategy.

The technological dimension of the eLearning Framework concerns
the technical infrastructure (e.g. platforms used, standards chosen,
hardware).

The interface design refers to the overall look and feel of eLearning
programs (page and site design, content design, navigation, and
usability testing).

The evaluation for elLearning includes learner assessment, teacher
evaluation and evaluation of the learning environment.

The management of elearning refers to the maintenance of the
learning environment and distribution of information.

The resource support dimension of the elearning Framework
examines the online support and resources required to foster
meaningful learning environments.

The ethical considerations of elLearning relate to social and political
influence, cultural diversity, bias, geographical diversity, learner
diversity, information accessibility, etiquette, and the legal issues.

The institutional dimension is concerned with issues of
administrative affairs, academic affairs and student services related to

elLearning.

3.3.5 Technology Enhanced Learning Framework Comparison

The primary shortfall in many existing Technology Enhanced Learning
frameworks is that they are quite abstract and in order to be useful, and
indeed applied, the context and the means of application should be included in
the framework. Existing frameworks are typically an arrangement of concepts
that are not application focused. These concepts are often at different levels
of abstraction which means that they are of limited practical use. Another
concern with existing frameworks is that tutorial tasks and learner activities
are often designed separately and are not integrated, perhaps as a
consequence of the approach taken in designing the tools (Mayes and de

Freitas, 2004). What is ideally required is a framework that has a range of
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learning interventions and how these are linked to the programmes that the
framework underpins. As outlined in section 3.3 constituent parts of a
learning framework should include objectives, metrics, stakeholders,
management, curriculum and resources, teaching approach and assessment

methods (Dobrica and Niemela, 2002).

Table 3-6 provides a comparison of the four eLearning frameworks outlined
above, namely Britain and Liber’s framework, the learning objects model of

learning, IMS learning design framework and Khan’s eLearning framework.

FRAMEWORK
Key Feature Britain and Learning IMS Khan
Liber Objects Learning
Design
Objectives v % v 4
Metrics X X X X
Stakeholders Y ' v %
Management "4 X v \'
Curriculum and X ' X %
Resources
Interrelationships \'4 \' X v
And Dependencies
Teaching Approach 4 v v v
Assessment X X 4 '
methods
Application focus X X X X

Table 3-6: Technology Enhanced Learning Framework comparison

As outlined in Table 3-6, most of the existing frameworks do not define any
relevant metrics, they do not describe the curriculum and resources and none

of them have an application focus.

The next decade will be critical in terms of identifying insights into the ways in
which technologies can effectively support learning and teaching, and an
understanding of how they can be used to improve organisational processes.

We should also begin to see the development of new underpinning theories
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and models of explanation to account for the use of learning technologies, and
perhaps even the emergence of new learning paradigms and working
practices (Conole, 2004). Hence, there is a need for a workable framework to
support eLearning that takes account of the application domain, which is in
effect the identified research gap. This application focus enables measurable
improvements to the organisation as well as the individual to be explicitly
included as part a framework. In effect this explicit requirement is necessary

to enable individual and organisational transformation.

3.4 eLearning development standards and learning repositories

For interchangeabilty purposes, it is critical to ensure that elearning
courseware adheres to industry standards such as AICC (Aviation Industry
CBT Committee) and SCORM (Sharable Content Object Reference Model)
(George and Labas, 2008). elLearning standards typically focus on metadata
which is effectively structured data about digital and non-digital resources
that can be used to help support a wide range of operations. Metadata is used
to tag a resource with some low level descriptive information that can be
intuitively interpreted (Dagger, Conlan et al., 2003). According to Dagger,
Conlan et al. (2003) the main driving force behind metadata development and

advancement is reusability, accessibility, interoperability and durability.

The primary standard for eLearning development emerged from the Advanced
Distributed Learning (ADL) initiative, and is commonly referred to as
Sharable Content Object Reference Model (SCORM) (ADL, 2006). The SCORM
standard is the result of several standardization efforts of the Institute of
Electrical and Electronic Engineers Learning Technology Standards Committee
(IEEE LTSC), Instructional Management Systems (IMS) Global Learning
Consortium, Dublin Core, and the Aviation Industries Computer-based training
Committee (AICC). SCORM extends the IEEE LTSC Learning Object Metadata
(LOM), the IMS Learning Resource XML (Extensible Markup Language)
Binding Specification and Simple Sequencing Definition Model , the Dublin
Core Metadata Initiative vocabularies and the AICC Computer Managed
Instruction (CMI) data model (Dagger, Conlan et al., 2003).
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Because of the significant time, money and effort devoted to creating online
learning resources, a key challenge in producing elLearning content is to
reduce the costs involved with authoring, re-authoring and re-purposing
learning resources (Sampson and Papanikou, 2009). A particular emphasis
needs to be put on the design, creation and deployment of electronic
brokers/marketplaces for learning resources and the management of learning
processes within corporations. There is a need for a concept-based access
mechanism to learning resource repositories and their interoperability, as well
as on integrated global learning resource repositories, where the user is
capable of accessing learning resources at the various levels of specification,
and which support the actual delivery of learning resources, adjusted to the
needs and profiles of specific organisations (Wolpers, Martin et al., 2006). A
number of international initiatives have been set up, primarily by educational
institutes that are focused on learning resource repositories. Merlot®
(Multimedia Educational Resource for Learning and Online Teaching) in the
USA and the NDLR’ (National Digital Learning Resources) in Ireland are just
two examples of such repositories. Currently utilising web content in
eLearning systems requires significant manual effort on the part of the
educator (Lawless, Hederman et al., 2008) and such institutional repositories
have been quite effective in encouraging academic communities of practice in
the development and sharing of elLearning content (Cavanagh and Kirby,
2011). This has effectively promoted good practice in the use and re-use of

existing resources.

3.5 eLearning in Organisations

3.5.1 Introduction
Having examined relevant learning theories and frameworks, this section
outlines the practical aspects of eLearning from an organisational perspective.

It first of all outlines elLearning experience and practices in SMEs; it then

6 http://www.merlot.org/merlot/index.htm
7 http://www.ndlr.ie/
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focuses on large organisations and finally specifically examines Irish

companies.

3.5.2 eLearning in Small and Medium sized Enterprises

As outlined in section 2.5.1, the SME sector is critical to the future economic
well-being of most countries throughout the world (Achanga, Shehab et al.,
2006). Some of the most important aspects of the sector include employment
generation, innovation and wealth creation. The organisational
implementation of new technologies and ICT (Information and Communication
Technologies) in particular, can aid SMEs in coping with their operational
environment and can provide numerous organisational opportunities.
However, SMEs are not proficient in their exploitation of ICT (Ukoha, Awa et
al., 2011) and have been weak in their provision of training thereof (Barry,
Milner et al., 2002).

3.5.2.1 Training, Development and Education in SMEs

There are significant differences between training and development practices
relative to organisation size, and there is limited use in applying large firm
training solutions in small firms as small firms are not simply scaled down
versions of large firms (Sambrook, 2003). Small firms tend to focus on the
informal transfer of work skills and knowledge between individual employees,
whereas large firms typically engage in more formal internal and indeed,
externally provided training often leading to qualifications. Furthermore SMEs
have a smaller expected return from the investment in job training than
larger firms (Almeida and Aterido, 2010).

Despite research carried out on the benefits of elLearning, the take up in
Europe amid SMEs is lacklustre (Gray, 2009; Rolstadas, Andersen et al.,
2010). In order to maximise the effectiveness of their internal and informal
learning processes, SMEs first need to identify those barriers to the take-up of
eLearning currently in place (Hillier, 2009; Downie, 2011). However, it has
been established that technological advances have not always been
accompanied by improvements in the pedagogies these platforms facilitate
(Attwell and Cedefop, 2003; Mayes, Morrison et al., 2009). The cost of server
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software applications, as well as the difficulties in installing and maintaining
server-based systems, is beyond the reach of most SMEs. Software as a
Service (SaaS) and cloud computing which have emerged in recent years,
effectively reduce the need for purchasing expensive server hardware and are
ideal for SMEs in that transactions can be effected on a demand basis. This
has significant potential for delivering eLearning to the SME sector (Dai,
2009).

Using CD-ROMs is another option for SMEs. Although useful in some contexts,
CD-ROMs do not allow communication between learners. Alternatively, the
SME can buy off the shelf courses from providers operating their own
platforms and servers. However, in many domains, there is limited material
available, which provides little choice or opportunity to the SME wishing to
pursue this form of learning (Attwell, Dirckinck-Homfeld et al., 2003).

3.5.2.2 Information and Communication Technologies in SMEs

SMEs tend to use Information and Communication Technologies (ICT) more as
tools to support organisational tasks, like administration and accounting,
rather than for formal internal communications, as in larger organisations
(Brock, 2000) . However, the size of the firm does not necessarily determine
levels of ICT awareness, as very small firms can be highly IT literate (Gray
and Lawless, 2000). There is evidence in Irish SMEs of increasing proficiency
in e-commerce in general, with owner-managers the driving force (Barry,
Milner et al., 2002). Powerful ICT tools have been developed that allow
enterprises to work globally and create supply chains, enterprise networks
and learning communities in support of what is often referred to as the
extended enterprise (Rolstadas, Andersen et al., 2010). For SMEs this
presents a challenge in that they have limited resources to drive the
technology but at the same time are dependent on access to the technology if
they are to be global players and active in such supply chains (Rolstadas,
Andersen et al., 2010).
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3.5.2.3 eLearning Experiences in SMEs

As mentioned section 3.5.2.1, attitudes to, awareness of, and take-up of
eLearning in SMEs is significantly lower than in large organisations (Brown,
Murphy et al., 2004b). According to Aceto and Dondi (2009) elLearning was
regarded as the solution to all SME training problems. However increased
competition, often reduced public funding, over-managed and under-led
public initiatives partially explain some of the failures, but the basic cultural
problem that was not properly addressed when formulating the expectations
was the lack of collaborative attitudes within SMEs where learning is
concerned. It is likely that there was no sense of urgency to learn together
and there was not sufficient stimulation to match the emotional side of the
motivation to invest in learning and that not a sufficient association to what
SME leaders considered really valuable for their development or critical to
their survival (Aceto and Dondi, 2009). There was also a perceived disconnect
between learning and innovation (Abdous, 2009). According to Hunt, O’Brien
et al. (2011) traditionally SMEs in Ireland have invested proportionally less in
education, up skiling and training for their employees than larger
organisations. However, slowly things are changing and with the help of
focused short and long term initiatives such as Skillnets® aimed at increasing
the awareness of the importance of education and training, mind sets towards
up skilling. There is on-going potential for global education collaboration
around SMEs. Irish SMEs work and export internationally and vice versa.
Therefore establishing innovative wup skilling education models and

programmes will ensure the workforce is skilled to international levels.

Many SMEs need to be convinced that investment in formal training and
education leads to improved business performance for their organisation
(Hunt, O'Brien et al., 2011). There is a need for a greater understanding of
the training approaches of SMEs, as much of the previous research on training

has focused on larger firms (Minten, 2010).

8 http://www.skillnets.ie
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In a study of eLearning in Welsh SMEs, the key factors influencing employers
included the lack of trust, the difficulty determining the cost of eLearning, and

the physical lack of technology as indicated in Figure 3-7.

DIMENSION INFLUENCING FACTORS

Develeping small firms Owner/manager orientation to growth

Barriers to HRD in general Owner/manager attitudes to learning
and development

Owner/manager expertise in training and
development

Lack of relevant, local training provision

Barriers to e-learning Availabliity of - regional infrastructure,
organisational hardware, relevant software
e-learning expertise (local, and/or mternalf

Issues of lack of resources - e.g. time, trust,
financial

Difficulties - linguistic, determining the
cost of e-learning

Factors influencin Confidence level, interest, type of learning,

learning in genera practice, pace, enjoyment, learner control,
progressmn knowledge, understanding,
usefulness (relevance/transferability)

Factors relevant to Presentation, information (content),
learning materials. language, length, structure, explanantion,
examples, assessment

Factors specific to User friendly, graphics, text, navigation,
ICT iearnware interaction, IT skills, celour, links, hardware
specifications,scrolling, interface,
help facilities, feedback.

Employee / Learner « PERSPECTIVE » Employer

Figure 3-7: Learning dimensions and influencing factors (Sambrook,
2003).

Figure 3-7 outlines a model of the various dimensions of, and factors
influencing, learning and development in small organisations from employer

and employee/learner perspectives (Sambrook, 2003).

One of the major barriers to take up, and effective use of eLearning in SMEs,
is that there is often no formal learning infrastructure in these types of
organisations, and there is a greater emphasis on informal forms of learning.
In a study of SMEs in the hospitality, tourism and leisure sector it was found
that successful organisations adopt an informal approach which is integrated

into the culture of the organisation, providing a positive training and
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development environment where employees are more likely to be retained
(Kyriakidou and Maroudas, 2010).

The importance of the learning environment and the strategy for competence
development used by SMEs in relation to perceived learning outcomes is
critically important for long term business sustainability (Kock and Ellstrém,
2011). Indeed one of the most important constraints on small business
growth lies in the career motivations and personal expectations of each
individual small firm owner and manager, and in a lot of cases the
owner/managers are in business for lifestyle reasons rather than growth
(Gray and Lawless, 2000). The SME sector itself is not homogeneous, but in
fact has multiple sectors that have their own training needs (Abbott and De
Cieri, 2008). In the UK, there has been a distinctive lack of awareness
amongst SMEs of Government Initiatives such as Investors in People, National
Vocational Qualifications (NVQs) and Learndirect’, and more so the
applicability of these initiatives to their firms (Gruber, Mandl| et al., 2009).
Other identified barriers include lack of time and lack of relevant training
provision, market position of the firm, prevailing economic conditions and the
availability of SME relevant ICT tools (Rahman, 2010).

There is a distinctive need to increase the skills and knowledge base,
particularly amongst SMEs. Many of whom have a distinctive lack of Human
Resource Development (HRD) infrastructure. This can be achieved through
employee learning and strengthened links between business and higher
education. A clear opportunity is evident for more effective use of ICT to help
overcome problems with remoteness, particularly given that eLearning offers
the potential for accessible, affordable and flexible solutions for learning and
development within SMEs (Sambrook, 2003).

There is also a need for Educational institutions and training providers to play
their part. They must become the medium through which employers’ needs

for a skilled workforce and workers’ needs for convenient and affordable

% http://www.learndirect.co.uk/
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work-related education and training are met. Mechanisms are needed to
enable individuals to put structures and systems in place to create a more
practical and applied learning environment within their organisation so the
skills that individuals acquire provide an immediate and practical value to the
organisation, whilst also developing their own skills base. On-going
collaboration between industry, the government and the education sector is

seen as crucial in this regard (Hunt, O'Brien et al., 2011).

A further challenge to SME take-up of elLearning is the prohibitive costs
associated with both infrastructure investments, and the development of
custom content (Shanley, 2009). If more appropriate eLearning solutions are
to be developed and implemented, then specific groups of SMEs need to be
identified and classified according to quantitative and qualitative criteria that
can be treated in similar ways. The SMEs themselves need to develop new
organisational structures for the implementation of cooperative and
collaborative forms of learning (Gruenberg-Bochard and Kreis-Hoyer, 2009;
Smith and Paton, 2011).

To make this a success, all stakeholders need to be brought in to support the
process, including the SMEs, Higher Education providers, private training
providers, and the relevant state agencies responsible for the development of
SMEs (McQuade and Maguire, 2005; Hunt, O'Brien et al., 2011).

In summary, there is a need for the use of eLearning in the SME sector, but
there are a number of specific challenges that need to be addressed; including
the lack of infrastructure, resources and know how. Furthermore, it is not
clear that the current educational interventions are delivering effectively to
this vital sector, and if there is a need for new models to be developed and

deployed in conjunction with all stakeholders to ensure success.

3.5.3 elLearning in Large Organisations
Large organisations, including private corporations, public organisations and

third level institutes have recognised that elLearning has the power to
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transform the performance, knowledge and skills landscape (Huddleston and
Unwin, 2008). elLearning now forms an important component of training
provision in organisations. In 2009, the training industry was estimated to be
worth $90 billion worldwide, with $20 billion spent on elLearning (Garavan,
Carbery et al., 2010a).

The International Data Corporation (IDC) estimated that the worldwide
corporate elLearning market was $17.1 billion and The U.S. corporate
eLearning market reached $11.6 billion in 2009 (IDC Research, 2010). While
this growth will continue, the market is more mature and stable. The
Americas are forecasted to remain the largest regional market (in excess of
75 per cent, although both EMEA (Europe, Middle East and Africa) and

Asia/Pacific will continue to grow (McStravick, 2006).

Another market analyst report from Ambient Insight, claimed that the global
market for self-paced elearning reached US$27.1 billion in 2009 and
forecasted that the demand is growing by a five-year compound annual
growth rate (CAGR) of 12.8% and that revenues will reach $49.6 billion by
2014 (Adkins, 2010). This included corporate and non-corporate spend.
According to Adkins (2010) “In the past two years the rate of growth for self-
paced elLearning products and services has slowed, but recently the rate of
decline has decelerated significantly and has actually stabilized in hard-hit
segments such as the enterprise”.

Interestingly, one of the key growth areas has been identified as non-IT
packaged content. As outlined in Figure 3-8 this sector is growing at 9.4 per
cent, driven by a demand in the education segments. Adkins (2010) states
“Throughout the forecast period non-IT packaged content will generate the
highest revenues, followed by installed platforms and custom-content

development projects.”
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7 2009-2014 US Self-paced eLearning Five-year Growth
: Rates by Product Type

2009-2014 Demand by Product
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Figure 3-8: eLearning growth by product type (Adkins, 2010)

More and more large corporations have introduced the concept of Corporate
Universities where a significant amount of content is delivered via elLearning.
Most large organisations utilise corporate intranets that have proved to be
breakthrough models for communicating information and providing services to

employees on a worldwide basis (Kaliski, Kalinowski et al., 2011).

Extranets, the extension of intranet-based applications, are also widely used
in the provision of services to identified external users (Alkhatib and Rine,
2010). These corporate communication tools offer capable platforms for
delivering a comprehensive learning and performance support environment
(Gunasekaran, McNeil et al., 2002), providing individual workers access to:

e Interactive self-paced multimedia instruction

e Assessment of knowledge and skills

e Performance support materials such as references and job aids

e Online communications with instructors, experts and colleagues

Perceptions and attitudes towards elLearning and the take up and use within
large organisations differ widely. For example, Cisco maintained that
eLearning was a critical element of any enterprise workforce optimisation

initiative (Crowley, 2002). However, many organisations are aware that the
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necessary skills to develop content do not exist internally within the company.
Generic content, which may not exactly fit corporate training requirements, is
available from vendors. Tailor made content is an option, but bespoke content
creation is often viewed as expensive and time-consuming (Faherty, 2002).
Authoring tools that enable internal training and business teams to create
their own elLearning content quickly are available, but the competencies

required to use these tools are often lacking in organisations.

There are many economic benefits associated with eLearning over traditional
classroom based training that have made elLearning an attractive proposition
for many organisations. In some cases, up to 50 per cent of traditional
training costs are caused by travel, food and accommodation expenses, which
are not incurred in eLearning programmes (Faherty, 2002). However, some
firms have spent large amounts of money on new elearning efforts without
the desired economic advantages (Strother, 2002). On the other hand,
Strother (2002) outlines a number of other advantages that have made
eLearning a high priority for many organisations including:

1. Convenience (of anytime anywhere learning)

i

Standardised delivery

S*’

Self-paced learning

B

Variety of available content

Larger organisations are increasing their emphasis on elLearning. In 2005,
technology-based delivery methods accounted for 7 per cent of employee
learning. By 2007, about 30 per cent of U.S. workers were pursuing
development through eLearning environments such as self-study and virtual
classrooms. Many other companies are also gravitating to virtual methods. By
increasing the availability of online resources, Rolls-Royce Group saw a 250
per cent increase in use of eLearning by employees in 2006. The company
employs 38,000 people globally and operates numerous subsidiaries on four
continents (Kranz, 2008).

In an Aberdeen Group study by Lombardi (2009b) of 500 organisations, it was

found that 70 per cent of organisations currently using web 2.0 technologies
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for talent management indicated that “capturing and transferring knowledge”
and “collaboration an teamwork” were the top two ways in which they were

using web 2.0 technologies (Lombardi, 2009b).

In an Executive Issues survey of 1,000 executives from operations in North
America, Europe and Asia (Cheese and Thomas, 2003), four areas where

eLearning could be effectively applied by the company included:

Retention: Employees who stated they have access to the training that they
need to be successful were more than two times more likely to expect to be
with the company in two years.

Employee attitudes and cuiture: Those same employees with access to the
right training were six times more likely to think that their firm is a ‘great
place to work’.

Improved work-force performance: Based on the analysis of more than
60,000 professionals, 85 per cent believed that training had resulted in at
least a moderate increase in their skills or knowledge, and 53 per cent
attributed a significant increase in productivity to training.

Customer service: Research studies at Ford Credit, and a number of other
studies, found a direct correlation between customer satisfaction scores and
work-force attitudes about training and development, teamwork, workload,

and job satisfaction.

It has been reported that although 70 per cent of large organisations have a
Learning Management System (LMS), unlocking the often-idle learning
resources within discrete systems continues to be an issue. Other forms of
technologies are also gaining steam. For example, nearly 11 per cent of firms
use collaborative learning through Communities of Practice to encourage
employee learning, with interest slowly building in on-demand approaches like
Blogs and Wikis (Kranz, 2008).

In a 2009 survey in which SkillSoft randomly polled approximately 1,800
learners who previously attended a SkillSoft Live Learning course within the
prior year. Seven out of 10 respondents said that Virtual Instructor Led

Training (VILT) is either about the same, better, or much better than
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Instructor Led Training (ILT), without taking costs into consideration. When
costs were factored into their assessment, 86 per cent of respondents said

Live Learning offered similar or better value than ILT (Skillsoft, 2009).

In an Aberdeen Group study by Lombardi (2009a) of 525 organisations, it was
found that companies with the strongest emphasis on learning and
development for front-line and mid-level managers improved employee
performance by a 2-to-1 margin over all other organisations and improved
customer satisfaction by almost 3-to-1. Learning management systems (LMS)
and learning content management systems (LCMS) solutions were found to be
the most frequently used systems to manage the logistics of learning
programs. "“Organisations utilising an LMS or LCMS are showing cost
improvements and lessening the administrative burden ... top performing
organisations are also impacting broader strategic goals by integrating their

learning efforts for management talent with performance.” (Lombardi, 2009a)

However, according to Aceto and Dondi (2009) although elLearning has
become common practice in large organisations, it has not matched the
knowledge management challenge. It has not gone into the area of tacit
knowledge, but has only been associated with explicit and “packaged”
knowledge. elLearning is being used to do what was done in the classroom
more cost effectively, but it is not used for innovation or change management
and furthermore the connection between learning and innovation is missing
(Aceto and Dondi, 2009). This is also the case for SMEs as outlined in section
B:5:2.8.

3.5.4 eLearning in Irish Organisations

From an Irish perspective the uptake of and attitudes towards elLearning are
certainly on the increase; that said, traditional methods have not gone away.
A large amount of research and practice advocates a blended approach to
eLearning (Brown, Wade et al., 2006). Irish organisations are making
significant progress in incorporating ICT and eBusiness solutions, including
eLearning, into the value-chain and this is having an effect on how Irish

organisations operate. As outlined in section 3.5.2.3, Irish SMEs work and
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export internationally and establishing innovative up skilling education
models and programmes will ensure that the Irish workforce is skilled to

international levels (Hunt, O'Brien et al., 2011).

According to Garavan and O’Donnell (2003) elLearning can provide, even if
only in part, learning effective and cost and time efficient solutions to
employee and personal development situations. The key findings of an Irish
survey on elLearning (Garavan and O’Donnell, 2003), where there were 275

respondents are outlined in Table 3-7.

Question Respondents
that said yes

eLearning is used in some shape or form in my organisation 44%

The Internet as a method of training and development is 66%

reasonably effective

In excess of 25% of the training budget is spent on elLearning 10%

Between 10% and 25% of the training budget is spent on 33%

eLearning

eLearning demands a new attitude to learning on the part of 80%

learners

eLearning demands an entirely new skill set for people 66%

involved in training and development

Table 3-7: Irish Organisation Survey (Garavan and O’'Donnell, 2003)

What clearly emerges is that a clear majority or 80% of respondents felt that
eLearning was so different to traditional learning that it required a new
attitude to learning. This was also valid, but to a lesser extent, at 66% on
behalf of trainers. Budget allocations to eLearning offerings were far less than
those allocated to traditional training and learning activities. Size, sector and
nationality of ownership were also found to be key predictors of elLearning
adoption rates in the Irish CIPD study (Garavan and O’Donnell, 2003). The
primary hypothesis of the report which was borne out in the data was that
eLearning is an evolutionary, as distinct from revolutionary, phenomenon
(Garavan and O’Donnell, 2003). Furthermore, in combination with tried and
tested traditional methodologies, termed Blended-Learning, it is probably

most useful (Garavan and O’Donnell, 2003).
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On the positive side, eLearning is seen to be delivering significant business
benefits and Return on Investment (ROI), whilst having a positive impact on
worker efficiency, and on critical business processes (Guralnick and Larson,
2009). On the negative side, HRD professionals regularly express concerns
about the adequacy of ICT infrastructure (Govender, 2011), and many
continue to demonstrate a lack of awareness of its unquestioned potential,

particularly as part of a blended solution (Torun, 2009) .

Similar to the rest of the world, eLearning in Ireland is not a stand-alone
phenomenon; it is both a consequence, and a reflection of the increasing
penetration of ICT into business, society and everyday life. It is driven by
considerations of cost, time, technological innovation, globalisation and
employee/learner/worker demand for qualifications-based training and
relevant workplace skills development. Adopting elearning requires the
development of professional skills by HRD specialists and of new attitudes to
learning by learners. elLearning is no different from traditional training
methods in terms of its purpose, which is learning, but is more so in terms of
requisite infrastructure, design, mode of delivery, and communicative
potential (O'Malley, O’'Donnell et al., 2007).

A follow up from the CIPD (Garavan and O’Donnell, 2003) survey was
conducted in 2006 (O’Malley, O’'Donnell et al., 2007), with 475 responses. The
major shift was that those that had used elearning in their organisations
increased form 44% to 57%. The final sample was somewhat biased towards
larger organisations which perhaps helped to explain the fact that 57% of
respondents claim to have participated in elLearning in the previous year.
Further, almost one third (153/475) worked for US multinationals. Within the
57% of Irish workers in the sample that used elLearning in some shape or
form, significant variation by organisation size, sector, nationality of
ownership, and individually in terms of educational level were identified.
eLearning usage and scope all increased with organisation size, and US
subsidiaries were leading users. The amount of time spent on eLearning, as a

percentage of overall training time, remained modest, if significant, and Irish
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workers expect this percentage to continue to increase in the coming years.
Three quarters of these workers believe that elLearning demands a new
attitude to learning and 80 per cent believe that eLearning is most effective
when combined with traditional methods (O’Malley, O'Donnell et al., 2007).

3.6 Technology versus Pedagogy

Information technology is an effective enabler for all sorts of business
strategies (Salb, Friedman et al., 2011) and in fact both information
technology and telecommunications are driving the need for eLearning while
at the same time creating the means to accomplish it (Kaliski, Kalinowski et
al., 2011). Much of the discussion about the implementation of eLearning has
focused on the technology, but many commentators have also pointed out
that eLearning is not just about technology, but also many human factors
(Driscoll, 2001). Roffe (2004) argues that the emerging thinking on the
applications of elLearning implies a shift in the importance of the research
agenda. It has moved away from descriptions and applications of technology-
based applications towards methodologies on learner-centred approaches and
critical analysis of eLearning that help the learning processes (Roffe, 2004,
Wade, 2007). Wade (2007) cites Davis (1998) as stating that “it is better to
concentrate on the innovations they are effecting, not on the technology
which happens to be underlying it at the moment” (Davis, 1998). According to
Garavan, Carbery et al. (2010a) the centrality of an employee's motivation to
learn is a key determinant of participation in eLearning. It is critical therefore
that as well as good instructional design of eLearning interventions, eLearning
programme designers should consider trainee needs during programme

development and implementation (Garavan, Carbery et al., 2010a).
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3.7 Summary

The objective of this chapter was to address one of the initial research
objectives of investigating and analysing attitudes, awareness and take-up of
eLearning within Large Organisations and the Small and Medium sized

Enterprise (SME) sector.

This chapter commenced with a survey of the literature on the relevant
learning theories and frameworks applicable to elLearning. The practical
aspects of elLearning including attitudes, awareness and take-up in a variety
of settings were then examined. This included an analysis of both SMEs and
LEs and a specific focus on the Irish situation. Finally, the issue of technology

versus pedagogy was discussed.

Learning theories have had and continue to have a significant influence on
eLearning design and implantation. A number of the theories are relevant to
workplace based learning as outlined in Table 3-5. Situated learning in
particular is founded on a comprehensive conceptual model that integrates
the learning styles embedded in work-based learning (Raelin, 2008). Situated
Learning is based on the premise that, knowledge for most learners is context

bound (Talbot, 2010) and is therefore well aligned to the workplace.

A number of key points emerged particularly in relation to the identified gaps

in existing frameworks. These included:

e Existing frameworks are quite generic and there is a distinctive need for
contextualisation where the learning is linked to the application domain.

e Whereas individual transformation is central to most frameworks, there is
no explicit requirement on organisational transformation.

e In the majority of identified frameworks tutorial tasks and learner activities
are often designed separately and are not integrated.

e Most existing frameworks do not define any relevant metrics or describe
the curriculum and resources.

e The pedagogical approach, if present for most frameworks is not clearly

defined and very few are based around situational learning.
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What is ideally required therefore is a framework that takes the application
domain into account, has a range of learning interventions, describes how
these are linked to the programmes that the framework underpins and that
organisational transformation through Lean initiatives is included as an

explicit requirement.

From an organisational perspective, one of the main findings was that
although the take up of eLearning in LEs is higher than in SMEs, there are a
number of specific challenges that need to be addressed, particularly around
the need for pedagogy as opposed to technology being to the fore. From the
SME perspective, the primary factors included the lack of infrastructure,
resources and know how. Furthermore, it was found that the current
educational interventions are not delivering effectively to this vital sector, and
that new modelis need to be developed and deployed in conjunction with all
stakeholders to ensure success. Distance learning and in particular eLearning
is @ means not only to resolve the lack of implementation know how in Lean
and other areas, but also to address the concern of resource implications
(Brown, Wade et al., 2008). The primary benefit to organisations embracing
eLearning is that HRD programmes can now be distributed anywhere, anytime
in @ more cost-effective manner. According to Brown, Murphy at al. (2006),
the consensus among both LEs and SMEs is that eLearning is more effective
when combined with traditional forms of learning, and that the future lies in

some form of blended learning solution.

According to Stoyanov (2010) eLearning can become truly efficient in terms of
time, quality and invested resources by applying innovative instructional
design methodologies. Instructors can use this kind of especially designed
“active” learning content to benefit from all the advantages of the ICT-
enhanced learning. This way not only the potential of digital technology is
better utilised but also a next step in learning is made - personal knowledge
management capabilities are integrated into the content flow delivering new
knowledge thus improving learning process outcomes (Stoyanov, 2010). Lean

as a domain therefore is ideal for such eLearning interventions.
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CHAPTER 4: Research Methodology

4.1 Introduction

This chapter commences with a description of action research and why it was
chosen as the underpinning research methodology. Action learning, which is
action research in an educational setting, is then defined. The benefits of
using multiple methods as a research strategy are then outlined. The next
section outlines the qualitative and quantitative data collection techniques
employed, namely surveys, development and observation, evaluation cycles
and case studies. This is followed by an examination of the possible
limitations of the approach and the endeavours to overcome these. Ethical
considerations and the reliability and validity of the research are then

presented followed by the conclusion.

4.2 Role of the candidate

Two requirements analysis surveys were conducted of organisations in
Ireland, one with SMEs and one with LEs. A pan European SME survey was
also conducted across 5 European countries. The candidate was solely
responsible for the requirements survey and questionnaire design, analysis of
results and implementation in Ireland, while other European partners were
responsible for administering the surveys in their respective countries.
Although the European project partners were responsible for data collection in
their respective countries, the candidate was solely responsible for overall

data analysis for the Irish and European surveys.

The candidate was solely responsible for the design of the architecture and all
components of the framework. The candidate designed and specified the
learning outcomes, the curriculum content, teaching and assessment
methods. The candidate was responsible for the overall development of the
courses and managed the overall testing and evaluation cycles. The candidate
employed subject matter experts, graphic designers and software developers

for the development cycles.
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The candidate was responsible for the design of all evaluation surveys and
was responsible for data analysis and providing recommendations to the
academic and industry advisory boards that were set up by the candidate and
the candidate was an integral part of both advisory boards. Approved
recommendations were implemented by the University administrative team,
who were also employed to administer the in-course and post-course
evaluations. The candidate conducted a number of the evaluations directly,
most notably some of the testing of the courseware and was solely
responsible for the four case studies, two with large organisations and two
with SMEs, which involved face-to-face interviews with a number of
participants and their line managers. A significant amount of feedback for
improvement of the programmes and framework came from these case

studies.

4.3 Research Methodology: Action Research

Action research has been accepted as a valid research method in many
applied fields including organisation development and education (Carr and
Kemmis, 1986; Elden and Chisholm, 1993). It has been suggested that
action research methods provide one potential avenue to improve the
practical relevance of information systems research (Baskerville and Myers,
2004). Given the domains that this research project spans, action Research
was selected as an appropriate methodology. Several qualitative and
quantitative research methods, within the overarching action research
methodology were employed to underpin this study. The other reasons for

choosing action research included:

1. Action research is suitable for longitudinal studies and given that this
research project spanned a number of years, it was deemed

appropriate.
2. The action research methodology recognises that a research project

should result in two outcomes, an action outcome and a research

outcome (McNiff, Lomax et al., 2003). The action outcome is the
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practical learning in the research situation. The research outcome is
very much concerned with the implications for the advancement of
theoretical knowledge that the project has resulted in. In this case the
action outcome was the course and the framework was the research

outcome.

3. Action Research helps ensure that the research is based on real life
problems, which can be tackled rigorously using appropriate theoretical
constructs. Typically, an Action Research project takes a problem or
task as a starting point, and all the associated risk and unpredictability
of a real organisational situation is factored in from the outset. The
clear need in this case was for an educational intervention to support

enterprise performance optimisation through individual transformation.

Lewin (1946) is often credited with coining the term Action Research (Lewin,
1946; Adelman, 1993). The cyclical participatory approach, shown in Figure
4-1, rotates between theory and practice to produce a solution, providing

exact demands of the problem situation (Lewin, 1946).
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Figure 4-1: Lewin’s Action Research Cycle (Lewin, 1946)

As this particular study involved a number of iterative development and
evaluation cycles, Lewin’s (1946) Action Research cycle was deemed an
appropriate approach. A number of alternative approaches from the domains
of organisational change and information systems were also considered for
this research. These included Kotter (Kotter, 1996), ETHICS (Trist, 1983),
Tavistock (Trist, 1983), Weick (Daft and Weick, 1984), Pettigrew (Pettigrew,

2003) and Pugh (Rubenstein and Pugh, 2006). However some commentators
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suggest that using a holistic Lewinian approach helps in developing a more
ethically-based approach to change (Burnes, 2009; Edward and Montessori,
2011).

4.3.1 Action Learning: Action Research in Education

There are a number of reasons why action research is particularly appropriate
in an educational setting. The action research cycle can be regarded as a
learning cycle (Kolb, 1984), where the educator argues strongly that
systematic reflection is an effective way for practitioners to learn (Schon,
1983; Schon, 1987). Action research is usually participative, implying a
partnership between the researcher and student(s). In addition, given the
focus on characterising situations (compared to controlling variables), the
focus of action research is on developing a framework that characterises the
design in practice. When academics use action research, it has the potential

to increase the amount they learn consciously from their experience.

Action learning is defined as an approach to learning at work, which stresses
the importance of doing in the learning process. It has a proven track record
in relation to adult learning (McGill and Beaty, 1995; McNiff, Lomax et al.,
2003) and can be defined as “a continuous process of learning and reflection,
supported by colleagues, with an intervention of getting things done. Through
action learning individuals learn with, and from, each other by working on real
problems and reflecting on their own experiences”. Action learning is
therefore an approach that links the world of learning with the world of action
through a reflective process within small cooperative learning groups known
as action learning sets (McGill and Beaty, 1995). The action learning approach
helps to redress the balance between the programme of study and the

questions raised by students in the course of their own learning.

Comparing action learning and action research, the distinction is interpreted
as that between learning and research in general. Research is a form of
learning, which is more systematic and rigorous and its outcomes are

normally made public. The outcomes of learning are usually confined to the
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individual or fellow members of the learning group or class (Zuber-Skerritt,
1992). Consequently, action learning implies that action research is always a
learning process and is a rigorous form of action learning in which results are
published. All action research projects are action learning projects, but the
opposite does not hold true. Action learning and action research are often
seen as poles of an action spectrum (McGill and Beaty, 1995) and the
intervention strategy proposed in this research adopts action learning through

the action research methodology.

Action learning is consistent with an epistemology based on Lonergan’s
theoretical framework incorporated in the intervention strategy (Lonergan,
1957). The cycles of activity produce learning and knowledge, as well as a
development process that moves through various stages and as such is well

suited to this research project.

4.3.2 The use of multiple methods

The use of multiple methods is not uncommon (Gill and Johnson, 2002).
Furthermore, it has been recommended that researchers should ideally obtain
multiple measures of the conceptually crucial variables from multiple sources
using multiple methods (Podsakoff and Organ, 1986). Gill and Johnson (2002)
posit that “there is no single method that generates scientific knowledge in all
cases”. There are many different approaches that can be taken in social
scientific research, none of which is perfect; each having its own individual
strengths and weaknesses. As the flaws of the different social science
research methods are not the same, using multiple methods helps to
overcome the weaknesses of the individual methods (Brewer and Hunter,
1989). The researcher can “improve the accuracy of their judgements by
collecting different kinds of data bearing on the same phenomenon”(Jick,
1979). Furthermore, the use of more than one method can also ensure that
variance in the analysis reflects that of the phenomenon under investigation,
not of the method used (Jick, 1979).
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4.4 Methodology for PhD Thesis

In relation to this study multiple methods were utilised in an action research
framework as outlined in section 4.3. In tandem with the literature survey
presented in chapters 2 and 3, two separate requirements analysis surveys
were conducted; one for large organisations, conducted with Irish divisions of
12 multinational corporations and a second one aimed specifically at SMEs
which was conducted with in excess of 100 SMEs across five European
Countries: Ireland, UK, Sweden, Spain and Poland. The large organisation
survey was carried out using face-to-face interviews. Given the high number
of SMEs involved, it was more practical to use a combination of postal and

phone surveys.

The next stage of the approach was framework design, development and
testing. As per Lewin’s (1946) research cycle and outlined in section 4.3. The

initial framework corresponded to the initial general plan.

To enabie validation, the framework was instantiated in a two distinct
iterations of a Lean training programme. The first was a suite of standalone
interactive courseware and the second was a University accredited Diploma.
These corresponded to the first and second action steps, again as per Lewin’s

cycle.

The final stage of the strategy was a comprehensive evaluation of the
framework through the programmes. The evaluations were conducted through
a combination of methods. These included formal assessment of participants
through examinations, assignments and course participation. The evaluations
were undertaken by the University’s programme team and overseen by the
candidate. Follow up surveys and interviews with participants, both while
undertaking and shortly after completing the programmes were undertaken
by the candidate. Finally four separate case studies, two in large organisations
and two in SMEs were undertaken by the candidate. The case studies
consisted of interviews with organisational representatives, normally the
participants’ supervisors to assess the effectiveness of the framework on both

the participant and the organisation. The evaluations led to both the updated
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version and the final version of the framework, which corresponds to Lewin’s

updated plan. The overall approach is graphically depicted in Figure 4-2.
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Figure 4-2: Lewin’s Cycle Adapted to Development of the Framework

4.4.1 Data Collection: Literature Review

A comprehensive literature survey was conducted and refined in an iterative
manner as more published work was made available. The literature review is
presented in Chapters 2 and 3. Chapter 2 is focused on enterprise
performance optimisation, the importance of knowledge to organisations,

Organisational Learning and Learning Organisations, the need for
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competitiveness and continuous improvement methodologies with a specific
focus on the need for Lean and Lean thinking particularly for SMEs. Chapter
3 is focused on elLearning theories, frameworks, standards and elearning

practices within organisations.

4.4.2 Data Collection: The Surveys

As outlined in section 4.4, two separate surveys were conducted. The first was
a combination postal/phone survey conducted with 101 European SMEs, 20 in
each of the following countries: Ireland, the UK, Sweden, Spain and Poland.
The second survey was comprised of a series of interviews were conducted
with the Irish sites of 12 multinational corporations. The objectives of the
survey research were to understand the attitudes, awareness and uptake of
eLearning among surveyed organisations and secondly, to understand the

current status of Lean within those organisations.

The European SME survey was performed as part of a European funded
Leonardo da Vinci project, Lean Across Europe'® (Brown, 2004) with partners
in Ireland, Poland, Spain, Sweden and UK, as outlined in chapter 5. The
questionnaire was designed by the candidate and can be found in APPENDIX
ONE: SME Questionnaire. An identical questionnaire was used in all countries.
It was originally written in English and then translated into Polish, Spanish
and Swedish for the interviews. The translation was undertaken by the project
partners in each country and validated for accuracy by specialist translating
firms. The interviews were thus conducted in the native language in each
country. After completing the interviews the answers were translated back
into English. Again, specialist translating firms in each of the European
countries were employed to preserve accuracy of the data. To ensure that
there was no sectorial bias, the companies were selected from a number of
different sectors, namely engineering products, food and component

manufacturers.

10 http://www.Leanxeur.com
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Component manufacturer is defined as a company that builds their own
product from their own design, so that they have a final product and an end
customer. Engineering products means sub-supply; here the company builds
a product to a customer specific design whose primary business is to sell to
other companies, who then sell on to end users. These particular sectors were
faced with growing and relentless competitiveness challenges from both low
cost regions and from over-emphasis on low value-adding activities. The focus
of the SME survey was on the optimum ICT technologies to use in the delivery
of training, bearing in mind the technical, financial and cultural restrictions
within the general SME environment. This included pedagogical
considerations, communication technologies, network support services and

on-the-job facilitation.

The respondent in each SME was, in most cases, the owner or managing
director. If a person with this position could not be reached then the
production manager was used. The approach to the survey was that
questionnaires were sent to companies in advance and then completed by the
partner researcher by conducting the interview over the phone. This approach
was used in all five countries to ensure consistency. The Irish survey was
conducted by the candidate. The survey covered the following areas: Lean
awareness, Adoption of Lean, Tools for Lean Training, and finally, Technical
Specifications. The order in which these areas appeared in the questionnaire

is illustrated in Figure 4-3.

l Background information l

Lean Awareness

v
Yes ﬁ Adoption of Lean? "l No

More detailed information Why not?
about their Lean work

v v

Tools for Lean training

v

Technical specifications

Figure 4-3: The SME Survey questionnaire sequence

111




The results of the survey were analysed by the candidate and a comparison of
the European SMEs was undertaken by the candidate. This is detailed in

chapter 5.

As a means to compare and contrast with large organisations, the next step in
the research was to conduct a similar survey with the large organisations.
This required tailoring the survey to the needs of the large organisations. This
was undertaken by the candidate. The rationale for tailoring was that there
was an expectation that the large organisations would be more au fait with
eLearning programmes and elearning technologies, and hence uncovering
more detailed information about the usage and experience of eLearning would
have been possible. All of the large organisation interviews took place face-to-
face, and where permitted by the interviewee, a dicta-phone was used and
the interview transcribed at a later stage. For validation purposes, each
transcript was sent to the interviewee to ensure that the data was accurate
and that any errors or misinterpretations could be corrected. The large
organisation survey can be found in APPENDIX TWO: Large Organisation
Questionnaire. The results from the large organisation survey are presented
as a comparative analysis between indigenous and foreign direct investment

companies in chapter 5.

Both questionnaires adopted Gallup's (1947) Quintamensional Plan of
Question Design, which is designed to ensure that the questions explore many
aspects of the respondent's opinions. According to Gallup, the questioning and
order of questions are related to the respondents’ awareness of the issue,
their general feelings about the issue, questions involving specific parts of the
issue, what are the reasons for these views, and how intense or strong these

views are (Gallup, 1947).

Gallup (1947) advocates that the arrangement should be developed in such a
way as to avoid implanting ideas in the respondents' minds early in the

questionnaire, which will influence their later responses. In this study, the
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researcher adopted the funnel approach, which facilitates the topic, by
introducing general questions followed by those that were increasingly more
detailed or dealt with smaller aspects of the problem (Peterson, 2000). In this
way, the survey questions were linked to the research questions derived from

the literature and the study’s aims.

In designing the questionnaires the candidate structured the questions for a
variety of responses. According to Gay and Airasian, (2000), the use of
attitude scale allows one to determine “what an individual believes, perceives,
or feels” (Gay and Airasian, 2000). A Likert Scale solicits a response to a
series of statements indicating whether they strongly agree, agree, are
undecided, disagree or strongly disagree. Normally a five-point Likert scale is
used, but sometimes a 4 or a 6 point scale is also be used (Chang, 1994). In
both questionnaires employed in this study a four point scale of response was
used, as it was felt that there was less opportunity for ambiguity in the
responses. In a Likert Scale each response corresponds with a point value,
and a score is determined by adding the point values for each statement. The
response to such a questionnaire can be reduced to numbers, but the data is
still largely descriptive. Thus to ensure meaning and more clarity, an
accompanying narrative to explain the numbers is imperative (Gongalves and
Machado, 1999).

Some of the disadvantages of questionnaire-based research include the fact
that a researcher cannot normally query disparities between answers, or
check the truthfulness of answers. The researcher cannot correct
misunderstandings, probe for more details, or offer explanations or help. Pre-
defined answers in questionnaires can cause friction in potential respondents,
so that they refuse to answer, and can bias respondents to the researcher’s
way of seeing things (Cunningham, 2001). Thus, some of the questions were
open ended to allow respondents the opportunity to personalise their

answers.
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4.4.3 Development and Evaluation

The next stage of the methodology was the iterative development, testing and
evaluation of the framework, which is discussed in detail in chapters 6 and 7.
In order to evaluate the effectiveness of the framework, two distinct
programmes were developed as instantiations of the framework. The first was
a suite of standalone interactive courseware, the second was a university

accredited Diploma.

A formalised stage gate development process (Cooper and Kleinschmidt,
1993) was undertaken for both programmes. This included input from a
combination of subject matter experts, academics, instructional designers,
graphic designers and software developers. As outlined in section 4.2 the
primary role of the candidate was as architect of the framework and the
programmes, active at all stages of the development and testing cycles,
acting as project manager and lead designer for the process. This included
survey and questionnaire design and implementation as well as the
framework and programme design, testing and evaluation for all Irish based

organisations, both LEs and SMEs.

The European partners in the project each tested the courseware in their
respective countries. An initial prototype course was developed on Value
Stream Mapping (VSM). The VSM course was tested in two pilot test users in
Ireland to determine if the content and delivery were successful. Comments
were integrated into the course and passed on to the partners who then
updated the course in their languages and then tested it to discover if any
localisation issues existed. (APPENDIX THREE: Lean Tools First Past User
Test). Feedback was shared between partners and modifications made to the
course. Once developed, the courses were tested in all partner countries
(APPENDIX FOUR: Lean Tools End User Pilot Test). Based on the feedback
from the first two testing stages, two complete courses (Lean Fundamentals
and VSM) were then completely developed and validated in multiple
companies in all partner countries. This consisted of a two stage process:

1. Questionnaire on courses usability and content understanding
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2. Before and after test, used to assess if there was a positive difference

in test score before and after completing the LeanXeur course.

The Irish validation Testing can be found in APPENDIX FIVE: Lean Tools
Validation Test. In conjunction with the EU project partners, five industrial
partners from the Irish sites of large multinational companies provided
Subject Matter Experts to the project. They provided real world experience
through examples and actual case studies that were incorporated into the
content. These companies are world leaders in their respective fields and were

at various stages of implementing Lean within their respective organisations.

For the university accredited diploma a comprehensive evaluation was
undertaken, again with the primary objective of testing the hypothesis as to
how effective a framework for Technology Enhanced Learning can be in
optimising the performance of the enterprise through organisational and
individual transformation. The metrics used for evaluation clearly linked the
programme and the framework, where the programme was a specific
instantiation of the framework. The metrics were calculated based on
responses to the following questions:

1. Did the participants acquire the skills and knowledge necessary for
implementation of Lean within the workplace? This was measured through
the successful completion of the programme by participants.

2. Did projects realise the necessary cost savings/cost avoidance and hence
make an impact in the workplace? This was measured by demonstration of
the application of Lean in the workplace, through the project and
associated requisite cost savings/cost avoidance.

3. According to the participant, were skills, knowledge and attitude enhanced
after undertaking the programme so that they were capable of leading or
supporting the implementation of Lean within their organisations?

4, According the direct line manager of the participant, were skills,
knowledge and attitude enhanced after undertaking the programme so
that they were capable of leading or supporting the implementation of

Lean within their organisations?

115




The data in this study related to the first five student intakes only, which
comprised of 215 students that came from a total of 46 companies, over a
two year time-frame (from September 2006 to September 2008). These
companies were a mix of large organisations, predominantly Irish sites of
multinationals, and a number of SMEs. Three of the companies had no Irish
location, but the students in these organisations were able to undertake the
programme due to the content being available on-line and majority of the
learning activities also took place either online or through the application in

the workplace. This is discussed in more detail in chapter 8.

Evaluation was undertaken using questionnaires, both in-programme and post
programme, with the participants and their line mangers. These evaluation
questionnaires can be found in APPENDIX SIX: Postgraduate Diploma In-
Programme Questionnaire and APPENDIX SEVEN: Postgraduate Diploma Post-
Programme Questionnaire. Further feedback was gleaned using four case

studies, two with large organisations and two with SMEs.

The use of case studies was deemed particularly suitable as it allowed for
observation, and the establishment of cause and effect in a real context,
taking into account the influence exerted by the context itself (Cohen,
Mannion et al., 2000). For case studies, it has been argued that it is important
to gain a deep understanding of the situation and meaning for all involved
(Laws and McLeod, 2004), where “the interest is in process rather than
outcomes, in context rather than a specific variable, in discovery rather than
confirmation”. Yin (2008) argues that case studies rely on multiple sources of
evidence, with data needing to converge in a triangulating fashion. Case
studies also benefit from the prior development of theoretical propositions to

guide data collection and analysis (Yin, 2008).

In this study, there were two evaluation cycles and a series of case studies
which supported Yin’s recommendations that when two or more cases are
shown to sustain the same theory, replication may then be claimed (Yin,
2008).
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4.4.4 Triangulation and Units of Analysis

As outlined in section 4.4, the use of a mixed methodological approach
provides increased reliability, validity and greater confidence in the findings of
a research study (Brewer and Hunter, 1989). Using multiple methods
facilitates triangulation. Triangulation is a technique that facilitates validation
of data through cross verification from more than two sources. In particular, it
refers to the application and combination of several research methodologies in
the study of the same phenomenon (Bogdan and Biklen, 1982). In effect,
triangulation is a comparative strategy for examining data that strengthens
qualitative and multi-method research and is used in research studies to
increase the validity of the results (Sousa and Voss, 2008). Maxwell (2005)
argues that triangulation reduces the risk that one’s conclusions will reflect
only the systematic biases or limitations of a specific source or method, and
allows one to gain a broader and more secure understanding of the issues
under investigation (Maxwell, 2005). Furthermore, by using a triangulation
approach through a variety of methods in this study, the intention was to
overcome any restrictions or biases by using a single technique (Gill and
Johnson, 2002). This study used a number of forms of triangulation. Firstly, it
used multiple sources of data where possible to ensure single respondent
biases were not included. Secondly, multiple data collection and analysis
techniques were used, which “helps to improve the accuracy of a researcher’s
judgements, by collecting different kinds of data bearing on the same

phenomenon” (Jick, 1979).

The unit of analysis is the major entity that is being analysed in a study. It is
the 'what' or 'whom' that is being studied whereas the unit of observation is
the unit on which one collects data (Hopkins, 1982). Incorporating multiple
units of analysis at different levels of a hierarchy within a single analytic
model has been posited as a good approach to analysing research findings
(Trochim and Donnelly, 2001). The units of analysis in the case of this study
were the sectors that were utilised as part of the study namely, the large
organisation sector and the SME sector. The units of observation changed
based on the method i.e. for the surveys and the case studies; the unit of

observation was the organisation. The unit of observation for evaluation was
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both the organisation (when investigating and analysing organisational
transformation) and the individual (when investigating and analysing

individual transformation).

4.4.5 Reliability and Validity

It is critical when considering the research methodology in its entirety that
reliability and validity of the research must be considered. A particular
challenge with regard to action research is in defining credible and impartial
evidence. It has been argued that a sound methodological argument in the
social sciences should touch on issues of trustworthiness, credibility and
usefulness, as well as the range of contexts in which the researcher believes
the assertions should extend (Schoenfeld, 1992).

Schoenfeld (1992) also emphasised usefulness and replication in the
evaluation of research methodologies. However, due to the context of action
research, manipulating cultural contexts may not be possible and it becomes
difficult to replicate others’ findings (Hoadley, 2002). However, the intention
of this research is not simply to develop an educational programme based on
objective data, but rather to develop a framework for Technology Enhanced
Learning that can be effective in to optimising the performance of the
enterprise through organisational and individual transformation. A central
challenge with regard to trustworthiness and credibility arises in action
research given the joint role of the researcher as designer and researcher.
Action researchers are not simply observing interactions, but are actually
causing the very same interactions they are making claims about (Kemmis,
2009) . However, as McNiff, Lomax et al., (2003) note “taking a critical stance
towards your action and its outcomes is an essential piece of coming to an
explanation which is in effect a subjective approach. This can be both an
advantage and a limitation. It can be an advantage because you have insider
knowledge of events. It can be a limitation because you may come to biased

conclusions about what you are doing”.
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For most action researchers, trustworthiness and understanding provide an
opportunity, and indeed, a challenge to ensure the research satisfies
professional standards. For this study two advisory groups were put in place:

1. An Academic Advisory Group (AAG), one of whose functions was to
ensure professionalism and academic rigour were maintained.

2. An Industry Advisory Group (IAG), one of whose functions was to
ensure relevance and professional standards as applied to the
workplace were maintained. It should be noted that whereas the
concept of an IAG is neither new nor novel, the level of involvement of
the IAG in this particular study was instrumental in the success of the
programmes and therefore the framework. This was manifested in a
number of ways:

e The IAG approved the design of the curriculum to ensure that it
was relevant to the needs of industry.
e A significant number of participants originated from some of the
organisations that made up the IAG.
The IAG provided a pool of mentors, whose function was to approve that
projects identified by participants were of priority to the relevant
organisations and to ensure that resources were made available to
participants to undertake projects. When a dominant theme is in relation to
student perceptions and beliefs, there may be a certain degree of bias,
therefore specific attention must be paid to the issues of reliability and
validity. The researcher should evaluate whether subsequent findings will
demonstrate internal and external validity, as well as reliability of the
research conducted (Gill and Johnson, 2002). The evaluation process was
undertaken with a number of student intakes and this served to address any
reliability and validity concerns as the results were consistent across multiple

student intakes.

The research findings must not only be valid, they must be reliable so that
they can “be regarded as a fit between what researchers record as data and
what actually occurs in the natural setting that is being researched” (Cohen,
Mannion et al., 2000). For a study to be reliable, it should demonstrate that

another researcher undertaking the same study could replicate the original
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research. The supervision of the research, presentation to panels, and the
objective manner of the researcher ensured the validity and reliability of this
work. This included the systematic recording and analysis of meetings,
interviews and observation through a period of four years. Participants’ actual

comments are used throughout the research to support and expand findings.

4.4.6 Ethical Issues

Every study involving human respondents raises a unique set of ethical
issues. Research ethics refers to the quality of research procedures with
respect to their adherence to professional, legal, and social obligations to the
research subjects (Polit, Beck et al., 2001). The ethical issues were
addressed in this study by seeking approval prior to administering any of the
research instruments with the supervisor of the project and the academic

advisory board that was set up specifically as part of the project.

Prior to conducting any interview, informed consent was received from
individuals taking part. Respondents to questionnaires and those interviewed
were assured that their identity and confidentiality would be maintained.
Where data was published, it was only data that was deemed to be non-
confidential by those that provided such data. This was achieved by seeking
permission to publish by sending final draft of manuscripts and presentations
prior to publication to those whose data was contained therein. Interviewees
were assured that audio taping was for research purposes only. Some
companies had policies in place that audio-taping of employee conversations
was not permitted, and some individuals felt uncomfortable when being audio
taped. In these cases, the candidate took notes. All notes, transcribed
interviews and all data documents were password protected and stored on

secure computers.
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4.5 Summary

This project employed action research to develop a Technology Enhanced
Learning framework instantiated by two separate educational programmes
that can be effective in optimising the performance of the enterprise through
organisational and individual transformation. The action research
methodology provided a means for adapting and developing the framework
through an intervention strategy programme on an on-going-basis throughout
the study.

The application of multiple methods of enquiry revealed an attempt to secure
in-depth understanding of the phenomenon in question and allowed for
broader and better results (Denzin and Lincoln, 1998). The questionnaire was
a type of formalised interview (Patton, 2002) and was a useful method of data

collection for educational researchers.

Following on from the requirements analysis surveys, this study had two
evaluation cycles and a series of case studies that enabled analytic
retrospective generalisation (Yin, 2008). The need for objectivity and validity

was a constant and overriding issue in the data collection process.
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CHAPTER 5: Requirements Analysis of eLearning and Lean in Large

Organisations and Small and Medium sized Enterprises

5.1 Introduction and objectives of surveys

This chapter focuses on the two major surveys that were conducted as part of
the research, one with SMEs and a second survey with large organisations.
Whereas the large organisation survey was exclusively conducted with the
Irish sites of multinational corporations, the SME survey was undertaken as
part of a collaborative European project and five European countries were

involved in the survey.

This chapter is divided into four sections. The first details the findings of the
European SME survey; the second section provides further details on feedback
from Irish organisations involved in the SME survey; the third section
provides an in-depth analysis of the large organisation survey; the final

section compares and contrasts the findings from both sectors.

The first objective of the surveys was to investigate the awareness,
understanding and take-up of both Technology Enhanced Learning and Lean
as a continuous improvement methodology within organisations. The second
objective was to identify and analyse the requirements of the organisations in
relation to Lean training and education so that they could be subsequently
incorporated into the training programme(s), and ultimately the framework.
The first survey focused on the SME sector, where 101 SMEs in 5 countries
across Europe were surveyed, namely Ireland, UK, Sweden, Spain and
Poland. The focus was on 3 selected sectors: component manufacturers, the
food sector and engineering products/sub-supply companies. The SME survey
was conducted between September and December 2004. The large
organisation survey involved interviews with selected Irish sites of a number
of large companies that spanned a range of sectors including: electronics,
aerospace, pharmaceutical and medical devices. 16 individuals responsible for
training from 12 organisations were interviewed between February and May
2005.
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5.2 Role of the candidate

The candidate was solely responsible for survey and questionnaire design,
analysis of results and implementation in Ireland. Two separate surveys were
conducted. The first was a combination postal/phone survey conducted with
101 European SMEs, 20 in each of the following countries: Ireland, the UK,
Sweden, Spain and Poland. The candidate was responsible for overall
questionnaire design which can be found in APPENDIX ONE: SME
Questionnaire. The candidate was also responsible for administering the Irish
survey, while the other European partners were responsible for administering
the surveys in their respective countries. The second survey was the sole
responsibility of the candidate and comprised of a series of interviews
conducted with 16 individuals within the Irish sites of 12 multinational
corporations. This also required tailoring the SME survey to the needs of the
large organisations which was undertaken by the candidate. All of the large
organisation interviews took place face-to-face, and where permitted by the
interviewee, a dicta-phone was used and the interview transcribed at a later
stage. For validation purposes, each transcript was sent to the interviewee to
ensure that the data was accurate and that any errors or misinterpretations
could be corrected. The large organisation survey can be found in APPENDIX
TWO: Large Organisation Questionnaire. The analysis of results from both
surveys and the comparative analysis between indigenous and foreign direct
investment companies in Ireland was again the sole responsibility of the

candidate.

5.3 The European SME Survey
5.3.1 Introduction to the European SME Survey

The mapping of the European SME survey to the overall research cycle is

outlined in figure 5-1.

1123



{ Discuss ;[9) ‘
Negotiating |
! F\tu\lH d |
l |
l
|

portunities |

,z\ ;

S - Initial Framework \ POs: ;“,"
ﬁ [ J7 First L SIDHITI J

. Examining
Instantiation Constraints |

Lean Tools

o S
I :
£ I Second Instantiation
Evaluation by Postgraduate Diploma
v 1 in Quality Management:
I
I

[ Rethinking
Reflecting

| } Lean Systems
; ( iscussing }
| |
| |
l

i

(@L

ﬁmal Framework ]

Ii:ﬂ 1ng
l"-‘fv: anding
Learning

\..,,A,... B s

Figure 5-1: European SME survey in the overall research cycle

The purpose of the SME survey was twofold:

1. Investigate and outline the awareness, understanding and take-up of
both Technology Enhanced Learning and Lean as a continuous
improvement methodology within SMEs.

2. Identify and analyse the requirements of the organisations in relation to
Lean training and education so that they could be subsequently
incorporated into the training programme(s) and ultimately the

framework.

For the SME survey, 101 SMEs in 5 countries across Europe were surveyed,
namely Ireland, the UK, Sweden, Spain and Poland. For practical purposes,
the survey was undertaken via postal questionnaire followed up by a phone
interview to complete the questionnaire. The focus was mainly on the high
technology sector, with three selected sub-sectors being chosen: component
manufacturers (particularly polymers), engineering products/sub-supply
companies and the food sector. Component manufacturers were companies
that built their own product from their own design whereas Engineering

Products referred to sub-supply companies. To enable a comparison, between
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the high technology and more traditional sectors, the final sector that was

included in the study was the food sector.

All of the selected sectors were, and still are, faced with growing
competitiveness challenges from both low cost regions, and from an over-
emphasis on low value-adding activities. The focus of the SME survey was on
the identification of optimum ICT technologies to deliver training, bearing in
mind the technical, financial and cultural restrictions within the general SME
environment. This included pedagogical considerations, communication
technologies, network support services and on-the-job facilitation. The

survey questions are outlined in APPENDIX ONE: SME Questionnaire.

As per the large organisation survey, the ASTD definition of eLearning was
used for the SME survey i.e. eLearning is defined as “a wide set of applications
and processes, such as Web-based learning, computer-based learning, virtual
classrooms, and digital collaboration. It includes the delivery of content via
Internet, intranet/extranet (LAN/WAN), audio- and videotape, satellite
broadcast, interactive TV, and CD-ROM” (Ellis, 2003).

5.3.2 Technology Enhanced Learning Requirements Analysis for SMEs
Given that broadband access, particularly for SMEs, was not necessarily in
place, for the purposes of the SME survey, the approach was to subdivide
Technology Enhanced Learning into two categories:

1. Online Learning, more commonly referred to as eLearning

2. CD-ROM based education, where CDs could be utilised without

broadband access.

The results of how familiar the SMEs were with eLearning and CD-ROM based

education are depicted in Table 5-1.
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YES NO Missing

Used elLearning 16 82 3

Used CD-ROM based education 37 62 2

Table 5-1: SME experiences with eLearning/CD-ROM based education

In contrast to the LE sector, eLearning within the SME sector was quite new,
with only 16 of the respondents having used elearning, and 37 of the
respondents having used CD ROM based education.

Respondents were asked had they used elLearning, or had they used CD ROM
based education. The responses and the comparisons by country are detailed

in Figure 5-2 and Figure 5-3.

E-Learning Experience | | CD-ROM Experience (Country Split)
(Country Spilit) ‘

heland  Poland  Spain Sweden UK || keland Poland Spain Sweden UK

Figure 5-2: eLearning experience Figure 5-3: CD-ROM experience

Clearly there were large differences between country experiences with respect
to both elLearning and CD-ROM based education. Spanish companies had
significantly more experience than any other country surveyed, whereas SMEs
from the UK, Ireland and Poland had the least experience, particularly in the
use of eLearning. When this was further analysed, it was uncovered that while

most SMEs had internet access, the prevalence of intranets within Spanish
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SMEs was far higher than their European counterparts. A significant portion of

eLearning deployments were across these intranets.

The SMEs opinions’ towards educational tools and activities based on PC and
web based technologies tools, as per Question 6 in Part 3 of APPENDIX ONE:
SME Questionnaire, was mixed. The responses from the SMEs in relation to
the benefits and drawbacks were virtually the same for both elLearning and
CD-ROM based education. The greatest advantages were:
1. Flexibility - you could do it when and where you wanted and you didn't
have to follow a curriculum
2. Efficiency - saved time and money not having to travel
The greatest disadvantages were:
1. Lack of motivation as there was no contact with other students, so
there was no opportunity to share knowledge
2. Demand for self-discipline: “it’s your own responsibility”

3. No direct contact with teacher

In relation to the pros and cons of eLearning, 35 of the 74 (47%) companies
that answered the question were positively disposed towards elLearning. In
excess of 50% of respondents suggested that a combination of traditional
training and web/PC-based training would be a more effective approach to
learning. 16 companies out of the 74 (22%) clearly preferred face-to-face
training, and when web-based training was compared with a CD-ROM, the
most common answer (75%) was that they preferred web-based training. The
lack of contact with both the trainer and other students seemed to be the
most significant negative factors as there was an inability to ask questions

and learn from peers.

5.3.3 Lean Requirements Analysis for SMEs

Similar to the LE survey, a number of questions were asked on the stage
organisations were at in relation to the adoption of Lean principles. On the
guestion if they were familiar with the term Lean, 85 of the SMEs stated that

they were, while 16 were not as outlined in Figure 5-4.
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Are you Familiar with the term "Lean"

2z

( =]

3

o

o

-

o

2]

®

] m Yes
]

3 = No
o

®

=

=

(7]

Owerall Ireland Poland Spain  Sweden UK
Country

Figure 5-4: How familiar SMEs are with Lean (by country)

There were significant differences across the five countries. 100% of the UK’s
respondents were familiar with Lean, however while most of the Spanish
SMEs were well versed in elLearning technologies, 40% of the Spanish
respondents had no familiarity whatsoever with Lean. This was primarily
attributed to the client base of the surveying organisations. In the UK, the
expertise of the surveying organisation, University of Bath’s Lean and Agile
Research Centre, was very much in the Lean domain. The Spanish surveying
organisation, ho<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>