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Message from 

Professor Joyce O’Connor,
President,
National College of Ireland

On behalf of National College of Ireland (NCI), I am delighted to submit the Report “e-Learning Research
and Development: Roadmap for Ireland” to Science Foundation Ireland.

This Report recognises the exciting opportunity available to us to position Ireland as a world leader in e-
Learning.  The Forum that was established to investigate this opportunity was a success due to the unique
mix and vision of its members. Learners, industry representatives, researchers, academics and policy makers
came together to explore in an open fashion how Ireland could become an International beacon of learning
for the future. 

This Report provides a clear action plan that outlines how Ireland now needs to underpin its early success in
the e-Learning industry with a research agenda that addresses the challenge of lifelong learning and
promotes collaboration between academia and industry.

I believe that NCI is ideally positioned to develop this Report and Roadmap as a result of our experience in
implementing our three inter-related and mutually supportive strategies which bring together learning and
teaching, enterprise and research. NCI is a third-level learning and teaching Institution, informed by research
and characterised by the diversity of our learner body and our strong links to business and the community.
Based in a state-of-the-art hub campus in Dublin’s International Financial Services Centre (IFSC) and in our
regional campus network of 40 centres, our learner-centred mission is to:

• provide access to education at a time, place and pace that suits the learner
• create opportunities for learners to succeed
• provide a centre of academic excellence in our chosen programmes.  

At NCI we are aware that, in a knowledge-based society, learning is the key and we believe that technology
can give learners access to that key so they can unlock their own potential. I believe that the e-Learning
Research and Development Roadmap in Ireland outlined in this report will bring us even closer to enabling
learners of the future to realise their true potential.

Finally, I would like to acknowledge the support of Science Foundation Ireland, the efforts of the Chief Editor,
Declan Kelly, the Report’s editors and contributors, together with the leadership provided by Eoin O’Driscoll
and the contribution of all the participants in the National College of Ireland e-Learning Research Agenda
Forum.

With best wishes,
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Ireland is currently enjoying the benefits of a decade of sustained economic expansion. Our past success, while
providing a platform for future growth, does not guarantee that growth. Fundamental changes in the global
business environment are emerging which present exciting new opportunities and some formidable competitive
challenges. Education, lifelong learning, and innovation will play an increasingly important part in future
success.  

Innovation has been a characteristic of the Irish indigenous software industry with growth over the past decade
of 27% per annum and exports reaching €1bn in 2003. Ireland has been particularly successful in nurturing
e-Learning software development companies. In parallel with the development of the e-Learning sector in
Ireland, Science Foundation Ireland has transformed the research culture at Irish third-level institutions. Now
there is an opportunity to connect an innovative sector with world leading research. 

The Research Agenda Forum was established to bring Industry and Academia together to define the strategic
intersection between great science and industry needs. Success in this endeavour will provide a solid
intellectual platform for software companies resident in Ireland. The e-Learning Research Roadmap developed
in the Forum and presented here provides a framework for world class research in e-Learning. 

The Roadmap (Section 6):

• is the product of the e-Learning Research Agenda Forum, which was led and managed by the 
National College of Ireland, with sponsorship from Science Foundation Ireland. 

• is the result of discussions and contributions made by over 100 participants in the Forum that 
included the creative minds of an international panel of leading e-Learning researchers, Irish 
academics and the software industry.

• recommends the establishment of a “new research partnership that combines the resources and 
talents of Irish academics, industry, the international community and government” to position 
Ireland as the leader in e-Learning theory and practice.

The Forum produced a set of critical research priorities, together with mechanisms to ensure the engagement
of both the academic community and industry in working together to achieve the vision (Section. 7) 

The Forum also produced a set of recommendations for the way forward (Section 8). A summary of the
specific recommendations of the Forum are:

• Ireland should target funding for the development of a world-class industry in e-Learning. 
Support for the proposal would be of the order of €20 million per annum for 5 years

• The funding should be administered in such a way as to ensure collaboration between 
academics, industry, and government

• The research funding provided should support the development of the skills necessary to allow 
for the rapid growth of e-Learning excellence
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• A research management structure should be put in place to execute this proposal

• The nature and breadth of the program requires funding for both an institutional research centre
and a ‘virtual’ centre

• At least one chair of e-Learning needs to be created and funded in order to provide leadership in 
the research strategy

• Research should support the agreed research vehicles and integrated projects. Funding for 
research should demonstrate relevance to those vehicles

• As part of its future growth strategy, the Irish government should promote e-Learning to enhance 
skills in the workforce 

• Emerging fields of e-Learning that need to be addressed include: Motivation, Assessment, 
Personalisation and Adaptivity, Architectures, Authoring Tools and the Science of Learning

The Forum believes that this set of recommendations, if supported, will enable Ireland to continue its growth
and evolve into the new knowledge society. It will ensure that Ireland becomes a world leader in e-Learning
research that will not only support a thriving industry but will also provide for the educational development of
all.
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Ireland’s economic development will depend to a large degree on knowledge and innovation, both of which are
essential in making the transition to higher value activities that support economic growth and wealth creation.
People are the enablers of such activities and the education and training system must adapt to produce skills
to drive successful enterprise. Upskilling of the existing workforce and raising education levels is essential in
an environment of constant change. To foster the continual acquisition of knowledge, skills and competencies
formalised approached to lifelong learning must be introduced and corresponding delivery structures put in
place.

The roll out of broadband, the presence of world leading e-Learning companies and the ability to pilot new
initiatives can all combine to make Ireland a leader in the deployment of technology to enhance learning and
teaching. 

Recognising the opportunity to position Ireland as a world leader in e-Learning, the National College Ireland
launched the e-Learning Research Agenda Forum. The objective of the Forum was to develop a research
roadmap for e-Learning and to identify the first steps in fulfilling the vision of Ireland as a centre of excellence
in e-Learning.

The e-Learning Research Agenda Forum at the National College of Ireland brought together a unique group of
leading experts in the field of technology enhanced learning. The combination of world renowned experts,
representatives of Irish e-Learning companies, state institutions, and third level colleges brought, for the first
time in Ireland, the exciting prospect of identifying the first steps in establishing Ireland as a centre of
excellence in e-Learning.

The Forum recognised that ICT offers the potential to enrich and empower learning in the 21st century.
However to date efforts to harness and deploy technology have not delivered on the promise of driving
revolutionary change in education. This roadmap defines a strategy that will fulfil the e-Learning promise,
improving quality and learner experience, increasing access, and reducing cost. The Roadmap charts the
critical research goals that will define an e-Learning strategy and outlines the supporting research structures
and mechanisms that will support its implementation. 

This e-Learning Research and Development roadmap reflects the discussions that took place at the National
College of Ireland Research Agenda Forum, and provides a framework for world class research in e-Learning.
For the purpose of the Forum and this roadmap, the definition of e-Learning refers to any activity, experience,
content, or event that uses ICT to enhance and facilitate the learning process.

The document is structured into the following sections:

• About the e-Learning Research Agenda Forum: This section explains the history, objectives, and 
structure of the e-Learning Research Agenda Forum. 

• Background and Rationale: This section provides a background and rationale on the urgent need 
for an e-Learning industry research agenda in Ireland. It explores further the concept of the 
knowledge society and its essential need for lifelong learning. It also presents an overview of the e-
Learning, with contributions from leading Irish e-Learning companies.

National College of Ireland 2005
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• The e-Learning Research Opportunity: This section argues that a unique convergence of factors 
make it opportune to prioritise e-Learning as an exciting and productive area of research. It outlines
the significant international debate on the effectiveness of e-Learning, and describes attempts 
taking place at international level to define the e-Learning research agenda. It emphasises how the
interdisciplinary nature of e-Learning offers the potential to make significant scientific 
breakthroughs and the potential it offers to help the lifelong learner to be creative, responsive 
and enterprising.

• Research components: This section outlines the critical research goals that will define the e-
Learning strategy. It articulates these goals from three different aspects: learning approaches, 
enabling technologies, and enabling infrastructure. For each goal, it identifies the research 
questions that need further exploration to successfully achieve these goals.

• Research Structures and Mechanisms: This section outlines the necessary management structures
and mechanisms that are vital for implementing a successful research strategy. It describes the 
need for a significant investment programme that will provide the basis for research and 
development. It emphasises the need to establish a strong partnership between industry and 
academia. Finally, it outlines how research goals if integrated into common projects, such as the 
‘Knowledge Economy Skills Passport’ and ‘baby book’, can produce tangible results.

• Action Plan and Recommendations: The section outlines the nine specific recommendations made
by the Forum and which are grounded in the contributions of industry and academic participants.

• Conclusion: This summarises briefly the research goals and structures that can enable Ireland to 
become an international research centre of excellence in e-Learning and will provide the next 
generation of innovative e-Learning applications.

The Forum is convinced that the set of recommendations in this roadmap, if supported, will ensure that Ireland
becomes established as a world centre of excellence in e-Learning.  It will ensure that Ireland becomes a world
leader in e-Learning research that will not only support a thriving industry but will support the educational
development of all.
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In June 2004, the National College of Ireland (NCI), having recognised the opportunity to position Ireland as a
world leader in e-Learning, proposed successfully to Science Foundation Ireland to organise and lead the e-
Learning Research Agenda. The goal of the Forum was to identify the first exploratory steps in developing
Ireland as a world class centre for research in e-Learning. This would be achieved by bringing together a
multidisciplinary group of leading international experts, Irish researchers, and industry representatives. The
ensuing debate, facilitated by the Forum, placed a strong emphasis on innovation rather than invention, the
creative potential of interdisciplinary research, and the development of strong collaboration between industry
and academia. 

The Forum was structured in three phases: a preparatory stage in which the contributions of two advisory
boards were sought; a three-day workshop in which a rich interdisciplinary interaction to initiate the
development of the roadmap was facilitated; and a review stage in which the literature and the outcomes of the
workshops were analysed to develop this roadmap. 

The two working groups involved in the preparatory stage were the Industry Advisory Board and Academic
Advisory Board. The Industry Board brought together representatives from the national e-Learning industry to
explore their specific research needs. The Academic Advisory Board group brought together leading
researchers from third level institutions. This group made contributions on current and future Irish research
trends in e-Learning as well as on the strengths and weaknesses of the current Irish e-Learning research scene.

The workshop took place from October 11th to October 13th, 2004 and it was structured in the form of keynote
presentations followed by workshops. Leading representatives of industry and international academics
presented experiences on e-Learning in terms of success, failures and how research could help overcome
barriers to success. Specific workshops were conducted on the different research areas in e-Learning. These
workshops included:

• Edutainment

• Authoring and Content Development

• Science of e-Learning

• Collaborative and Interactive Learning

• Intelligent Educational Systems

• Ubiquitous Computing and New Technologies for Learning

• e-Learning Platforms and Infrastructure

• Management, Evaluation and Assessment

National College of Ireland 2005
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Participants in the workshops were asked to consider the question of how, what, and why the research area
under discussion could contribute to lifelong learning and enhance the Irish e-Learning industry. They were
also asked to consider issues such as collaboration between academia and industry, and the education of
skilled graduates for entry into the e-Learning industry.

During the review stage, the outcomes from the Forum were analysed in the context of current research
literature. From this analysis, the roadmap document was produced in collaboration with the international
experts who attended the workshop. 

In total there were over 100 participants in the Forum: 12 international experts, Irish researchers from 17
higher level institutions, and Irish Industry representatives from 16 Irish indigenous and multinational
companies. The full list of participants is provided in Appendix D.
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Two main factors suggest a strong need for an e-Learning research agenda: First, as Ireland moves forward to
become a Knowledge Society, the need for lifelong learning becomes more important. Secondly, in response to
the needs of lifelong learning, the e-Learning market has been experiencing dramatic growth. To prosper in this
market, the Irish e-Learning industry needs a research and development capability that will provide the next
generation of technology enhanced learning tools and products. 

The convergence of the above factors offers new challenging research opportunities for e-Learning, a strong
demand for e-Learning products, and the potential for strong academic/industry collaboration that will support
Irish industry.

4.1 Lifelong Learning and the Knowledge Economy
The state of constant change, adaptation and evolution in which our society is immersed is reflected in the
generation of terminology to describe it. In recent years the term “Knowledge Society” seems to have replaced
the term “Information Society”, which suggests a conceptual shift from an emphasis on the value of content to
a stronger emphasis on developing lifelong learning skills (European Commission, 2002). The knowledge
society is defined as “a society where the most valuable asset is investment in intangible, human and social
capital and the key factors are knowledge and creativity” (European Commission, 2003).

The shift from the Information Society to the Knowledge Society is also reflected in the evolution of the
conceptualisation of the economy and it is now commonplace to refer to the knowledge economy. Wegerif
(2002) suggests that changes in the economy are driven by the development of new Information
Communication Technologies (ICTs). One of the main characteristics of the new knowledge economy is its
organisation into network structures and its dependence on knowledge and ICTs. According to Castells (1997),
it is an economy in which productivity and power are more connected to the generation, processing and
transmission of information than to the transformation of raw materials.

Globalisation has brought with it a pressing need for companies to be more competitive while maintaining a
high quality of service and performance. There is an urgent need to improve and consolidate the professional
learning effort. Thus, it is paramount to enhance the availability, effectiveness, and flexibility of current training
systems. As the knowledge-based society becomes established, the competitive challenge is to improve current
knowledge and expertise, train for the jobs of tomorrow, and make the practice of professional development a
continuous one. There is a growing need to generate new knowledge workers with lifelong learning skills for the
new knowledge economy (Swartz, 2001). Within this context, technology now affords the possibility of
facilitating and making accessible lifelong learning experience to more members of society.

The European Council defines lifelong learning as "all learning activity undertaken throughout life, with the aim
of improving knowledge, skills and competence, within a personal, civic, social and/or employment-related
perspective”. Longworth’s (2001) definition also points to the acquisition of knowledge, values and skills but a
greater emphasis seems to be placed on the development of the human potential. In addition, Longworth
(2001) highlights the application of learning throughout life in a confident, creative and enjoyable manner.
Lifelong learning is a concept that extends beyond the acquisition of knowledge and skills. It also encompasses
the individual and society’s attitude towards challenges, our self-esteem and capacity to innovate. 

National College of Ireland 2005
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The number of people in the Irish labour force who hold third level qualifications is low by international
standards. Compared with other OECD states in 2001, Ireland ranked 15th out of 30 in an analysis of the 25-
64 age cohort holding degree-level qualifications. In spite of task force recommendations and study groups over
the years, little progress has been made in the area of lifelong learning.

Much has been written on the potential of e-Learning to support lifelong learning, professional development,
and transform educational delivery. Likewise, much has been written in relation to e-Learning’s unfulfilled
promises or inability to deliver the expected learning experiences. In acknowledging the unfilled promise, it is
vital to highlight that until recently the enabling infrastructure (i.e. ICT and broadband) to engage in innovative
e-Learning was not fully in place.

ICT and broadband telecommunications are rapidly becoming part of our daily lives, and many areas of work
and life have already been revolutionised (Berchtold, Dengler, & Prakash, 2001; Wolpers & Grohmann, 2005).
Ireland has invested in ICT infrastructure and in particular in broadband (Forfás, 2004). These emerging
technologies now make it practical to adopt approaches to learning that theorists have advocated for many
years. For the first time in history, technology exists that can make vastly improved learning systems routinely
available. The opportunity now exists to undertake a long-term, large scale effort to develop, test and
disseminate tools for building advanced learning systems. 

Ubiquitous synchronous broadband communication now offers e-Learning the opportunity to achieve its full
potential. The essence of education is learner participation not just interaction, and the ability to present the
best of content in the most interesting and motivating way (e.g., Merrill, 1999; Sembill, Jonassen, Dijkstra,
2001). Broadband communications can support both principles; it can deliver rich educational content (Hong,
Wu, & Hsieh, 2003), and facilitate learning environments which demand two-way learner communication. As
ubiquitous broadband telecommunications becomes a feature of most developed economies in the next
decade (Forfás, 2004), it will provide the infrastructure for a new generation of e-Learning systems. In fact,
innovative education services will stimulate demand for broadband infrastructure (Berchtold, Dengler, &
Prakash, 2001) and position Ireland as an early adopter of broadband telecommunications.

4.2 e-Learning Industry in Ireland
“The biggest growth in the Internet, and the area that will prove to be one of the biggest 
agents of change, will be in e-Learning … Education over the internet is so big it's going 
to make e-mail look like a rounding error” 

(John T. Chambers, CEO, Cisco Systems, 1999)

Over the past number of years, e-Learning has been experiencing dramatic growth. According to the market
analyst IDC, the European e-Learning market is set to reach $3.9 billion by the end of 2004 – more than ten
times its value at the beginning of the decade. The worldwide e-Learning market is expected to reach $23.7
billion by 2006 (IDC Report, 2004).

Over the past decade, software has been one of the major growth areas of the Irish ICT sector which now
employs in excess of 30,000 people. This sector is also one of the few ICT areas in which indigenous
companies employ more than multinational companies, with currently 18,000 employees compared to 3,000
in 1992. 
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Within this sector, the e-Learning industry is a major niche and has grown strongly since the early 1980s.
Currently there are over 25 companies in Ireland employing over 600 people with a turnover of €250 million
(Enterprise Ireland Statistics). A particular characteristic of the Irish e-Learning industry is its high export
orientation. The United States of America and the United Kingdom are Ireland’s main target markets and trade
with them accounts for 95% of e-Learning exports (Enterprise Ireland Statistics). Successes in e-Learning
exports continue, and a recent example of this is the 2004 TechLearn conference in which seven Irish e-
Learning companies (Transware, PrimeLearning, Interactive Services, Connect Global Solutions, Intuition,
SkillSoft, and WBT Systems) secured around 4 million worth of business. This was an event that Enterprise
Ireland reported as a “huge success for its Irish e-Learning client companies”. An additional indicator of growth
in the e-Learning industry is the fact that companies like Intel and IBM are now active in e-Learning application
development in Ireland. 

Despite the success of the Irish e-Learning industry, in the past few years many e-Learning companies have
experienced financial difficulties. In November 2003, Thomson NETg announced the closure of its Limerick
facility with the loss of 173 jobs and RiverDeep cut their workforce by 44 people (Gleeson 2003). Since April
2002, one of Ireland’s most successful e-Learning companies, SkillSoft (formerly SmartForce), has shed over
300 jobs with the company recently announcing 120 job cuts, as part of a management plan to outsource
functions (Clark 2004a). More jobs could be under threat as e-Learning companies look to stay competitive by
outsourcing content development to lower cost environments. 

“The health of e-Learning is related to quality research and unbiased analysis, which is 
then used as a basis for making decisions and setting industry foundations. It is 
important to understand what e-Learning is, what it does, how it does it, how it's growing,
where it's growing...the answers to these questions should not come from vendors - 
they should come from neutral research organisations.” 

(George Siemens, 2004, Interview with NCI)

As the world e-Learning market continues to expand, the Irish e-Learning industry has the opportunity to grow
and expand. However, for Irish companies to maintain their leading position in the world-wide e-Learning
industry, more research and development is needed. Irish industry needs to build technological research and
development capability to support the evolution of high value-products and services (Enterprise Strategy Report
2004). This research, should be fundamentally different to previous e-Learning strategies which was merely an
attempt at “digitising education”, duplicating courses and classroom methods (Siemens, 2004). Now research
is needed for “better understanding of the fluid process of learning … that is learning as a way of being”
(Siemens, 2004). 

During the course of the e-Learning Research Agenda Forum, e-Learning companies such as WBT Systems,
Innerworkings, Intuition, and ThirdForce identified research areas that from their viewpoint would help to
overcome barriers to success. The full details of their contribution can be found in Appendix E. The range of
research interests include: 

• Games, simulations, and music to stimulate active learning

• Role of individual differences such as gender, age, and learning style

National College of Ireland 2005



• Means and metrics for e-Assessment 

• Mobile technologies and on-the-move learning

• Digital repositories and the productivity benefits 

• Intelligent tutoring and support

• e-Learning standards for integration and web services

• Distributed learning objects and collaboration architectures

• Applications of the semantic web

• e-Portfolios, a personal web space for every learner

• New tools for greater collaboration, such as wikis, blogs and socialtext

• Embedded learning within the user’s work context

• Informal learning models which support personally motivated learning in non-formal settings

• Just in time learning supports which deliver critical information regardless of time and location

• Communities of practice in which people, who share similar goals and interests, work together 
naturally

Research that addresses the needs of the Irish e-Learning industry will strengthen the economic position of
Ireland in a global market. As the world e-Learning market continues to expand, the Irish e-Learning industry
has the opportunity to grow. However, research and development is needed to ensure that the Irish companies
are in a position to develop the next generation of standards, tools and environments. 

The challenge is to identify the overlap between great science and industry needs (see Figure 1). Identifying
important research topics, with support from academia and industry, will enable Ireland to underpin its early
industry success in e-Learning with a research agenda that achieves competitive advantage based on
knowledge and intellectual property.
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Figure 1. Overlap between science and industry needs

In summary, two main reasons for the development of an e-Learning research agenda have been identified: the
challenge of lifelong learning for Ireland, and the need to underpin the Irish e-Learning industry with research.

The challenge is to develop lifelong learning skills that will make the practice of personal and professional
development a continuous one. Technology, such as the pervasiveness of broadband telecommunications, now
affords the possibility for the development of lifelong learning skills and facilitation of lifelong learning
experiences for all members of society.

As the e-Learning market continues to expand, the Irish e-Learning industry has the opportunity to grow with
it. Thus the need to build research and development capability to support the industry in providing the next
generation of technology enhanced learning tools and products. 

National College of Ireland 2005
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The unique convergence of four factors makes it timely to prioritise e-Learning as an area of research. First,
there exists significant debate on the effectiveness of e-Learning, and research is needed to provide evidence
on how best to develop technology enhanced learning. Secondly, current international research activity shows
how e-Learning research is in state of flux and is reaching a critical point in its development. Thirdly, the multi-
disciplinary nature of e-Learning research offers both a great challenge and an opportunity to achieve
innovative breakthroughs. Lastly, research can provide the opportunity to exploit technology in realising the
vision of lifelong learning.

5.1 e-Learning: For and Against
Hailed by many in the 1990's as the Internet's 'killer application', e-Learning was to have been the panacea to
all education problems. In 1999, market pundits such as IDC confidently predicted 100%+ annual growth rates
for e-Learning, and a worldwide market by 2003 exceeding $34 billion. With reality falling far short, in 2001
IDC reduced their forecast to $23 billion by 2004. Looking back from the vantage point of 2004, it is doubtful
that worldwide e-Learning spend in 2003 reached 50% of these heady expectations (Mitchell, 2004). So,
outstanding questions are: why were these predictions so wrong, and why is there still significant debate on the
effectiveness of e-Learning?

As expected with any new learning methodology, strategy or tool, e-Learning has both supporters and
detractors, with ample literature found in favour and against it. On the plus side, a recent nine-year survey of
the research literature in training states that “learners learn more using computer-based instruction than they
do with conventional ways of teaching, as measured by higher post-treatment test scores.’ (Fletcher & Tobias,
2000). Furthermore, Hall (2001) states that instruction delivered via computers and/or computer networks
requires approximately 35-45 percent less learner time. The same author notes that when utilising e-Learning,
learning gains have been found in: 

• scores on tests and evaluations

• the number of learners who achieve “mastery” level and/or “pass” exams

• the ability to apply new knowledge or processes on the job

• long-term retention of information 

In addition to the reported increase in learning outcomes, other reasons (Roschell et al, 2001) put forward to
support the important role that technology can play in education include: 

• the opportunities it provides for active engagement

• participation in groups

• frequent interaction and feedback

• connections to real world context 
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The counter arguments for the use of technology for learning purposes, are portrayed in the “no significant
difference phenomenon”. Russell (1999) famously studied a large number of research reports, summaries,
and papers relating to the effectiveness of different media that consistently show no significant difference
between teaching methods. Interestingly, the “no significant difference phenomenon” has also given birth to
the “significant difference phenomenon”, an ongoing analysis of research by Russell that does in fact point to
the differences inherent in various approaches to teaching and learning. Undoubtedly, Russell is not the sole
detractor of the use of technology, and policy makers also have doubts as to the effectiveness of e-Learning.
For instance, the UK Department for Education and Skills, in their consultation document ‘Towards a Unified
e-Learning Strategy’, discussed a 21st century education system that embeds e-Learning across all sectors, but
acknowledges that currently they have very little evidence to support the effectiveness of e-Learning (UK
Department for Education and Skills, 2003).

5.2 International Research Activity
In the midst of the debate on the effectiveness of e-Learning, considerable activity is taking place at
international level among policy makers, industry and the international research community. This activity is
characterised by the firm belief of the potential that technology can offer to enhance education.

Against this background, in 2001 the Learning Federation was founded in the USA. This Federation is a
partnership among industry, academia and private foundations to stimulate research and development in
learning science and technology. One of the initial efforts of the Learning Federation was to run a series of
workshops which informed the Science and Technology Research and Development Roadmap published in
2003. This document is a research plan that identifies research priorities, outlines a research and development
chronology, articulates metrics for success, and proposes a management plan for forming research teams and
dissemination of results.

Similarly, a workshop on ‘Realising the potential of e-Learning’ was held in 2003 in the UK. This event was
sponsored by several UK funding bodies, the Engineering and Physical Sciences Research Council,
Department for Education and Skills, eScience programme, Economic and Social research council, and the
Joint Information and Systems Committee. It marked the first attempt, in the UK, to bring together teachers,
academics, members of the commercial sector and funding bodies to discuss research issues surrounding the
development and deployment of ICT to benefit learning.

At European level efforts to support e-Learning are also being made. In this regard, the European Commission
supported the Time2Learn network that brought together the key actors and stakeholders in e-Learning
research and professional training. In 2004 it published the Research & Development Roadmap for European
professional eTraining. This Roadmap outlines the future actions and developments that are needed in e-
Learning research and development in order to reduce time to job performance of European citizens and
therefore enhance European competitiveness.
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5.3 Multi-disciplinary Nature
“Many major breakthroughs in science take place at the boundaries or intersections 
of disciplines. [...The] solution to many of today's complex problems in areas such 
as globalisation, environment, health, defence and security must, by definition, be 
addressed using a multidisciplinary approach.”

(EU Research Advisory Board, EURAB, 2004)

The workshops recognised the defining multi-disciplinary nature of e-Learning research. The potential of multi-
disciplinary research is now recognised at European funding level where the Sixth Framework program
encourages complementary and multi-disciplinary research, and has as one of its priorities for its 2005-2006
work programme, the exploration of multi-disciplinary fields combining ICT with other science and technology
fields. In fact a new European Commission initiative, NEST (New and Emerging Science and Technologies),
now encourages highly innovative, high risk inter-disciplinary proposals in new and emerging science and
technology.

In fact, it is the multi-disciplinary nature of e-Learning that provides its greatest challenge and opportunity.
Technology enhanced learning is an inter-disciplinary research area that includes: artificial intelligence, other
areas of computer science, cognitive science, education, learning sciences, educational technology,
psychology, philosophy, sociology, anthropology, linguistics, and the many domain-specific areas for which
technology enhanced systems have been designed and built (Figure 2). It is this multi-disciplinary nature that
provides the opportunity to make considerable breakthroughs and to discover new models, theories and
paradigms that combine the best of different disciplines.

Figure 2. Inter-disciplinary nature of e-Learning

5.4 Vision for the Lifelong Learner
Great research breakthroughs in e-Learning offer the possibility that the vision for lifelong learning can be
realised. Lifelong learning events may take place in an informal or formal context, and may be carried out for
personal, civic, social and/or employment reasons. Most importantly, lifelong learning should be undertaken in
a confident, creative and enjoyable manner. Known teaching and learning paradigms, and in particular
traditional formal teaching, may not be able to provide for the varied requirements arising from a lifelong
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learning experience. Within this context, e-Learning already delivers viable alternatives; nonetheless its
potential has not yet been capitalised. Looking to the future, visionaries in technology enhanced learning
(Learning Federation, 2004; Hinriches, 2002, 2004) put forward the following propositions:

• Computer simulations that will allow learners to experience virtual worlds in a way that would be 
impossible or too expensive in real environments

• New communication tools will enable learners to collaborate in complex projects and ask for help 
from teachers and experts around the world

• Adaptive learning systems will accommodate differences in learner interests, aptitudes and 
background. They will act as intelligent teachers, build models of learners and intervene with 
relevant information just when needed

• Portable technology will facilitate flexible learning and support new learning environments

• Massive multiplayer online educational games will support creative, collaborative group learning

• Open flexible component based architecture will ensure extensive frameworks for developing and 
integrating new technologies and tools

• Learner data will be gathered unobtrusively as learners work on authentic practice tasks

• Assessments will be automatically generated from cognitive models, learning objectives and 
knowledge components

• Continuous measures of competence will allow learners to view learning plans and progress 
towards component skills directly relevant to their personal goal or job

• Motivational strategies will guide learners to activities that are either easier or more challenging, 
resulting in an appropriate depth of engagement and deep learning

• Learning will be embedded into the work environment providing just in time training and help at 
the right time. Each learner will get just the right amount of content needed and spend the 
minimum amount of time to attain mastery

• In business, training costs will be significantly reduced and the capacity to respond and manage 
change will increase

A vision for e-Learning describes a future where the effective use of advanced learning technology will reduce
the time to learn without compromising the effectiveness and equality of education. It is where the dream of a
personal intelligent tutor for every learner is realised. It is where learning is made productive, compelling,
personal and accessible and where the lifelong learner becomes “adaptive, responsive, creative, agile,
enterprising, enquiring and full of ingenuity” (Heppell, 2004).

5.5 The Research Challenge
e-Learning as it currently stands, has not delivered on its promise to revolutionise education. From a business
perspective, the e-Learning market has not expanded as predicted, and from an education perspective, there
is still much research needed to understand how and why technology can be best applied in an educational
environment. The major research communities in the USA and in Europe have openly recognised this, and
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have attempted to identify the areas where research is needed and the structures that can best support it. 

e-Learning has reached a critical point in its development, and now is the time when research is needed.
Substantial investment in research programmes will establish who will be the research leaders in e-Learning
over the next decade. Ireland can avail of this opportunity and rapidly establish itself, with appropriate
investment and support structure, as a world class research centre of excellence. 
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The e-Learning research agenda covers a wide area of topics, ranging from theoretical and practical attempts
to use computer systems to mimic human teachers and learners, to the development of models and theories
that explain and describe how people learn using technology. To realise the vision of e-Learning different
approaches are required. Some research objectives require difficult but straightforward extensions of known
technologies. Some will involve innovatively adopting design concepts that have succeeded in business or
research. Others will require fundamental, foundational advances in theory, models and algorithms. All
approaches will require technology based solutions for learning to be developed systematically and empirically
tested with scientifically validated principles.

Research roadmaps exist that define the priority areas for future research, namely Time2Learn’s European
Roadmap for Professional eTraining (2004) and the Learning Federation’s Learning Science and Technology
Research and Development Roadmap (2003). These roadmaps document the research goals and components
of technology enabled learning strategies over the next 10 years from a European and USA perspective. Both
the Time2Learn and the Learning Federation roadmaps are based on a systematic methodology of data
collection, analysis, and refinement. The roadmap presented here heavily draws upon this prior work. It reuses
the framework articulated in the Time2Learn roadmap to structure the output from the e-Learning Research
Forum. However, one of the outstanding characteristics of the resulting roadmap is the Irish perspective on the
research agenda. Roadmap components and goals are presented in an Irish context. In particular, the roadmap
consists of research components which articulate the research goals to be achieved. The roadmap components
contain research questions and issues that need further exploration to achieve the research goal.

The scope of the roadmap covers three core sectors in which innovative issues that will make a difference to
e-Learning are identified. These are:

• Learning Approaches – This focuses on methodologies in producing e-Learning where the 
technological solution is transparent to the user. It emphasises the science and psychology of 
learning and pedagogy. (Note that this category is labelled “methodological approaches” in the 
Time2Learn roadmap, but for clarity and to emphasise the lifelong learning perspective it has 
been renamed here)

• Enabling Technologies – This focuses on e-Learning specific tools and components that are used 
for application development, i.e. Learning Content Management Systems, authoring and delivery 
platforms and tools

• Enabling Infrastructure – This focuses on the technology infrastructure used to build, 
interconnect, and manage technology-based services, i.e. databases, web services, intelligent 
agents

The research goals and tasks are wide in scope, and the roadmap presented here attempts the chart the critical
research goals, research questions, and applications that will define an e-Learning research strategy for Ireland.
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6.1 Learning Approaches
Learning approaches in this section focus on methodologies in producing e-Learning where the technological
solution is transparent to the user. The Research Agenda Forum identified research components for three
research goals of the Time2Learn roadmap. In addition, five other research goals are also proposed. This
reflects the emphasis on lifelong learning and pedagogical issues in the forum, in contrast to professional
learning aspects of the Time2Learn project. Table 1 provides an overview of research goals and components in
this section. 

Table 1. Breakdown of Learning Approaches research goals into components

Research Goal Component

Creation, Storage and Delivery of Personalised, • Development of rich, interactive content
Reusable, Shareable Content • Quality assurance

• Just-in-time delivery of content

Learner Modelling, Profiling, and Personalisation • Personalised adaptive learning 
• Pedagogical models, e.g., adaptation to learning styles
• Adaptation to context factors
• Learner profiling and privacy

Mobile Access and Intercommunication to • Mobile learning
Learning Content • Pervasive computing and intelligent environments

Collaboration for Learning • Collaborative, shared learning
• Communication, social learning

Science of Learning • Science of learning
• Developing pedagogical applications
• Motivation

Evaluation and Assessment • Evaluation
• Assessment
• Learner model assessment/learner profile

Learner Empowerment • Metacognition
• Creativity
• Learner communities

Gaming as Learning • Gaming and simulation as learning
• Gaming technologies
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6.1.1 Creation, Storage and Delivery of Personalised, Reusable, Shareable
Content
Content plays a key role in e-Learning. Systems and tools are ineffective without appropriate content. Unlike
standard text books, content for e-Learning can be interactive and multi-media based. The wide usage of
broadband facilitates delivery of new content types and of content tailored to the learner (Berchtold, Dengler,
& Prakash, 2001). 

Authoring methods and quality assurance for both high-end stable learning objects and activities (Grützner,
Weibelzahl, Waterson, 2004) as well as for just-in-time production of content (Hürst, Maass, Müller & Ottmann,
2001; Talbott, Gibson & Skublics, 2002) will facilitate a broader and better range of available material. See
Table 2 for a breakdown of research components into research questions.

Table 2. Breakdown of research goal Creation, Storage and Delivery of Personalised, Reusable, Shareable
Content into components and research questions

Component Research Question

Development of rich, interactive content How can rich and interactive content be developed 
efficiently? 

What content can be developed for broadband delivery?

How can learning modules be composed automatically or 
semi-automatically from existing components?

Quality assurance What quality assurance mechanisms can be applied 
during and after development?

Just-in-time delivery of content How can content be developed rapidly and delivered just-
in-time?

6.1.2 Learner Modelling, Profiling and Personalisation 
In order to suit learners’ needs, preferences, and learning goals, learning will become more and more
personalised and adaptive. Adaptive Educational Systems tailor their behaviour to the individual learner by
assessing and modelling learner needs, goals and preferences (Brusilovsky, 2001). Strategies that have been
used to adapt to these learner characteristics include adaptive link annotation, curriculum sequencing, and link
hiding, as well as hiding or tailoring the content (de Bra, 2002).

Adaptation of content and services should be based on sound pedagogical models (Dagger, Wade & Conlan,
2004). Moreover, systems should be able to adapt to different context factors (Conlan & Wade, 2004), such as
class setting and the learner’s environment. This will facilitate and enhance new learning scenarios such as
mobile learning (Nyiri, 2002). However, authoring for personalisation (Stash, Cristea & De Bra, 2004) still
requires more effort and attention than authoring of one-size-fits-all content.

Personalisation and adaptation requires to collect data about the learner which in turn raises various privacy
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issues (Kobsa, 2002) that need to be solved both from a legal point of view as well as to maintain the learners’
trust and motivation. See Table 3 for a breakdown of research components into research questions.

Table 3. Breakdown of research goal Learner Modelling, Profiling and Personalisation into components and
research questions

Component Research Question

Personalised adaptive learning How can learning environments be personalised to suit the
learner’s needs, preferences, and goals?

How can content and services be adapted to the learner?

Pedagogical models, e.g., adaptation Which pedagogical models can serve as basis for 
to learning styles  adaptation of content and services?

How can differences between learners be modelled and 
represented?

Adaptation to context factors What are relevant factors of context that influence 
learning?

How can these factors be captured?

In what way should content and services be adapted to 
these factors?

How do learning styles affect learning in different 
contexts?

Learner profiling and privacy How can privacy issues in personalisation, learner 
profiling, and adaptation be resolved?

6.1.3 Mobile Access and Intercommunication to Learning Content 
“I wonder why we missed an opportunity to increase the learning potential of mobile
phones. We would not have any problem convincing the students to use them. The 
PDA could go the same way. The potential for it to be a multi-functional device that 
the students can take total ownership of and which has endless ‘communication’ 
applications is surely something we want?”  

(Hinshaw, 2003).

Future environments in which learning takes place, both in-door and out-door, will be equipped with intelligent
technology, integrated in objects and devices. They will see learners armed with ubiquitous technology ‘ready-
at-hand’: available, within one’s reach and utilised (Soloway et al., 2001). Therefore, access to technology will
be provided anywhere where learning activities take place, in contrast to segregated computer laboratories or
confined physical environments such as classrooms or lecture theatres. 

New infrastructures, emerging ubiquitous and personal hand-held technologies can and are being be exploited
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and adapted for learning. Nonetheless, new ways of learning and teaching in these environments with these
technologies need to be explored. See Table 4 for a breakdown of research components into research
questions.

Table 4. Breakdown of research goal Mobile Access and Intercommunication to Learning Content into
components and research questions

Component Research Question

Mobile learning How can technology support mobile learning?

How can learners be enabled to learn anywhere, anytime?

When is mobile learning feasible and effective? 

Pervasive computing and intelligent How can pervasive computing and intelligent 
environments environments support and facilitate learning?

What devices and environments are required to support 
specific learning scenarios?

6.1.4 Collaboration for Learning
Collaborative learning is

“a coordinated activity where two, or more, participants are required to share 
knowledge and jointly construct mutual understanding in order to work together 
on the completion of a task or problem solving activity”

(Roschelle & Teasley, 1995). 

It is dependent upon the interaction of members of a group and can be considered “as a fundamentally social
experience” (Crook, 1994).

Jonassen (1998) states that learning most naturally occurs, not in isolation, but with individuals working
together to solve problems. The use of a computer as an agent, or “intellectual partner”, not only assists but
can enhance the learning process (Salomon, 1993). Learning through collaboration when mediated by
computers is often characterised by intellectually superior performances (Salomon, Perkins, & Globerson,
1991). 

Computer Mediated Communication (CMC) encourages collaborative learning (Warschauer, 1997) and it
provides tools to facilitate human interaction. In particular, new conferencing technologies complement writing
with speech, video and graphics, and make it possible “to offer learners a combination of different modes,
which include audio-graphic conferencing, video, text chat, shared writing tools and web access” (Hampel &
Baber, 2003). 

Despite recent advances in computer supported collaborative learning (CSCL) a considerable part of current
learning activities is isolated and focused on the individual. Enriching learning activities by interactive social
experiences, learning communities, sharing knowledge and collaborating will improve and expand learning
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outcomes. See Table 5 for a breakdown of research components into research questions.

Table 5. Breakdown of research goal Collaboration for Learning into components and research questions

Component Research Question

Collaborative, shared learning How can collaboration be facilitated and improved in 
technology enhanced learning settings?

How can learners be enabled and motivated to share their
knowledge?

How can technology support collaborative learning 
activities?

Can intelligent educational systems enhance collaboration,
knowledge sharing?

Communication, social learning How can the social aspect of learning (e.g., role models, 
communication) be supported in distance learning?

How can interaction between learners be enriched with 
new media (e.g., image, video, audio, text messaging)?

Can intelligent educational systems enhance social 
learning?

How can e-Learning empower learners to become 
numerate and literate communicators?

6.1.5 Science of Learning
“The model of good learning remains the same as it has done for centuries: we 
learn by doing and making, being guided gets us there quicker than guessing our 
way, we need delight, passion and a sense of audience to engage us with some 
sense of progress to stoke our self esteem” 

(Heppell, 1999). 

Technology enhanced learning should be built upon the Science of Learning (the model of good learning) rather
than the practice of education or technological developments. This is a non trivial task given that “in our society
it is very difficult to separate the process of learning from the practice of education” (Sefton-Green, 2004). Only
processes leading to the acquisition of knowledge that can be categorised and certified in terms of academic
disciplines tend to be categorised as learning (Coffield, 2000; Moss, 2001; Sutherland, 2001).

Further research is required to broaden our conceptualisation of learning processes and to recognise the wider
context of learning taking place outside formal educational settings. In this regard, a sound pedagogy for e-
Learning has the potential to yield the development of more effective and efficient applications. In particular,
informal and non-formal learning, intrinsically related to the concept of lifelong learning, currently lack
technological support.
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One of the crucial factors of the learning process is motivation. The motivation to learn is characterised by long-
term, quality involvement in learning and commitment to the process of learning (Ames, 1990; Ames 1992).
Students with high intrinsic motivation often outperform students with low intrinsic motivation (e.g., Martens,
Gulikers & Bastiaens, 2004; Goleman, 1996), e-Learning systems should support and foster learner motivation
in order to achieve optimal learning outcomes. See Table 6 for a breakdown of research components into
research questions.

Table 6. Breakdown of research goal Science of Learning into components and research questions

Component Research Question

Science of learning Are traditional theories applicable and appropriate for 
technology enhanced learning?

What are the determinants of the learning process?

What is a sound pedagogy for e-Learning?

Developing pedagogical applications Which teaching methods are most appropriate in which 
situation for which target groups and which learning 
goals?

How to support informal learning processes?

Can new paradigms be developed from use of ICT?

How to centre e-Learning around the learner rather than 
around content delivery?

What are the pedagogical differences of teaching on-line 
versus in the classroom?

How to support constructivist and constructionist 
approaches? 

Motivation How to support and foster motivation in learning 
environments?

Which e-Learning strategies help to enhance learners’ 
motivation?

How can learners’ motivation be assessed?

What part can music play in education and motivation?
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6.1.6 Evaluation and Assessment
Assessment of the learner, and evaluation of learning processes and techniques are closely related.
Assessment is defined as data-gathering strategies, analyses, and reporting processes in order to provide
information that can be used to determine the degree to which outcomes are being achieved (Gagne, Bridges,
& Wagne, 1998). Evaluation uses assessment information in order to support decisions on maintaining,
changing, or discarding instructional or programmatic practices (Hanson & Price, 1992). Broad large-scale
empirical evaluations of what works and what does not will inform both practice and research. This will involve
evaluation of learning and teaching strategies as well as evaluation of e-Learning techniques and devices.

Reliable and valid assessment of learners requires metrics and procedures (Liu & Yang, 2003). New forms of
assessment include the assessment of collaboration and communication (McLoughlin & Luca, 2001) as well
as the assessment of new media (e.g., ePortfolios). A rich and detailed assessment of the learner will facilitate
improved personalised and adaptive learning. See Table 7 for a breakdown of research components into
research questions.

Table 7. Breakdown of research goal Evaluation and Assessment into components and research questions

Component Research Question

Evaluation Which method and techniques in technology enhanced 
learning work and which do not?

How can the effectiveness and efficiency of methods and 
techniques be evaluated?

How can the quality of techniques (e.g., adaptation 
techniques, gaming technologies) be evaluated?

Is the effectiveness of e-Learning dependent on learner 
characteristics (e.g., learning styles)?

How can action research in schools and communities 
improve state-of-the-practice and theory?

What are effective teaching methods in schools?

Assessment How can the reliability and validity of online assessments 
be improved?

How can amount and quality of collaboration and 
communication among learners be assessed?

How can qualitative assessment be supported?

How can new media be assessed (e.g., in ePortfolios)? 
How can new media be used for assessment?

How can the learner’s knowledge be tracked based on 
performance measures?
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How can learners be assessed without testing?

How can the learner control assessment, e.g., creating 
rubrics for self-assessment?

Learner model assessment/learner profile How can assessment techniques be used to create learner
models and learner profiles?

6.1.7 Learner Empowerment
A vision for lifelong learning must be one that empowers the learner. While most current learning environments
are based on a content delivery approach, the next generation of e-Learning systems will support and foster
metacognition, creativity, and learning communities.

Metacognition refers to one's knowledge concerning one's own cognitive processes or anything related to them,
e.g., the learning-relevant properties of information or data (Flavell, 1976). While metacognition is an important
component of successful learning, the research corpus on the use of computer environments for enhancing
metacognition is incomplete and inconsistent (Clements & Nastasi, 1999). Both individuals as well as learner
communities must be empowered to take control over their learning.

Creative learning, in contrast to receiving content, is a new form of learning that could be supported by
technology enhanced learning. “Above all creativity is constructive action, action that leads to an increase in
the level of organisation in the world” (Turchin, 1993). Creative learning needs to be facilitated and supported.
See Table 8 for a breakdown of research components into research questions.

Table 8. Breakdown of research goal Learner Empowerment into components and research questions

Component Research Question

Metacognition How can metacognition be facilitated and supported in e-
Learning settings?

How do learners learn how to learn?

In which ways can e-Learning support learners to become 
independent investigatory problem solvers?

How can creativity and metacognition be assessed?

Creativity How can creativity be facilitated and supported in e-
Learning settings?

Learner communities How can communities be empowered to take control of 
their own experiences and learning?
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6.1.8 Gaming as Learning
“Games are … the most ancient and time honoured vehicle for education. They are 
the original educational technology, the natural one….We don’t see mother lions 
lecturing cubs at the chalkboard; we don’t see senior lions writing their memoirs for 
posterity. In light of this, the question, Can games have educational value? becomes 
absurd.... Game-playing is a vital educational function for any creature capable of learning”

(Crawford, 1984)

In 2003, the world market for games and edutainment was worth $18.2 billion (Screendigest, 2004). The
percentage of children playing computer games on a weekly bases in the UK is 70% and those playing games
on their mobile phone in the same timeframe is 68% (Facer, 2001). Parents and teachers are increasingly
convinced of the benefits of playing games. Games might be used for the development of strategic thinking,
planning, communication, application of numbers, negotiating skills, group decision making, and data handling
among others (McFarlane et al., 2002). However, gaming has not yet been accepted into mainstream
education as a viable teaching and learning tool.

Games have a huge potential in terms of entertainment and motivation. Exploiting gaming and simulation
scenarios for learning and teaching purposes can yield different and more appealing forms of learning by
making learning fun and by learning through doing. However, this would require a sound theory on which
learning goals can be achieved in which way by games.

Rethinking the commonly accepted categorisation of games based on the genre: action games, adventure
games, fighting games, puzzle games, role-playing games, simulations, sports games, strategy games (Herz,
1997) and proposing a categorisation based on learning principles is a starting point. See Table 9 for a
breakdown of research components into research questions.

Table 9. Breakdown of research goal Gaming as Learning into components and research questions

Component Research Question

Gaming and simulation as learning Which learning goals can be achieved by games in which 
way?

How does gaming influence the learning process (e.g., 
learner motivation, achievement)?

How can learning games be developed?

How can gaming facilitate collaboration and interaction?

Gaming technologies How can existing gaming technologies be exploited to 
enhance learning and teaching?

How can gaming technologies be adapted to enhance 
learning and teaching?
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6.2 Enabling Technologies
This section of the research roadmap focuses on e-Learning specific tools and components that are used for
application development. The Research Agenda Forum identified research goals and components for authoring
tools, delivery tools, knowledge management tools, and assessment tools. See Table 10 for an overview of
research goals and components.  

Table 10. Breakdown of Enabling Technologies research goals into components

Research Goal Component

Authoring tools, content creation Empowerment of teacher/author 

Community tools 

Authoring for different devices

Distance interactive learning – delivery tools Interactive content delivery tools

Adaptive learning technologies 

Knowledge management tools Knowledge management for learning

e-Learning in knowledge intensive areas

Assessment tools Competency management 

Cognitive task analysis

Learner profile and authentication

Biometric verification of learners

6.2.1 Authoring Tools, Content Creation
In order to create rich and interactive high quality content, teachers, tutors and authors need to be supported
with appropriate tools. Issues such as cost-effectiveness, interoperability, and re-usability (Murray, Blessing &
Ainsworth, 2004) need to be explored in order to enable professional and non-professional authors to create
high quality content with low effort in time.

This includes both creation of new content as well as customisation of existing components. There are already
many authoring tools in existence. However, specific groups and communities should be empowered by tools
tailored to their needs. So-called “authoring communities” (Spohrer, Sumner & Buckingham Shum, 1998)
collaborate in creating content in a common effort. Some recent developments such as wikis and weblogs have
demonstrated the power of such an approach. See Table 11 for a breakdown of research components into
research questions.
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Table 11. Breakdown of research goal Authoring Tools, Content Creation into components and research
questions

Component Research Question

Empowerment of teacher/author How can authors and teachers be supported in developing
content rapidly and efficiently?

How can authoring processes be supported?

Community tools How can communities be enabled to develop content?

How can authoring tools be tailored to specific needs of 
communities?

Authoring for different devices How can authoring tools support the development of 
content that is delivered on different devices?

6.2.2 Distance Interactive Learning – Delivery Tools
Distance learning can be defined as courses that are taught to students who are separated by time and/or
space from the instructor. As a result, it requires special techniques of course and instructional design,
methods of communication by electronic or other technology, as well as organisational and administrative
arrangements (Moore & Kearsley, 1995). Instead of just delivering content straight from a database, next
generation e-Learning systems will involve the learner in interactive, personalised activities. This requires
appropriate technologies to represent learner and context characteristics, in particular in open or distributed
learning environments (Dolog, Henze, Nejdl, & Sintek, 2004). Appropriate tools need to be developed and
tested. See Table 12 for a breakdown of research components into research questions.

Table 12. Breakdown of research goal Distance Interactive Learning – Delivery Tools into components and
research questions

Research Goal Component

Interactive content delivery tools What techniques can help to involve the learner in 
interactive tasks?

Adaptive learning technologies How can the learner’s knowledge, preferences and 
learning goals be modelled and represented?

How can these models be created and applied at large?

How can the learner’s privacy be protected and managed?

How can natural language be incorporated into intelligent 
tutoring systems?
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6.2.3 Knowledge Management Tools
“Knowledge management (KM) bridges the gap between static facts and fluid problem-
solving by helping knowledge workers to understand, assess, and exchange the 
information they gather. If that definition sounds loose, it should” 

(Solomon, 1997).

Knowledge Management (KM) is a term with many meanings. It includes deliberate efforts to maximize an
organisation’s performance through creating, sharing and leveraging knowledge and experience from internal
and external sources. While initially KM was supposed to support knowledge workers, it can also be seen as
supporting learning in general. In particular, powerful tools have been developed for learning and knowledge
sharing in organisations that may also be used in the context of education and training (Sallis & Jones, 2002;
Na Ubon & Kimble, 2002).

The interdependencies and possible synergies of KM technology and e-Learning are not yet fully explored. In
subject areas with frequently changing and growing knowledge (e.g., ICT or biotechnology), technologies will
support just-in-time learning and keep learner’s knowledge, competencies, and skills up-to-date (Aurum,
Jeffery, Wohlin & Handzic, 2003). See Table 13 for a breakdown of research components into research
questions.

Table 13. Breakdown of research goal Knowledge Management Tools into components and research questions

Component Research Question

Knowledge management for learning How can existing KM technologies be exploited for 
learning?

How can KM tools be enhanced to cater for learning?

e-Learning in knowledge intensive areas How can KM accommodate the specific learning needs in 
knowledge intensive subject areas (e.g., ICT or 
biotechnology)?

6.2.4 Assessment Tools
Assessing learners and being able to predict future learning requirements and learning outcomes (Gagne,
Bridges, & Wagne, 1998) is vital for a vision of lifelong learning. For example, employees want to know which
learning modules help them to acquire a skill that is required to carry out a task. Human resource management
needs to plan education and training, and to control acquired competencies and skills (Beck, 2003). These
tasks require an accurate and precise assessment of the learner’s current competencies as well as a valid
prediction of competencies and skills required in future. The resulting skills gap can then be mapped onto
learning materials and learning activities (De Haan, Waterson, Trapp & Pfahl, 2003). Analysis techniques such
a Cognitive Task Analysis help to identify the required components.

In some learning scenarios a valid learner profile or even a learner authentication is vital. Learning
environments that store private data, or online test systems need to verify the learner’s identity, e.g., by
biometric authentication (Monrose & Rubin, 2000). See Table 14 for a breakdown of research components into
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research questions.

Table 14. Breakdown of research goal Assessment Tools into components and research questions

Component Research Question

Competency management How can learner’s current and required competencies be 
assessed and represented?

How can identified skill gaps be mapped onto learning 
materials and learning activities?

How can skill profiles of roles and target groups be 
analysed and represented?

Cognitive task analysis What cognitive activities are involved in tasks, and how can
this analysis be exploited for learning?

Learner profile and authentication What technologies are required to authenticate the learner 
and create a learner profile?

Biometric verification of learners How can biometric technologies be used for authentication
of remote learners?

6.3 Enabling Infrastructure
This section of the research roadmap focuses on the technology infrastructure used to build, interconnect and
manage technology-based services. The Research Agenda Forum identified e-Learning standards and
Semantic Web technologies as the most important research goals. See Table 15 for an overview of research
goals and components.

Table 15. Breakdown of Enabling Infrastructure research goals into components

Research Goal Component

e-Learning Standards Standardised interoperable learning objects

Open architectures 

Standards for personalisation and adaptivity

Architecture of Adaptive Hypermedia Systems

Semantic Web Technologies Semantic web for learning

Ontologies
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6.3.1 e-Learning Standards
In the world of learning, common standards for things such as content metadata, 
content packaging, content sequencing, question and test interoperability, learner 
profiles, and run-time interaction are requisite for the success of the knowledge 
economy and the future of learning.

(Elliott Masie 2003)

Interest in “learning technology standards” has boomed over the past few years. Most organisations involved,
such as IMS, AICC, and ADL, have been active for less than ten years. According to Duval (2004), in academic
and corporate research and development, the themes of interoperability, learning objects, and metadata have
surfaced as important topics. However, there remains plenty of confusion, misunderstanding, and
misinterpretation about the role and origin of e-Learning standards.

At the centre of e-Learning standards is the concept of the Learning Object (LO). According to the Learning
Object Metadata (LOM) standard, LOs are defined as any entity, digital or non-digital, which can be used, re-
used or referenced during technology supported learning. Examples of Learning Objects include multimedia
content, instructional content, learning objectives, instructional software and software tools, and persons,
organisations, or events referenced during technology supported learning.

Recent studies of European Online Education providers and their experiences with Learning Management
Systems (Paulsen, 2002; Paulsen, 2003) found that while there is some awareness of the importance of e-
Learning standards in Europe, many institutions feel that they are not important for the delivery of their content.
There is a clear need to get European Institutions to adopt and participate in the development of open
standards for e-Learning.

In the eLearning Industry Group (eLIG) report “Developing eLearning Communities in the EU” (2003), eLIG
recognises the need for and importance of open e-Learning standards in order to make e-Learning a key
component of the eEurope 2010 strategy. In particular, eLIG identifies the key challenge of how to stop the
proliferation of divergent e-Learning system standards in the EU education marketplace, and go forward with
a common cohesive framework for the development of instructional contents and learning objects, their
interoperability and reusability. Among eLIG’s list of areas to be addressed is research into taking a ‘learner-
centric’ approach to developing e-Learning objects and tools, together with professional pedagogical input to
the use and implementation of this rich medium.

A common architecture or reference model for adaptive hypermedia systems (De Bra, Aroyo, & Chepegin,
2004) will improve development and interoperability of these systems. See Table 16 for a breakdown of
research components into research questions.
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Table 16. Breakdown of research goal e-Learning Standards into components and research questions

Component Research Question

Standardised interoperable learning objects How to define a common taxonomy for learning objects?

How can existing standards be improved?

How can the reuse of learning objects be improved, e.g., 
by intelligent educational systems?

How can the authoring of metadata be simplified or done 
automatically?

Open architectures What architectures are appropriate for learning 
management systems and learning environments to 
support software engineering processes and criteria (e.g., 
reusability, maintainability)?

What development frameworks are appropriate?

Standards for personalisation and adaptivity Can standards be developed for personalisation and 
adaptivity?

Architecture of Adaptive Hypermedia Systems How to create a common adaptive hypermedia 
architecture?

How can an adaptive hypermedia architecture support 
system development?

6.3.2 Semantic Web Technologies
"The Semantic Web is an extension of the current web in which information is 
given well-defined meaning, better enabling computers and people to work in 
cooperation" 

(Berners-Lee, Hendler & Lassila, 2001).

The World Wide Web provides an ever growing source of information. However, semantic linkages between the
information stored are not yet exploited fully. The vision of the semantic web offers the means to improve search
for and management of learning objects and services considerably. Existing semantic web standards such as
RDF (Klyne & Carroll, 2003) and OWL (Dean & Schreiber, 2003) enable new approaches to the design of
systems and tools.

e-Learning systems can benefit from semantic web technologies in various ways (Sampson, Lytras, Wagner, &
Diaz, 2004; Cristea, 2004). In particular, research should capitalise on semantic conceptualisation and
ontologies, common standardised communication syntax, and large-scale service-based integration of
educational content and functionality provision and usage (Aroyo & Dicheva, 2004). See Table 17 for a
breakdown of research components into research questions.
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Table 17. Breakdown of research goal Semantic Web Technologies into components and research questions

Component Research Question

Semantic web for learning How can semantic web technologies be exploited for 
learning?

How can learning objects and services be composed and 
managed based on semantic web technologies?

How can a large-scale integration of systems and content 
providers be achieved?

Ontologies Which ontologies are appropriate to provide semantic web 
for learning objects?
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The Forum addressed two aspects in developing the roadmap: the key research priorities, and the structures
and mechanism necessary to support sustainable world class research. The previous section highlighted the
critical research questions and components raised during the course of the Forum. This section highlights the
considerable structural and organisational issues when addressing these research questions. These issues
include:

The need for a significant investment programme that would accelerate research and development

• The need for strong partnership between industry and academia

• The development of skills in e-Learning through research and taught programmes

• The need for a research management structure that would co-ordinate research activity

• Recognising the different types of research projects using project exemplars

In order for an action plan to succeed, the research roadmap needs to recognise:

• Ireland’s limited resources in current e-Learning research

• The limited funds available for a broad-based program

• The likely competition from other research centres

• The need for visibility and early success

It is tempting to believe that Ireland cannot achieve the ambitious goals articulated in the roadmap. But in the
light of Ireland’s success in high technology industries, the members of the international panel and the Irish
participants felt that the goals were certainly achievable. To achieve significant results, the roadmap must be
implemented through a focused and committed program, that is supported by the appropriate structures and
mechanisms.

7.1 Investment
The Irish government spends approximately 6.5 billion on education. In contrast, only a small fraction of that
amount is invested in research and development that tries to understand how to use technology to improve
learning. Market realities force firms that produce learning products to concentrate on near-term product
development and to bypass the opportunity to undertake basic research and development or to explore bold
new approaches that will identify Ireland as a world leader. A long term view would support research and
provide funding on a scale where real innovative solutions can be developed and tested. This funding could be
used to support: 

• Joint funding of academic, industry and government collaboration 
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• Academic Chairs in e-Learning (such as an SFI Fellow Award)

• Principal investigators awards

• Taught undergraduate and post-graduate courses

• Post-graduate research programs and funding of research assistants

• Post-doctoral positions for outstanding young researchers

• Mentoring and guidance using visiting professors (such as the SFI Walton visitor awards)

• A research centre of excellence (such as the existing SFI Centres for Science, Engineering and 
Technology)

• At least 3 seeding projects

• Venture funding for small, innovative industry and academic collaboration

The e-Learning research portfolio ranges widely from basic to applied research. Basic research develops
models and theories that explain and describe how people learn using technology. Applied research develops
highly interoperable and extensible software tools and frameworks that decrease the cost of entry for
educational materials and systems. For e-Learning research to thrive, it is necessary to support and build a
portfolio of research that supports the short-term needs of industry and provides the innovation for the next
generation of advanced learning systems. It is also important that e-Learning research should recognise and
collaborate with generic ICT research and development. This includes areas such as ubiquitous computing,
security of the Internet, web services, intelligent web searches, and natural language technology.

A large scale investment in e-Learning also needs to articulate the reasons why government and industry
should make major investments. The return on investment for the various stakeholders has different aspects.
For government: 

• A significant e-Learning industry could provide significant revenue in international sales and 
license fees for products

• It could be a major source of employment in a technology industry – an area in which 
government wishes to take a strong position

• It will raise awareness of e-Learning in Ireland and encourage local use, and thus contribute to 
lifelong learning for the nation

• It will create second order effects of demand for better communications infrastructure and 
investment in ITC
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For industry:

• Support for a new and significant industry with large potential revenue

• New sense of collaboration with the research community

• A sense of urgency to take a competitive position in this growth industry

• With government support, early access to markets for developed products

• A focus for future software and hardware development

And for learners whose investment comes through taxation:

• An opportunity to participate in life long learning, and to be early adopters of new technology and 
techniques

• The general education level will improve, which is critical for the knowledge society

• The program could improve governance, health, and access to information

All combine to make the case that a major investment in e-Learning can bring significant returns.

7.2 Partnership through Research and Industry Collaboration
The scale and scope of the research effort proposed in the research roadmap requires a strong partnership
combining the talents and resources of government, industry, academia and international collaborators.
Partnerships are required at different levels: academic collaboration among Irish researchers,
academic/industry collaborations, and international collaborations with researchers worldwide. Strategic
international collaborations need to be made with countries who have similar goals to Ireland and who can be
considered to be developing best practices in e-Learning.

Critical to this partnership is the fostering of communications between industry, academia and learners. At the
Research Agenda Forum both industry and academia recognised a need to improve communication and
collaboration if Ireland is to be an effective e-Learning centre. For a working partnership between industry and
academia, mutual trust and an exchange of information is necessary. For the research community, this means
the dissemination of the latest research discoveries to industry, and for industry the means to articulate their
needs to academia.

In order for this initiative to be effective and successful, commitment and collaboration between the research
community and industry is critical. The roadmap proposes that specific research projects should provide a
focus to the research and a limit to the research undertaken as part of this program. Such a focus is not
uncommon, for example, the focus provided by Advanced Research Projects Agency (ARPA) ensured that
some of the best research performed in USA was centred on networking, which led to the Internet. Similarly,
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the projects cited in this document (the Knowledge Economy Passport and 'baby book') will lead to a focus for
research. It will also provide one of the measures by which applications for research funding could be evaluated
and output measured. It is therefore proposed that each of the proposed projects (and others that may be
adopted) would have:

• An industry partner who will have a commercial interest in the results. They will also provide 
some funding and comment on the commercial realities of the work. They will help to specify the 
research required, and provide a time-line to determine the relevance of the work to any 
commercial outcome.

• The research partners will seek grants to pursue their research work in any of the accepted 
projects and identify clearly how the work contributes to the overall project.

• The ‘field partners’ will provide the ‘test bed’ for the work. Most of the work will be field tested in 
various environments, depending on the development vehicle. These will normally be early 
adopters who might benefit from the resulting product. 

7.3 Skills Development
A key challenge for the e-Learning industry is recruiting staff with the appropriate skills. Recent research in the
UK (2004) has highlighted that recruitment is one of the key challenges facing UK e-Learning companies. The
development of the e-Learning industry is dependent on the availability of skilled graduates and in order to
support the Irish e-Learning Industry and research community, it is necessary to support education at a
minimum of three levels: undergraduate, graduate and PhD level.

Undergraduate programmes will prepare literate workers to join the Irish e-Learning industry. Both full-time as
well as part-time programmes should be considered to cover a broad target group. Investment is also required
to support the development of taught programmes in advanced learning technologies at postgraduate level.
Graduates from these programs will possess the ideas, knowledge and skills to implement the next generation
of learning environments. Undergraduate and graduate programmes deliver well prepared practitioners,
empowering companies to face the challenges of the knowledge economy. The M. Sc. in Learning Technologies
offered by National College of Ireland  and the M. Sc. for Information Technology in Education offered by Trinity
College Dublin are examples of such programmes. Finally, research only driven programmes at M. Sc. and Ph.
D. level will prepare a research cadre that caters for sustainable e-Learning research in Ireland. 

The importance of educational programmes is illustrated by foresight shown by FÁS, who back in the 1980’s,
provided the first course in Ireland on instructional design. The participants on that course included: Bill
Beamish (former Executive Vice President, CBT Systems/SmartForce), Ciaran O’Connell (CEO of e-Learning
Union), Margaret Hassett (Managing Director of City Learning), Patricia Burke (co-founder of RiverDeep) and
Dermot Rogers (CEO Channel Content). It is evident that strategic foresight on the behalf of FÁS equipped a
generation of graduates with the skills for entry into the e-Learning industry.
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7.4 Research Management
To execute the research plan, a management structure is essential to build research teams, focus the research
effort, and guide research opportunities of value by identifying where intellectual effort is most likely to bear
fruit. Such a structure will provide ongoing evaluation of the programs in order to strengthen successes and to
fore-shorten expenditure in projects that do not deliver as expected. With proper input from all stakeholders:
research, industry, and government -  a proper management structure can: 

• facilitate close collaboration between business, academia and government

• provide mechanisms for combining government and corporate research funds

• ensure technology transfer takes place between academia and industry

• use the e-Learning market as a vehicle for identifying and focusing research needs

• support and promote international collaboration where appropriate

• collaborate with government in making e-Learning policy recommendations

• ensure critical research challenges are addressed 

• maintain proper balance across research priorities 

• help create interdisciplinary research teams

• fund and manage projects that involve significant numbers of people from different institutions 
and companies

• ensure program components are properly integrated and linked

• assess and track progress towards goals 

• ensure dissemination of results and provide continuous feedback

The scope of the research effort and collaboration required to implement the research plan indicates that a
virtual centre, as well as an institutional centre, needs to be created. The institutional centre will accommodate
administrative staff as well as a core research team. It will provide a national web site to ensure collaboration
and the distribution of software tools and methodologies. It will also organise international meetings and host
visiting professors and other collaborators. The virtual centre will include several higher level institutions and
industry representatives, plus Irish indigenous and multinational corporations. It will have a director who will
co-ordinate all activity and provide the leadership and expertise necessary to implement the research strategy.
It will also have a team of international researchers who can provide expertise in the different aspects of e-
Learning. To provide leadership, it will be necessary to create and fund chairs in e-Learning. The people filling
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these roles will be international experts, have outstanding research records, have experience in managing large
multidisciplinary research teams, and extensive experience of academic/industry research collaboration.

7.5 Research Vehicles
In order to provide a focus and a limit to the research undertaken as part of this program, the roadmap
proposes the concept of research vehicles. Vehicles, as articulated in this roadmap, are integrated projects that
articulate a set of research goals into an overall theme. Such a focus is not uncommon in other areas of
research. For example, a medical research centre may focus its work on a cure for breast cancer or the control
of infectious disease.

Three types of research vehicles have been defined in the course of the research agenda workshop:

• Type 1: Empowerment for the knowledge economy 

• Type 2: Enriching the learning process

• Type 3: Blue Sky

These vehicles are characterised in more detail below. Common to all three research vehicles is the emphasis
on developing software tools and systems, hence vehicles are defined on a concrete application level. Potential
projects that are designed along the lines of these vehicles should share the following common features:

• Design of environments and tools should be participative and learner orientated. Successful 
learning environments aim at today’s as well as the future needs of learners

• e-Learning products should be easy to use and enhance the learning experience. Successful 
learning environments must implement learning and teaching strategies, and at the same time 
incorporate high usability

• Projects should have a global dimension and include international partners. Successful learning 
environments take into account the differences and commonalities of cultures and attitudes 
across the world. They recognise the potential and benefits of global learning

• Products should have a social good and have benefits for developing countries, migrant 
populations and disenfranchised communities

• All projects should be evaluated thoroughly in practical ways with real students and interested 
educators

Regardless of the research vehicle, the research will result in a set of tools that allow the creation of interactive
learning environments so that any student can learn any subject limited only by the student’s interest.
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7.5.1 Type 1: Empowerment for the Knowledge Economy 
The future economic growth in the developed world will be based on the knowledge economy. The challenge
is to provide technology that will help learners become effective and confident in the rapidly changing
conditions for knowledge, employment, leisure, and learning. Research vehicles of this type will have the
following attributes:

• Development of skills for the knowledge economy

• Innovative reuse of existing technology and content

• Structured learning environments based on defined learning activities

• Known learning outcomes which define what the learner will be able to do as a result of the
learning activity

An example of this research vehicle is the “Knowledge Economy Skills” (KES) passport. KES is an initiative of
the International Centre for Education and Learning (ICELT) - see Appendix G for further details. This will be a
mechanism through which employees can acquire and develop skills required in the work environment to keep
ahead of the competition. Just as the European Computer Driving Licence (ECDL) prepared workers for the
Information Economy at the close of the 20th Century, so KES will support the move to the Knowledge Society.
In fast-paced businesses, it will deliver advanced personalised learning using engaging media-rich content to
ensure that employees have the right knowledge at the right time. KES will help employees acquire and apply
Knowledge-Economy skills to improve business performance. It is intended that KES will bring immediate value
using a project-based approach. 

7.5.2 Type 2: Enriching the Learning Process
The depth of learning is related to the depth of engagement with the content, the learning environment, and
the community of learners. The challenge is to provide technology that enriches and deepens the learning
process with open ended, experiential learning environments. Research vehicles of this type will have the
following attributes: 

• A target audience of individual, family, and community

• Creative and innovative interaction styles 

• Unstructured, creative, just-in-time learning 

• No predefined learning outcomes, the learner will be responsible for their own learning and 
define their own personal learning goal,

An example of this research vehicle is the ‘baby book’, a book on pregnancy and the first year of life (full details
in Appendix H). The ‘baby book’ is a compendium of all knowledge about pregnancy and early childhood, and

Page 46

Research Structures and Mechanisms



Page 47

could be available on-line at all times, both as a tutorial and a reference source. An online ‘baby book’ could
be a personalised multimedia experience with full motion video and sound, and provide guided tutorials
through an encouraging process of computer managed learning. It could also allow women to share
experiences online, for example, illustrated tutorials for proper breast feeding using interactive multimedia and
utilise advanced language technology to allow queries to be made in natural language.

7.5.3 Type 3: Blue Sky 
Research vehicles of this type have long term, pioneering research goals not directly linked to industry. They
focus on the study, invention, and creative use of technologies to enhance the ways that people learn and
teach. They explore new scientific frontiers and are at the forefront of new technologies that will, sooner rather
than later, be part of daily technology enhanced learning. An example of this is the use of nano-technologies
to enable really small “smart” objects. Content could be embedded in real objects and learners could pass a
scanner over an object to find out how it works.
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The Forum recognised that the time is opportune for Ireland to strategically prioritise e-Learning for the future
development of its economy and society. It is the belief that the roadmap with a focus and committed program
could enable Ireland to become a world class center of excellence in e-Learning research that would sustain
the vibrant e-Learning industry. In summary, the main recommendations from the Forum are:

1. Ireland should target funding for the development of a world-class industry in e-Learning. Support 
for the proposals listed are be of the order of €20 million over 5 years.

Ireland’s future economic growth will be in the rapidly emerging knowledge industries. e-Learning is a major
niche within the Irish software sector with over 25 e-Learning companies, some of which are world leaders in
their field. This Forum produced a roadmap for innovation and development that would enable Ireland to be a
world leader in e-Learning. This potential cannot be realised without significant, sustained basic and applied
research in learning science and technology. It requires substantial funding levels that will establish and
support a community of researchers, industry participants, educators, and educational institutions. It needs
large scale sustained effort that will build an industry based on solid research. 

2. The funding should be administered in such a way as to ensure collaboration between academics, 
industry, and government.

The workshop proposed that a “new research partnership which included the resources and talents of Irish
academics, industry, the international community and government” was necessary to position Ireland in this
critical industry. The goal is to ensure a partnership between universities, companies, the educational
community, and government agencies in order to execute the research strategy. Critical to this partnership, is
the challenge in identifying the overlap of key research topics between great science and industry needs.

3. The research funding provided should support the development of the skills necessary to allow for 
the rapid growth of e-Learning excellence.

Funding needs to be provided on a scale where real innovations can be developed and tested. Different modes
of research should be supported and include: 

• Joint funding of academic, industry and government collaboration 

• Taught undergraduate and postgraduate courses

• Postgraduate research programs and funding of research assistants

• Post-doctoral positions for outstanding young researchers

• Principal investigators awards

• Mentoring and guidance using visiting professors (such as the SFI Walton visitor awards) 

• A research Centre of Excellence (such as the existing SFI Centres for Science, Engineering and 
Technology)
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4. A research management structure should be put in place to execute this proposal. 

Investment and management structures are needed to support durable partnerships and to integrate academic
research with industry. To execute the research plan, a research management structure is essential to build
research teams, focus the research effort and guide research opportunities of value by identifying where
intellectual effort is most likely to bear fruit. Proper management requires effective input from all stakeholders
– research, industry, and government.

5. The nature and breadth of the program requires funding for both an institutional research centre 
and a ‘virtual’ centre.

The institutional centre will accommodate administrative staff as well as a core research team. It will have a
team of leading international researchers who could provide expertise in the different aspects of e-Learning.
The centre will organise international meetings, and host visiting Professors and other collaborators. The virtual
centre will include several higher level institutions and industry representatives, plus Irish indigenous and
multinational corporations. It will have a director who would co-ordinate all activity and provide the leadership
and expertise necessary to implement the research strategy. 

6. At least one chair of e-Learning needs to be created and funded in order to provide leadership in 
the research strategy.

Ireland has no Chair in e-Learning. It has some pockets of competence in different universities, but no
individual to provide the necessary leadership. The person filling this role will be an international expert in the
area of learning and technology, have an outstanding research record, and have experience in managing large
multidisciplinary research teams and extensive experience of academic/industry research collaboration.

7. Research should support the agreed research vehicles and integrated projects. Funding for 
research should demonstrate relevance to those vehicles.

In order to provide a focus to the research, agreed ‘research vehicles’ will articulate a set of research goals in
an overall theme and provide a concrete application area. Each ‘research vehicle’ will be supported by:

• An industry partner who will have a commercial interest in the results. They will also provide 
some funding and comment on the commercial realities of the work 

• The research partners will seek grants to pursue their work 

• The ‘field partners’ will provide the ‘test bed’ for the work. Most of the work will be field tested in 
various environments, depending on the development vehicle. 

8. As part of its future growth strategy, the Irish government should promote e-Learning to enhance 
skills of the workforce. 

There is an urgent need to improve and consolidate professional learning efforts, and therefore enhance the
availability, effectiveness, and flexibility of current training systems. Technology now affords the possibility of
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making lifelong learning a reality.

9. e-Learning research in Ireland should focus on the areas that were identified by the Forum as 
important.

During the course of the Forum, many research priorities were raised. Some of the research issues that were
repeatedly highlighted in the development of technology enhanced learning include:

• Science of Learning: Understanding the science of learning and the evolving role of teaching

• Motivation: Strategies and environments for recognising and stimulating motivation

• Assessment: Methods and models for assessing e-Learning in both quantitative and qualitative 
ways

• Personalisation and Adaptivity: Technology to model the learner and provide personalised, 
adaptive learning experiences

• Architectures: The development of open extensible architectures that support scalable solutions

• Authoring Tools: Authoring tools for the rapid development of high quality, interactive content
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The ultimate goal of this roadmap is to provide a framework for world class research in e-Learning that will
empower learners for the knowledge society, and provide the basis for a strong Irish e-Learning industry.

The roadmap outlines actions that are required in order to realise this goal. A focus on specific research goals
and the establishment of supporting structures are proposed: 

• Research goals: The Research Agenda Forum recommended a set of research goals with 
associated research questions. Topics that were raised include: the Science of Learning, motivation,
assessment, personalised and adaptive learning, open architectures, and authoring tools. The two
research vehicles “Empowerment for the Knowledge Economy” and “Enriching the learning 
process” are proposed to provide a focus for all research activity. 

• Supporting structures: The Research Agenda Forum recommended that a “new research 
partnership that includes the resources and talents of Irish academics, industry, the international 
community, and government” is necessary to position Ireland in this critical industry. This will 
require substantial funding, establishment of a centre of excellence, an e-Learning chair, a research
management structure, as well as the development of skills necessary for a growth of e-Learning 
excellence. 

The growing e-Learning industry now offers the opportunity to enhance the Irish software industry. The research
roadmap will provide the research and development capability that will provide this industry with world class
products. It will ensure that the development of thousands of new knowledge workers who will support the
development of the Irish economy. 

This roadmap recommends that significant funding in research should be made to support the development
of a world-class industry in e-Learning. It recommends that funding should be administered in a manner that
ensures collaboration between academics, industry and government. It recommends that a management
structure should be put in place to execute this proposal. It recommends that the nature and breadth of the
program requires funding for both an institutional research centre and a ‘virtual centre’ that co-ordinates
multiple partners. Finally, it recommends that these centres integrate research activity through common
research vehicles or projects such as the ‘Knowledge Economy Skills Passport’ and the ‘baby book’.

On following the recommendations outlined in this roadmap, the Research Agenda Forum believes that within
a decade, Ireland can become an international research centre of excellence in e-Learning and will provide the
next generation of innovative e-Learning applications.
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Stephen Heppell, Director ULTRALAB, Anglia Polytechnic University. 
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Having recently enjoyed a restful year after leaving Orange in January 2004, he is now working with his brother
and others at The Sea (www.the-sea.com) researching, designing and making sustainable products and
services. 
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adviser in the Isle of Man he and his team have notched up a number of innovatory
successes in educational ICT. An early policy to win teachers’ support for the use of ICT in
teaching and learning began with a scheme to encourage teachers to become computer

owners by offering interest free government loans coupled with support and training initiatives. John’s
determination saw the Isle of Man become the first British education authority to provide all its teachers with
laptops in 2000. Extensive support for teachers and their laptops coupled with total wireless access to
broadband services in all its schools and the provision of a comprehensive communications system has helped
project many of the Island’s schools into the forefront of e-Learning. John’s team have received many accolades
for their work including awards from BECTa, eWell-Being and the New Statesman.

Branton Shearer, President of Multiple Intelligences Research and Consulting, Inc., Kent State University.

Branton Shearer is a developmental psychologist who received his master's degree at
Harvard University and his Ph.D. in Neuropsychological Rehabilitation at the Union Institute.
He received a U.S. Department of Education Innovation Grant to study the use of the multiple
intelligences to enhance cognitive functioning following brain trauma. He is an instructor at
Kent State University where he assists practicing teachers to learn how to use their multiple
intelligences to achieve personal and professional goals.  He has been described as a

"compulsive learner" and has been developing, refining and implementing the MIDAS (Multiple Intelligence
Development Assessment Scales) for over 15 years. Dr. Shearer is also the president of Multiple Intelligences
Research and Consulting, Inc. which has received numerous grants from private foundations and schools to
work with teachers in devising creative strategies for implementing the MIDAS in classrooms. He has written 7
books to guide teachers, students, parents, school administrators and psychologists in implementing MI theory
in their daily lives. He is also the founder and chair of the Multiple Intelligences Special Interest Group (MI-SIG)
for the American Educational Research Association.

Marcus Specht, Fraunhofer Institute for Applied Information Technology (FIT) 

Marcus Specht is currently coordinating a work package on "Personalised Adaptive Learning
Tools in ProLearn".  He is also the coordinator of the RAFT project on mobile learning and
field trip support. The RAFT project is an international consortium of partners from the UK,
Slovakia, Canada, and Germany aiming at the support of field trips with electronic tools and
mobile computing devices. He is also the coordinator the Fraunhofer FIT part of the WINDS
project. WINDS is a large consortium of 28 European partners build a European virtual school

of design and architecture. The consortium maintains and presents the eArch Portal. The team at FIT-ICON is
developing a specialised Learning Management System (LMS) for supporting index based navigation of
reusable learning objects. Marcus is also the coordinator for the Fraunhofer FIT part of the LISTEN project.
LISTEN aims at creating a individualised audio augmented environment in which users experience a 3D audio
soundscape. He is also the cofounder of the bureau42 GmbH a partner of Fraunhofer FIT delivering services
and products in the field of competence management, e-learning, and information brokering. “bureau42
GmbH” received a reward of the German Ministry for best startup concept in the "Gründerwettbewerb
Multimedia".
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Wolfgang Nejdl,  Professor of Computer Science, University of Hanover.

Wolfgang Nejdl was born 1960 in Vienna, Austria, has been full professor of computer
science at the University of Hanover, Germany, since 1995. He studied computer science at
the University of Technology in Vienna, and received a M.Sc. degree in 1984, and a Ph.D.
degree in 1988. From 1992 to 1995 he worked as associate professor of computer science
at the RWTH Aachen.  In 1988, he has been visiting researcher at Stanford University, in
1992 to Xerox PARC, 2001 and (for a half year sabbatical) 2002 again at Stanford University.

During the summer quarter of 2003, Prof. Nejdl worked at PARC and the University of Illinois at Urbana-
Champaign. He is member of ACM, IEEE, AAAI and GI. Prof. Nejdl has published more than 150 articles in
journals, conferences and workshops in the areas of artificial intelligence, databases, WWW and Semantic Web,
and is and has been program committee and editorial board member of numerous international conferences
and journals. The Institute for Information Systems / Knowledge Based Systems headed by Prof. Nejdl currently
does research in the areas of artificial intelligence, adaptive hypermedia systems, as well as metadata based
learning repositories and peer-to-peer systems. Prof. Nejdl is also director and founding member of the L3S,
with a research staff of about 50 Ph.D. students and postdocs active in the areas of educational technology
and collaborative learning, digital media and semantic web, innovations in learning as well as e-Learning
curricula and content. The L3S coordinates the PROLEARN Network of Excellence and participates in two
further EU/IST FP6 Networks of Excellence, KnowledgeWeb and REWERSE, focusing on advanced internet
technologies including semantic web services, semantic web reasoning, security and trust negotiation.

Francis McKeagney, Chief Executive Officer,  InnerWorkings.

Fran McKeagney worked at CBT Systems/SmartForce (now SkillSoft) for 13 years, where he
was Executive Vice President of Research & Development. In this role, Fran had
responsibility for up to 650 people across six Development Centers in four countries. Fran
was involved in every major development initiative with SmartForce for the past 11 years,
including the transition to e-Learning in 1999.

Fran, who currently divides his time between San Francisco and Dublin, has a degree in Experimental Physics
from Trinity College Dublin (TCD) and has taken postgraduate studies in education at a number of institutions.

Declan Kelly,  Head of School of Informatics, National College of Ireland.

Declan Kelly is an active researcher in Adaptive Education Systems, individual learning
characteristics, and multiple intelligences. He is also working on the EDUCE adaptive
education system that utilizes learning characteristics to provide an individualised learning
environment. He is a director of the REALT (Research in Education and Learning Technology)
group at NCI. Under Declan’s direction, the School of Informatics has introduced the
successful Postgraduate Diploma in e-Learning, and MSc in Learning Technologies

programmes to enhance the e-Learning agenda at the National College of Ireland. He managed and organised
the e-Learning Research Agenda Forum. 
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Academic Advisory Board

Function:

To provide academic advice to the Research Agenda Workshop. Specifically, members will be aware of existing
research in academic institutions and will provide guidance on areas of future research.

Members:

� Brendan Tangney – University of Dublin, Trinity College

� Vincent Wade – University of Dublin, Trinity College

� Timothy Hall – University of Limerick

� Carol Strohecker – Media Lab Europe

� George Siemens – Red River College, Winnipeg, Manitoba, Canada

� Declan Kelly – National College of Ireland

� Stephan Weibelzahl – National College of Ireland

� Pramod Pathak – National College of Ireland

� Eugene O’Loughlin – National College of Ireland

Industry Advisory Board

Function:

To provide industry advice to the Research Agenda Workshop. Specifically, members will provide guidance on
areas of research that will benefit the e-Learning industry in Ireland.

Members:

� Eoin O’Driscoll – International Center for Education and Learning Technology, NCI

� David Harrison – Intuition

� Fran McKeagney – Innerworkings

� David Meaney – Innerworkings

� Declan Kelly – WBT Systems

� Brendan O’Sullivan – ThirdForce

� Jim Kelly - Intel 

� Eugene O’Loughlin – National College of Ireland
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Branton Shearer Multiple Intelligences Research sbranton@kent.edu
and Consulting

John C. Cherniavsky National Science Foundation jchernia@nsf.gov

John McColgan Tyrone Productions

John Thornley Isle of Man Dept of Education j.thornley@doe.sch.im
ICT Advisor

Marcus Specht Fraunhofer FIT marcus.specht@fit.fraunhofer.de

Moya Doherty Tyrone Productions

Paul Philips The Sea pdsp@mac.com

Peter Brusilovsky University of Pittsburgh peterb@mail.sis.pitt.edu

Stephen Heppell Anglia Polytechnic University stephen@ultralab.net

Tony van der Kuyl University of Edinburgh tonyv@education.ed.ac.uk

Vance Gledhill University of Sydney vgledhil@bigpond.net.au

Wolfgang Nejdl University of Hanover nejdl@l3s.de

List of Participants – State Institutions (17)
Name Institution Email

Ann White National Centre for Technology awhite@ncte.ie
in Education

Anne Phelan National Centre for Technology aphelan@ncte.ie
in Education

Catherine Kavanagh Forfas/Skills catherine.kavanagh@forfas.ie

Deirdre O’Neill Enterprise Ireland deirdre.oneill@enterprise-ireland.com

Eileen Sharpe Industrial Development Authority eileen.sharpe@ida.ie

Ellen Dempsey President, Teachers Network edempsey@mail.teachersnetwork.org

Liam Fitzgerald e-Learning Forum

Michael Halissy Digital Hub mhallissy@thedigitalhub.com

Maeve McConnon Industrial Development Authority maeve.mcconnon@ida.ie

Mark Keane Science Foundation Ireland mark.keane@sfi.ie

Michael Cantwell Enterprise Ireland michael.cantwell@enterprise-
ireland.com
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John Hurley Digital Hub

Pat O’Connor Higher Education Authority

Sarah Fitzpatrick National Council for Curriculum sarah.fitzpatrick@ncca.ie
& Assessment

Sean McKellin Enterprise Ireland

Shane Kelly Enterprise Ireland shane.kelly@enterprise-ireland.com

Thomas Kelly Benildus College tkacfk@hotmail.com

List of Participants – Academia (46)
Name Institution Email

Ann Fitzgibbon Trinity College Dublin aftzgbbn@tcd.ie

Bernard McCarthy National College of Ireland, ICELT

Brendan Donovan Media Lab bdonovan@media.mit.edu

Brendan Ryan Limerick VEC brendanryan@clvec.ie

Brendan Tangney Trinity College Dublin tangney@tcd.ie

Brian Mulligan Institute of Technology, Sligo brian.mulligan@gmail.com

Bryan Duggan Dublin Institute of Technology bryan.duggan@dit.ie

Carol Strohecker Media Lab Europe stro@mle.media.mit.edu

Conor Galvin University College Dublin

Daniel McSweeney Institute of Technology, daniel.mcsweeney@itb.ie
Blanchardstown

David Jennings University College Dublin david.jennings@ucd.ie

David Keane National College of Ireland dkeane@ncirl.ie

Declan Kelly National College of Ireland dkelly@ncirl.ie

Elaine Maher National College of Ireland emaher@ncirl.ie

Elizabeth Sherry Institute of Technology, Tallaght elizabeth.sherry@it-tallaght.ie

Eoin O’Driscoll National College of Ireland, ICELT eod@aderra.ie

Eugene O’Loughlin National College of Ireland eoloughlin@ncirl.ie

Fiona Concannon University of Limerick fiona.concannon@ul.ie

Frances McDonnell National College of Ireland

Gerry Macken National College of Ireland, ICELT gmacken@ncirl.ie

Gerry McAllister University of Ulster, Jordanstown hg.mcallister@ulster.ac.uk
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Hugh McAtameny Dublin Institute of Technology hmcatamney@comp.dit.ie

Ian McLabhrainn University College Galway iain.maclaren@nuigalway.ie

Inmaculada Sánchez Trinity College Dublin macu.arnedillo@cs.tcd.ie

Janice O’Connell Grifith College

Jean Hughes Institute of Art, Design & jean.hughes@iadt.ie
Technology

John Smith Dublin City University john.smith@spe.dcu.ie

Joyce O’Connor National College of Ireland joconnor@ncirl.ie

Lejla Rovcanin National College of Ireland lrovcanin@ncirl.ie

Karin Duffner Dublin City University karin.duffner@spd.dcu.ie

Marie Brennan Institute of Technology, Marie.brennan@itb.ie
Blanchardstown

Mary Barry Waterford Institute of Technology mbarry@wit.ie

Orla Lahart National College of Ireland olahart@ncirl.ie

Pat Coman Institute of Technology, Tallaght pat.coman@it-tallaght.ie

Paul Bourke Dublin Institute of Technology paul.bourke@dit.ie

Paul Hayes National College of Ireland phayes@ncirl.ie

Paul Stynes National College of Ireland pstynes@ncirl.ie

Pramod Pathak National College of Ireland ppathak@ncirl.ie

Seamus Fox University College Dublin foxs@dcu.ie

Stephen Osterlind National College of Ireland sosterlind@ncirl.ie

Stephan Weibelzahl National College of Ireland sweibelzahl@ncirl.ie

Sylvia Alexander University of Ulster, Jordanstown s.alexander@ulster.ac.uk

Tom Hall University of Limerick

Thomas Shuell National College of Ireland shuell@buffalo.edu

Victor McNair University of Ulster, Coleraine v.mcnair@ulster.ac.uk

Vincent Wade Trinity College Dublin vincent.wade@cs.tcd.ie

List of Participants – Industry (23 people/16 companies)
Company Name Institution Email

4th Level Ventures Dennis Jennings

Apple Paul Scott UK & Ireland Business 

Development Manager pscott@euro.apple.com
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Apple Andy Pendry Education Business apendry@euro.apple.com

Development Manager

Broadcast Learning Christine Horn Project Manager christine.horn@broadcast.ie

City Learning Margaret Hassett Managing Director margaret.hassett@city-

learning.com

FAS eCollege Eddie Shaw Director Lifelong Learning eddie.shaw@fas.ie

& e-Learning 

FAS eCollege John McNamee Operations Manager John.mcnamee@fas.ie

IBM Software Group Bill Kearney Manager Dublin Software bill_kearney@ie.ibm.com

Lab 

IBM Software Group Michael Roche Lead Architect of IBM Lotus michael_roche@ie.ibm.com

Learning Software 

IBM Software Group Elaine Stephen Director, Lotus Workplace elaine_stephan@ie.ibm.com

Learning Development 

IBM Software Group Joe Fitzpatrick Program Director joe_fitzpatrick@ie.ibm.com

Collaborative Learning

InnerWorkings Fran McKeagney Chief Executive Officer fmckeagney@

innerworkings.com

InnerWorkings David Meaney Director of Product dmeaney@

Development innerworkings.com

Intel – IT Innovation Centre Anna O’Donovan Learning Development anna.o.donovan@intel.com

& Business Manager

Interactive Services Gareth Byrne Chief Executive Officer gbyrne@

interactiveservices.com

Intuition David Harrison Chief Executive Officer dharrison@intuition.com

Intuition Paul Healy

Microsoft Kevin Marshall kevmar@microsoft.com

Servecast Derek Gough

Skillsoft Pat Hamilton

SkillsPro Dermot Rooney President & Chief dermot@skillspro.com

Executive Officer

ThirdForce Brendan O'Sullivan Chief Executive Officer bosullivan@thirdforceplc.com

WBT Systems Eamonn Webster Chief Architect and eamonn.webster@

Co-Founder wbtsystems.com
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Advance Contributions - Industry
Research needs of the Irish e-Learning industry.

In advance of the Research Agenda Forum Workshop, NCI held discussions with four e-Learning companies,
and also received a submission from the IBM Software Group. 

NCI submitted three questions to companies involved in the e-Learning industry in Ireland – Intuition,
InnerWorkings, ThirdForce, and WBT Systems. The questions were as follows:

1 What are the key e-Learning success factors experienced by (COMPANY) in implementing and 
delivering e-Learning?

2. What are the reasons why some e-Learning initiatives proposed by (COMPANY) have not worked?
Can e-Learning research contribute to overcoming these failures?

3. How can research in e-Learning help to overcome some of the barriers to success encountered 
by (COMPANY)?

As part of the workshop, each company presented their findings in a 10 minute presentation. Each company
was also asked for suggested areas of research that they would like to see taking place. The following is a
synopsis of these findings and research areas.

Acknowledgement:

The editors of this report are grateful to Bill Kearney of IBM Software Group, Fran McKeagney and David
Meaney of InnerWorkings, Padraig Cummins and Paul Healy of Intuition, Brendan O’Sullivan of ThirdForce
PLC, and Declan Kelly, Tim Madeley, and Eamonn Webster of WBT Systems, for their participation in these
discussions in advance of the workshop.
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Intuition
Company: Intuition,

IFSC House,
International Financial Services Centre,
Custom House Quay,
Dublin 1.

Question 1: What are the key e-Learning success factors experienced by Intuition in 
implementing and delivering e-Learning?

Keys success factors are the ability of Intuition to:
• meet client needs
• control cost of development
• target training at the learner group

These provided tremendous retention from the learner group. 

Success factors include:
• marketing around the product
• need for certification
• good instructional design
• use of case-studies – people learn more from these
• use of narratives with branching outcomes

Question 2: What are the reasons why some e-Learning initiatives proposed by 
Intuition have not worked? Can e-Learning research contribute to 
overcoming these failures?

Projects that fail - many fail because they cost a lot of money and did not 
address the learning need.

Learning from the computer screen is very hard

Question 3: How can research in e-Learning help to overcome some of the barriers 
to success encountered by Intuition?

See suggested research areas below.

Research areas of interest:
• e-Learning standards are all about small chunks – are there ways to use 

SCOs more sensibly?
• Mobile technologies – “on the move” learning
• Games and simulation – activity learning
• Don’t know space it should occupy
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• How to use – is there a benefit?
• What is potential?
• Are they generational?
• Semantic Web – not being used and should provide some research

opportunities
• Personal Learning Style - Content vs. measure: How successful is e-

Learning relative to different styles?
• Informal learning models – learning to learn.
• Music – how to use with e-Learning
• Gender, age – are there differences for learners in the way they use e-

Learning?
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InnerWorkings 
Company: InnerWorkings,

ICELT,
Mayor St,
IFSC,
Dublin 1.

Question 1: What are the key e-Learning success factors experienced by 
InnerWorkings in implementing and delivering e-Learning?

InnerWorkings’ Solution: 

A new approach to learning and benchmarking based on performance:
• Software developers write actual code to solve real business problems 

using on-the-job tools
• Real-time code-checking engine
• The promise: to deliver skills development, reusable best-practice code 

libraries, performance metrics, benchmarking, workgroup development, 
organisational management data

InnerWorkings’ Success Factors: 

1. Performance of the skills being studied

2. Combining informal and structured learning

3. Representing that performance to external parties

Question 2: What are the reasons why some e-Learning initiatives proposed by 
InnerWorkings have not worked? Can e-Learning research contribute to 
overcoming these failures?

Initial Observation:

Limited success of conventional instruction for Software Developers

Risks to Success:

1. Performance Support

2. Performance Adjudication

3. Performance Appraisal
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Question 3: How can research in e-Learning help to overcome some of the barriers 
to success encountered by InnerWorkings?

What can we apply performance learning to?

• Software Development – YES!
Sexual Harassment in the Workplace Compliance Training – Not So Sure!

• Applies to any performance related skill, in theory.

• Occupies the gap between informal and structured training

How can we help ensure that it works?

1. Learning Research: 
• Apprenticeship Learning
• Context Learning
• Acquisition of Expertise

2. Techniques:
• Intelligent Tutoring
• Community Support
• Searching
• Just in Time Learning
• Infrastructure

Research areas Focus on Human Performance
of interest: 1.Measure

• Metrics
• Broader testing
• Acquisition of expertise
• Productivity 

2. Support
• JIT
• Search (more power and support)
• Intelligent tutoring
• Infrastructure (staying connected)
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ThirdForce 
Company: ThirdForce PLC,

No. 1,
Deansgrange Business Park,
Blackrock,
Co. Dublin.

Question 1: What are the key e-Learning success factors experienced by ThirdForce 
in implementing and delivering e-Learning?

• Macro
– Ubiquity of computers
– Increasing recognition that computer/technology competency leads to 

increased competitiveness and prosperity.

• Product
– Engaging content with quality educational design
– Simulations
– Relentless focus on quality

• Commercial
– Finding a customer champion
– Evangelism

Question 2: What are the reasons why some e-Learning initiatives proposed by 
ThirdForce have not worked? Can e-Learning research contribute to 
overcoming these failures?

• Low bandwidth environments
– End-user frustration.
– Research key to continue to deliver engaging experiences online 

including video, simulations, etc

• Customer technology expectations high
– Higher than we can deliver practically
– Higher than we can deliver commercially

• International markets 
– Culture specifics

• No Syllabus
– Products ahead of market (public service) requirements
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Question 3: How can research in e-Learning help to overcome some of the barriers 
to success encountered by ThirdForce?

• Anytime Anywhere learning 
– Tomorrow is going to be about anytime/anywhere learning.  
– Which technologies are going to win out? 
– Which screen sizes should we develop m-learning for?

• Usability 
– How will consumers learn from ‘lean-back’ TV? 
– Which content for which devices?

• E-Assessment 
– More realistic. More inclusive.

• e.g. Digital Pen, Free-text marking, Adaptive Testing

• Simulations
– Research and create expansive, deep and detailed environments
– Open availability
– E.g. Online virtual science laboratory (Holodeck concept)

Research areas of interest:

1. Carry out research into possibilities of using biometric verification to verify 
that remote users are who they say they are. For accreditation, students 
have to go to a test centre. Lack of some form of verification is an 
impediment to expanding e-Learning

2. Learn and teach science through a flexible virtual science lab. Science has 
a global market with a common taxonomy. For example, it could be used to
show the effects of chemistry experiments such as the effect of Potassium 
on water.

3. Paper vs. computer assessment – How to do a test through computer in 
paper? Use of digital pens, grid paper. Use easy structured text and 
shapes. In other words, use paper and score on a computer.
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WBT Systems 
Company: WBT Systems Ltd.,

Block 2, Harcourt Centre
Harcourt Street
Dublin 2.

Question 1: What are the key e-Learning success factors experienced by WBT 
Systems in implementing and delivering e-Learning?

• Clear business objectives + visionary business sponsor

• The ability to delivery legacy content

• Full solution suite (content assemble, distribution assessment capability, 
learning objects architecture)

• Effective ROI and learning effectiveness measurement

• Support for standards (Content + Infrastructure)

• Keep it simple

Question 2: What are the reasons why some e-Learning initiatives proposed by WBT 
Systems have not worked? Can e-Learning research contribute to 
overcoming these failures?

• Cultural barriers to learning adoption

• People Barriers – (People- technology- organisation)

• Technology barrier - application level integration

• Islands of data (Barrier to enterprise integration) 

• Lack of ROI information

Question 3: How can research in e-Learning help to overcome some of the barriers 
to success encountered by WBT Systems?

• Best practice e-learning standards (integration, web services)

• Distributed Learning objects 

• e-learning standards collaboration 
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• Corporate content management technologies & strategies

• Standard based collaboration technologies

Research areas of interest:

1. e-Learning Culture and People challenges

• Technology to make compelling learning

• The e-Learning as compelling as email challenge

2. Technology

• Framework (.NET, J2EE)

• Best practice e-Learning standards/Enterprise

• Distributed learning objects and collaboration architecture

• e-Learning standards collaboration

3. Infrastructure

• Infrastructure for the intelligent enterprise

• Distribution of content, workflow desktop integration

• Edge server/peer-to-peer content caching, form factors (Phones, PDA 
tablets, virtual desktop integration)

4. Content

• Learning Object Content Management Framework (SCORM ++)

• Multi cultural learning objects

• Content type conformity (IM, VoIP, multi-media, video, DVD)
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IBM Software Group 
Company: IBM Software Group,

24/32 Pembroke Road,
Ballsbridge,
Dublin 4.

Research areas of interest:

1. Embedded learning - how do we capture the user's work context - of the 
moment (task, current workflow, today's topics of interest, as could be 
gleaned from searches, IM sessions, urgent mail) and more generally (role, 
history of tasks, queries over time, current engagements)? How to define such
a context? Any standards (related to learning, business processing, HR,) that
we can appropriate or extend to express this context in? What are the 
attributes, data structures etc required for expressing context? 

2. Quantifiable evidence, in the form of studies and controlled experiments, to 
point to the benefits of repositories of learning objects. How can we show 
better productivity for performance of people using Dynamic Learning 
Environments versus regular search?   

3. What is the Future of Learning like for the academic market? How does this 
compare and contrast with the Future of Learning for an Enterprise?  
"Embedded Learning" is an enterprise notion at the moment.  How will 
academic e-learning change in the future? 
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Before and during the Workshop, contributions in the form of presentations were made by members of the
International Panel and the Industry/Academic Advisory Boards. This appendix is a summary of each
contribution: 

Presentation - 1

Presentation Title How can research help e-Learning?

Presenter John Cerniavsky

Summary of presentation Topics discussed at this presentation are summarised below:

e-Learning Success Factors
• Cognitive Tutors
• TI Graphing Calculators
• Course Management Systems

Why failures and how can research help?
• User friendly interfaces
• Learner outcomes 

How can research help overcome barriers
• Scaling research on interventions 
• Research on new e-Learning capabilities
• Context awareness
• Wearable IT/GPS
• Massive multiplayer online games (MMOGs) and other games
• Research should provide the new Ideas

Presentation - 2

Presentation Title Adaptive, Interactive E-Learning: Does it Work?

Presenter Peter Brusilovksy

Summary of presentation Topics discussed at this presentation are summarised below:

Adaptive e-Learning
• Evaluation of adaptive e-Learning systems
• Evaluation of adaptive guidance
• Barriers to adaptive e-Learning systems
• Expensive content level metadata

Interactive e-Learning
• Does interactive e-Learning work?
• Engaging a student
• Engaging a teacher
• Open architecture for e-Learning
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Presentation - 3

Presentation Title Research Agenda Forum - Academic Perspective

Presenter Brendan Tangney

Summary of presentation Topics discussed at this presentation are summarised below:

Fundamentals
• Science of Learning - Fundamental interdisciplinary research into learning
• Learning Spaces
• e-Learning must be driven by sound pedagogy

Media 
• Broadband
• Digital TV
• Wireless

Issues
• Content Development 
• Authoring tools for very diverse devices and media
• Supporting Collaborative Learning
• Evaluation/Measurement/Assessment 

Usability
• Standards 
• Reusability/Interoperability
• Legacy Content 
• Localisation 
• Accessibility
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Presentation - 4

Presentation Title Ahead of the Curve

Presenter Eoin O’Driscoll

Summary of presentation Topics discussed at this presentation are summarised below:
• Staying Ahead of the Curve

Harnessing the Potential of e-Learning 
The Importance of Lifelong learning.
Delivering Lifelong Learning

• Ireland in transition
A new strategic Direction

• Moving from Talk to Action
Building Global leadership

• Making it Happen

Lifelong Learning – the issue
• 30% of current Irish workforce (>570,000) have not obtained a Leaving 

Certificate Qualification
• Participation of adults in higher education is low (6%  vs. Government 

target of 25% in 2015)
• Low participation in lifelong learning (9.7% vs.34.2% for Sweden)
• 15th out of 30 OECD (2001) for the number of 25-64 cohort holding 

degree level qualification (14%)
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Presentation - 5

Presentation Title PROLEARN - A Roadmap for Research

Presenter Wolfgang Nejdl

Summary of presentation Topics discussed at this presentation are summarised below:

• Standards, Interoperability, Brokerage Networks
How can we enhance re-usability, how can we integrate learning networks?

• Personalisation and Adaptation
What are the requirements, how can we reap the benefits?

• Security and Privacy
Can we trust our partner in a distributed network, can we protect our data?

• Interative Media and Labs
How can we move beyond books, e.g. into mobile learning and labs?

• Workplace Learning / Technology Enhanced Learning in SMEs
How do we integrate learning, knowledge management and work? What are
specific requirements and solutions for SMEs?

• Roadmaps, Competence Center and Academy 
How do I find out about all these issues? How do I get involved?

Page 82

Appendix F



Page 83

In order to facilitate a very fruitful discussion considering a wide range of perspectives, Worshop Sessions were
scheduled in the afternoon. Participants discussed their perspectives on one out of ten areas of e-Learning in
small groups. Each workshop session was chaired by an international panel member. Afterwards, the results
were fed back to the auditorium in a brief summary given by the workshop chair.

Each workshop addressed the following questions:
• Can this research area contribute to lifelong learning and enhance the Irish e-Learning industry? 

How, what and why?

• Industry Question: How can this research area improve the offerings your company is developing?

The following is a summary of the topics and issues discussed at each table:

Workshop Session - 1

Workshop Session Title Edutainment

International Panel Facilitator Moya Doherty, John McColgan

Session Goal Rather than just delivering content some applications aim to entertain the 
learner. This workshop will discuss the future perspectives of applications that 
combine gaming and learning. It will explore future directions of multimedia 
and its application to learning.

Session Output Topics discussed at this session are summarised below:
• Games (Havok)
• Education (e-Learning Universities)
• Stimulators (Vision organisers)
• Entertainment (BBC, Independent production companies)
• Meeting ground for all of the above
• Work needed:

– Simulation tools: ideas, design, money
– Learning : Music , games, video, text

• Need to put together a team of people. The team should decide what we 
want to say, whom do we want to say
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Workshop Session - 2

Workshop Session Title Authoring and Content Development

International Panel Facilitator Tony Van der Kuyl

Session Goal Content that is provided to the learner is usually created or compiled by an 
author. In what way will authors be supported in creating contents, materials 
and systems? This workshop will discuss both the development of high quality 
material as well as authoring on-the-fly and rapid e-Learning.

Session Output Research focus areas:
Ireland Inc needs to focus on doing the high-value elements in developing e-
Learning given that lower value parts will be done in the lower cost emerging 
economies.

General topics discussed by group:
• Change of mindset for those traditionally involved in delivering learning

– typically among schools, institutions
– e-learning should be effective and engaging
– e-learning can exist along side ILT

• Critical in delivering effective e-Learning was ensuring the student 
“empowered” and was an active participant in their own learning.
– collaboration is a key factor in defective e-Learning

• Motivation of learning
– clearly defined reasons and benefits to the learning program leads to an 

effective program

Research ideas:
• Research into learning-to-learn products to address the needs of 

disenfranchised groups in Ireland
– we have a large group/population whose skills should be harvested and 

which currently are not being done so effectively
– research in this area needs to focus on the people, not the technologies

• Research into developing a framework to qualitatively (as opposed to 
quantitively) measure the success of e-Learning programs. This would 
benefit not just industry, but also Ireland’s workforce.
– need to measure how the program  has increased the skill set of the 

learner
– need to measure how they have become more empowered to perform 

their jobs better
– need to measure how their personal development has improve
– need to measure how they can better benefit their company/organisation
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• Research into tools, processes, and models to enable greater user (ie 
student, teacher, etc) involvement in the creation of e-Learning content. 
Focus should be on standard, simple to use end-user tools – not complex.

• How mobile devices, particularly mobile phones, can play a part in 
delivering an effective e-Learning solution

• How to effectively marry SMEs with e-Learning content developers
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Workshop Session - 3

Workshop Session Title Science of e-Learning

International Panel Facilitator Branton Shearer

Session Goal Are traditional pedagogical theories, methods and techniques suitable for e-
Learning. Or is there a need for a new discipline? How can existing knowledge 
be applied to e-Learning? The workshop aims to answer some of these 
questions and discuss future perspectives of a science of e-Learning.

Session Output Topics discussed at this session are summarised below:
• National Strategy
• Theoretical: Educational & Social Psychology
• New Pedagogical Model: Learner Centered
• Critical- creativity- community- metacognition
• User friendly, fun
• Feeling humanity arts
• Social transformation
• Learning Objects: Interactivity, collaboration
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Workshop Session - 4

Workshop Session Title Collaborative and Interactive Learning

International Panel Facilitator Stephen Heppell

Session Goal Collaborative and interactive learning has attracted more and more attention 
over the past years. Application sharing, collaborative learning spaces, wikis 
and weblogs have a high potential of involving, activating and stimulating 
learners. The workshop will discuss possible developments and future 
directions of these promising methods and techniques. 

Session Output Minutes for the Collaborative and Interactive Learning Group

The group agreed that there is a present lack of collaborative learning in the e-
Learning industry. Thus, e-Learning companies are not producing collaborative 
learning experiences and they need to tackle this deficiency. This statement 
was represented with the following diagram:

The above diagram represents the shift that needs to take place in terms of e-
Learning in that there is a tendency to collaborate while engage in many of our
common activities however, learning is seen as a solo activity but it should 
become a collaborative experience. 

National College of Ireland 2005



The group look at common present communication tools that can facilitate 
collaboration such us discussion boards and VLE. The conclusion was that at 
present most collaborative tools are text based and this medium is not very 
rich. The group advocates for better collaborative tools with the existing 
technology. Thus, media rich collaborative tools that use image, video, audio, 
text messaging among others. Simulations and games were also indicated as 
possible areas to made more collaborative e-Learning. There is a need to 
conceptualise the next generation of collaborative tools.

There is a necessarily for better collaborative tools that are non standard and 
that can cater for the population that is “out side” of learning (group such us 
people who drop out of school, adult learner, parents and children/home 
learning) as commonly conceive. In relation to this point, it was highlighted that
institutions need to learn about how people learn and adjust their practice 
accordingly. Learners such also learn how they learn thus, engage in meta-
cognition. To do so, there should be collaborative learning with emphasis on 
metacognitive strategies. It is aimed, that this kind of approach will lead to 
meaningful, deeper learning.

It was highlighted that a key factor in developing good collaborative learning is 
to develop a facilitating environment where communities are not depended and
they can take control of their own experiences and learning. This is not to say 
that technology will be able to do all the work, technology can help but the 
human facilitation remains paramount in collaborative learning. In terms of 
communities, it was pointed that participants can’t belong to many online 
communities in the same way that we do not belong to many different clubs, 
societies etc in a non virtual environment.

The group also discuss the collaboration between industry and academia 
which is influence by the different objectives guiding one and the other. 
Industries faces a cost problem in order to develop the kind of learning 
experiences that academia proposes. Not undermining the financial reality, it 
was concluded academia is not very efficient in terms of informing business of 
their research. It was felt that there is need for more collaboration and that 
academia such look at alternative ways of presenting research to business, for 
example in a multimedia format rather than in the format of academic papers. 

The above discussion led to the conclusion that there is a need to drastically 
revisit academic publications. The group felt that present mechanisms to 
evaluate academic publications are not aligned with judgements of quality. The
systems proposed to rate academic papers were usability and “readability” 
(how many people have read an article?).
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Workshop Session - 5

Workshop Session Title Intelligent Educational Systems

International Panel Facilitator Peter Brusilovsky

Session Goal Several intelligent educational systems, such as cognitive tutors, can facilitate a
highly efficient learning process. However, there are only few commercial 
applications of these systems available. This workshop will explore the future 
developments and opportunities of adaptive hypermedia, intelligent tutoring 
systems and other applications of artificial intelligence to learning.

Session Output Topics discussed at this session are summarised below:
• Drivers 
• Competitive advantage
• E-Learning as strategic tool (ROI, Intra company + volume chain)
• Embedded into working practice
• Enhanced collaborative learning
• Caveat: Some of this is already researched but not taken up
• Better reuse of Learning objects
• Recommended and tagging dynamic content



Workshop Session - 6

Workshop Session Title Ubiquitous Computing and New Technologies for Learning

International Panel Facilitator Paul Philips

Session Goal Ubiquitous computing will enable us to stay connected and to access 
information anywhere anytime. New technologies like mobile devices have the 
potential to change our notion of learning dramatically. This workshop will 
discuss which new technologies might become available and how they might 
facilitate learning.

Session Output Topics discussed at this session are summarised below:
• What learning and what platform
• Time, place, people

• Inform me, develop me, assess me
• Culture: industrial/social

• Devices
• Authentication, software technologies, new ways of using old technology,  

accessibility
• Communications:
• Always on, anywhere, broadband, fixed/wireless

• What type of learning is successful in what environment
• Balance of informal and formal learning for each learning population
• Non-deterministic learning (brainstorming)
• New collaboration tools

• State has a role to play in using/adopting new technologies/Learning 
paradigms

• Disconnect between goals of university and industry in terms of learning
• Lifelong learning for what?
• All government funded training need to be accredited/quality controlled.
• All University research should have to have an industrial component.

• Big companies can afford to join universities but not the smaller ones
• Little cooperation between successful indigenous companies & universities
• e-Learning programme to help SME’s to engage with 

universities/government funding barriers cost, IP, mismatched time frames.
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Workshop Session - 7

Workshop Session Title e-Learning Platforms and Infrastructure

International Panel Facilitator Marcus Specht

Session Goal There are quite a number of e-Learning platforms around and the technical 
infrastructure is extended and enhanced more and more. However, in the long 
run, standards must be available that enable a seamless interaction and 
combination of learning objects and services. The workshop will discuss 
challenges for existing platforms and explore requirements as well as future 
developments of e-Learning standards.

Session Output Theme for discussion:

Research Industry

Results

Requirements

Staff education

Topics discussed by group:

• General
– Lots upskilling to stay competitive
– Grant packages have become small because companies are better off 

going out and selling
– New/start-up companies – first 50,000 should be spent on marketing 

research
– Enterprise Ireland – no grants before business plan and research are 

complete
– Often the risk-taker is the “last person in”
– Is e-Learning best for supporting training, or replacing it?

• Industry and Academia co-operation
– Linkage between Industry and Academia is lacking – “research” is not 

the same for both groups
– Participatory design – ie, involve end-users/customers in decision in 

selection of research topics. 

National College of Ireland 2005



• Pedagogy
– Pedagogical issues and delivery of instruction
– Take best examples of pedagogy and support (not replace) with e-

Learning
– Much research already exists in areas of classroom vs. multimedia 

teaching
– How aware are people of it
– Maybe research done, but not aware of it
– Main infrastructure concern is: “What is known about pedagogy?”

• Discussion groups/on-line collaboration
– Discussions on bulletin board crucial 
– Ways to lead discussion online are different from classroom 
– Tools such as Blackboard are “excellent”
– Money should be invested into how to use discussion groups
– how to get students to ask questions, so far they only answer questions
– how to carry out a good discussion

• Instant messaging
– Kids hooking into it. Could be used for education, not just social uses.
– adapt to technologies available

• On-line teaching and learning
– What is appropriate for each learner?
– difference between “teaching to do” and “teaching to teach”
– technology sometimes doesn’t work because it didn’t work for the 

teacher
– different teaching skills and styles required for teaching on-line vs. 

classroom
– pedagogical differences for teaching on-line vs. classroom
– can tools be improved to enable teachers to create on-line learning
– school teachers should use e-Learning as a tool
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–  create awards for teachers that promote “best practices”
–  create standards and guidelines for co-operation
–  quality of e-Learning platform has to be driven from environment it is in

• Learning quality/standards (not AICC/SCORM etc)
– evaluation of educational effectiveness of e-Learning
– metrics from e-Learning metadata and tracking data beyond basic 

reporting
– we have de facto 
– industry not interested in evaluation – more concerned about reporting
– learner is “customer”
– who sets standards for e-Learning? E.g., HETAC sets standards for 

classroom, no-one does for e-Learning

Key issues:
• Main infrastructure concern is: “What is known about pedagogy?”
• Evaluation of educational effectiveness of e-Learning
• Pedagogical differences for teaching on-line vs. classroom

Research ideas:
• compare classroom and on-line pedagogy techniques
• develop use of IM and Discussion Groups
• improved tools to enable teachers to create on-line learning
• evaluation of educational effectiveness of e-Learning
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Workshop Session - 8

Workshop Session Title Management and Evaluation

International Panel Facilitator John Thornley

Session Goal Successful e-Learning requires a considerable amount of management. 
Learners, authors and tutors need to be coordinated, contents need to be 
maintained. Last but not least, stakeholders are interested in learning 
outcomes. This workshop will discuss ways to manage the complete learning 
process and explore learning management from a lifelong learning perspective.

Session Output Topics discussed at this session are summarised below:
• Return on investment

– research into management of e-Learning, ie – look for useful information
– impact and ROI

• Lot of research already done in following three areas – is there are 
research requirement peculiar to e-Learning?
– Operations Management
– Change Management
– Project Management

• Is the climate right in schools for e-Learning? Good deal to do here to 
ensure that learner is in the right frame of mind for e-Learning.
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Workshop Session - 9

Workshop Session Title Assessment

International Panel Facilitator John Cherniavsky

Session Goal Assessing and testing the learners’ knowledge and skills is an integral and 
important part of learning and teaching. Both self-assessments and external 
assessment are required to guide and structure the learning process and to 
measure or even certificate the learning outcomes. This workshop will explore 
future perspectives and challenges of this field.

Session Output Topics discussed at this session are summarised below:
• Align assessment and testing with what is valued in learning
• Use technology to use new forms of assessment to determine learning 

(e.g., text and/or multimedia, embedded assessment, assessment of 
video clips, assessment of narrative)

• Policy as important influence on assessment with unintended 
consequences (cf. NCLB)

• Definition of assessment: Process of gathering, recording and reporting 
information about the student to inform future teaching and learning
– Process oriented vs. product oriented assessment
– Peer-assessment

• Assessment vs. evaluation vs. accreditation
• Quality criteria for good assessment

– Driven by learning outcomes; outcomes might be driven by market, but 
learner must identify with objectives

– Assessment of future needs (cf. LLL), e.g., communication skills
– Assessment should measure what it says it measures (validity)
– Assessment should support learner’s progression, provide constructive 

feedback, formative evaluation
– Multiple measures

• Future perspectives
– Assessment of and with new media
– Assessment of life portfolio

• Research questions
– Expression of learning outcomes sufficient to design into e-Learning 

system
– Design of individualisation of assessment for

a. Learner, e.g., learning dashboard
b. Teacher responsibility. ITS
c. Learning strengths

– Assessment of new media
a. Narrative
b. Creativity
c. Collaboration skills

• Rubrics generated by learner
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1. The Baby Book

This e-Learning product is intended to provide a vehicle for the development of a wide variety of techniques for
an advanced web-based learning tool. The product should have a significant market potential in order to
encourage commercial partners to participate. It should be modular to allow for early product to market while
allowing for substantial research development to bring it to the highest level as an exemplar of advanced e-
Learning products. It should be a focus for advanced applied e-Learning research in Ireland.

Pregnancy and early baby rearing are topics that have spawned large numbers of books. It is common for most
women in the developed world to avail themselves of one or several of these books in order to enable them to
function better as a mother. These books are often inadequate to satisfy all the needs of an expectant or new
mother. The books find it difficult to strike a balance between being an educational text designed to provide
background material to be read serially, and a sound reference text to allow a woman to satisfy queries that she
may have. Furthermore, much of the useful information that a women receives is by word of mouth – with no
indication of the correctness of that information.

The ‘baby book’ would be a compendium of all knowledge about pregnancy and early childhood. It would be
available on-line at all times, both as a tutorial and a reference source. The material would be adaptable to cater
for the different socio-economic backgrounds of the users. It would provide for communities of women with
similar backgrounds to have discussions about matters of mutual concern, through anonymous ‘chat’ sessions.
The system would arrange for the on-line presence of an experienced obstetrician or gynaecologist at
scheduled times – they would answer questions that the users may put to them in a public forum. In short, it
would be a universal reference point for all women for this critical period of their development.

The baby book would be a multimedia experience with full motion video and sound, adding significant
dimensions to the material. For example a ‘colicky’ cry could be heard rather than described. A nappy rash
and its treatment could be demonstrated by an experienced nurse. The elements of a good diet for pregnant
women could be displayed and the effects of alcohol on a foetus could be dramatically shown.

The baby book would allow a registered user to enter the knowledge base in a number of ways. It would provide
guided tutorials – managed through an encouraging process of computer managed learning. It would, for
example, suggest illustrated tutorials for proper breast feeding. It would utilise advanced language technology
to allow queries to be made in natural language – the final material to be presented would depend on a dialogue
between the woman and the system to obtain a clear understanding of the question. The baby book would
provide checkpoints to automatically ensure that the woman was aware of the staging of her pregnancy or the
needs of the baby. It could automatically provide a reminder for the immunisation schedule as it falls due and
would suggest an appointment be made to follow-up. With permission, it could automatically generate
reminders to include the woman’s medical practitioner.

The initial design of the overall system would be critical. It would require an architecture of linked learning
objects that would allow for continuous modification as new knowledge and techniques are introduced.

The baby book would have an early and ready market to allow revenue flow to the commercial partner who
takes up the challenge for its development. It would, however, with proper design, be able to be continually
extended with new research elements and to stay ahead of the market.
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2. The Knowledge Economy Skills Passport

KESP is the Knowledge Economy Skills Passport, which brings together the
International Centre for Education and Learning Technologies (ICELT) based
in the National College of Ireland, and a number of leading e-Learning
organisations (Intel, Intuition, Servecast, Thirdforce, and WBT Systems). The
consortium was set up 2005 to research and formulate a proposal to
Government for the development of an innovative, blended vocational training
programme that addresses the needs of the Knowledge Economy. This knowledge economy “Passport” focuses
on the current and emerging skills requirements of high value services and manufacturing industry. This sector
represents the future of Irish industry.

Extensive research and analysis funded by the consortium members clearly indicates that a compelling case
for Government support can be made for a project that: 

• Meets the training needs of Irish industry

• Provides it with a significant competitive advantage in the global market place

Research conducted by the consortium has identified significant skill gaps in the IT technology, science,
business and entrepreneurial areas within Irish industry. This analysis is consistent with the conclusions
presented in a range of third party research conducted by Forfás, NALC, Taskforce on Lifelong Learning, and
Enterprise Strategy Group. If these inadequacies are not immediately addressed they will serious impact on
Ireland’s ability to meet current economic growth requirements. 

For example:

• More than 600,000 individuals in the workplace do not have a leaving certificate or higher 
qualification

• Only 6% of adults in Ireland participate in higher education

• Less than 10% participate in lifelong learning

• A significantly low percentage of the 25-64 age group have achieved degree level 
qualifications when compared to our international competitors

KESP will be a comprehensive training programme that integrates innovative e-Learning with effective instructor
led and collaborative activities. This will provide a generic FETAC and NCI certified curriculum that is designed
to be flexible enough to accommodate employer and sector specific requirements.
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The Knowledge Economy Skills (KES) Passport

The content will be created and delivered in a way that means it can easily integrate with employee work
schedules, accommodate different skills levels and address diverse training requirements. Content delivery will
be modular and flexible enough to cater for differing entry levels and training requirements. KESP will also offer
a powerful user and learning management system.

A very significant opportunity exists to meet clearly identifiable requirements within Ireland. Further, there is the
real possibility of developing an internationally recognised delivery model and qualification that can provide
vocational training throughout the globe.
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The Knowledge Passport 

for Life-long Learning

Skills for the Knowledge Economy

• Technology Fundamentals
• IT Literacy
• Business Skills
• Innovation and Entrepreneurship

KES Passport

• National/International 
Recognition 

• Learning Credits NCVA/FETAC 
• Continuous Assessment
• “Passport Stamp” 
• Permanent Training History

Technology Based

• Broadband
• Multi-device – PC, PDA, SMS
• Blended – ILT, Online, Offline
• Video, Simulations
• On-demand anytime, anywhere
• Dynamic Personal Learning Plans
• Instant Skills Gap Analysis

Support Network
• Discussion Forums
• Online Workgroups
• SME Support
• Chat, Instant Messaging
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The National College of Ireland occupies a unique niche in third level education in Ireland, championing the
principle of access to education at a time, pace and place that suits the learner.  From its inception, the College
has worked closely with the social partners in pioneering new ways of widening access to third level education.
The focus on access springs from an educational philosophy that recognises the potential of all learners,
whatever their background, circumstances or educational history.  The vision of the College is to be responsive
to and enable that potential through its programmes, services, delivery, and support structures. The emphasis
throughout is on life-long learning: learning that extends from the cradle to the grave. 

Its fundamental commitment to learner potential and access for all ages and all learners, its policies on
flexibility and progression, as well as its use of ICT to support new models of learning and teaching, offers a
model for the future of third-level education in Ireland. A target 30% of the annual intake at NCI is reserved for
non-traditional students.  85% are adult learners and 50% study off-campus and on-line at more than 40
locations nationwide.  Some 15% of NCI students are full time. The College’s commitment to widening access
and overcoming disadvantage has been strongly supported by all Governments and its value is widely
acknowledged and financially supported by the business community of the city. This support has provided the
new campus from which the College will continue to develop its mission and unique vision for Irish education.
In addition to operating from a new state of the art campus in the IFSC, NCI also has a network of over 40 off
campus Centres.

The mission of the College - to increase access to education, create opportunities for learners to succeed and
provide a centre of academic excellence - is underpinned by three inter-connected strategies, for:

� learning and teaching

� research

� enterprise  

Learning and Teaching

Learning and teaching is central to the College mission. The aim of the learning and teaching strategy is to
develop the potential of learners and the community by providing wider, easier and more flexible access to
education programmes in an advanced and learner–centred education environment. 

In pursuit of this aim, the College is committed to:

• providing high quality relevant programmes and services in response to learner needs

• providing flexible and innovative delivery mechanisms at a time, place and pace that suits the learner

• recognising and facilitating different learning styles and providing innovation in teaching methodologies

• integrating the understanding of the learning process and student learning styles into core modules of 
each programme 
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The establishment of a continuum whereby educationally disadvantaged individuals can enter the system via
structures that are sympathetic to their expectations is central to the mission of NCI. NCI’s experience suggests
that the needs of people who face barriers in fulfilling their educational potential can be met by continually
reviewing and developing approaches which create a culture of learning in the community by means of diverse
practical initiatives which reach the learner through a range of channels. This approach is designed to enable
all learners to progress into higher education thereby creating sustainable, vibrant, and skilled learning
communities. NCI’s approach involves working together with key partners in the community to combat
educational disadvantage and to help build sustainable, vibrant, skilled and learning communities in Dublin’s
Inner City, and other low-income communities in Dublin. Over the last ten years, more than 7000 students in
the community who would not traditionally have entered third level education have accessed NCI community
based education programs. 

The College has recently established a Future of Learning Programme, which is a series of initiatives designed
to explore the ideas and issues that are shaping the future of learning.  This programme provides a range of
opportunities to engage with the ideas of thought leaders in learning and to hear from diverse groups of learners
who will share their experience of learning.  Through the programme we also aim to stimulate debate on
learning-related topics and to contribute to the body of knowledge in the area. 

The National College of Ireland Future of Learning Series includes the following elements:

• Leaders on Learning Lecture Series: Involving thought leaders in the fields of Education, Business and 
Community, this series will provide a platform for broadening the debate on learning as an issue of key 
importance, not just within the education sector, but for the wider society.  

• Days of Learning Events: Focussing on a wide range of learning-related themes, the Days of Learning 
Series will bring together diverse groups of learners to share their experiences of learning.

• Journal of Learning and Teaching: This Journal is part of the College’s commitment to advancing 
research on learning and contributing to the body of knowledge in the area.  

Research Focus
Achieving the goal of increasing access necessitates responsiveness to the needs of different learner cohorts
which, in turn, necessitates research on the learning styles, learning process and on teaching practices.
NCI's mission is that of a centre of excellence where the College is deeply involved in developing learning
and knowledge through research. Faculty and postgraduates at NCI are involved on an ongoing basis in front
line research in the fields of learning and technology. The aim of the research strategy is to inform learning
and teaching at the College and underpin its academic programmes and the instruction methods of faculty
with a scholarly and research-based understanding of the student learning process, especially learning
styles.  The strategy is designed to enrich the learning experience of NCI learners by introducing new and
innovative learning processes, instruction methods and technology.  It also aims to stimulate innovation and
technology development that supports more effective learning and teaching.

Enterprise Strategy
The enterprise strategy is also focused on promoting and supporting enterprise in the learning and teaching
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economy.  It links closely with the research strategy and seeks to support the growth and commercialisation
of new developments in learning and teaching opportunities emerging as a result of the engagement of the
College in research on learning and teaching. In the implementation of this strategy, a new, high specification
business incubator ICELT, (The International Centre for Education, and Learning Technologies) has been
developed. The ICELT Mission is to accelerate the success of new business ideas through an array of
specialist services and resources. ICELT is Ireland's specialist cluster for new business in the learning and
teaching technology sector.  Today there are 6 startup e-Learning companies located at ICELT 

NCI and e-Learning Research
NCI offers a unique opportunity to provide a platform for research in e-Learning.  The following
characteristics make National College of Ireland (A Campus without Walls) an excellent location to act as the
focal point for the research agenda. 

• Learning and Teaching Focus: A key focus for NCI is to develop students as lifelong learners who will 
have the abilities, experience and enthusiasm to meet the challenges of a fast-changing global society.

• Research Focus: NCI's mission is to become a research centre of excellence in learning and teaching
and supporting technology

• ICELT: ICELT is Ireland's specialist cluster for new business in the learning and teaching technology 
sector

• Off Campus Network: NCI has an off campus network that can provide a ‘laboratory’ to explore issues
of technology and pedagogy.  

• Diverse range of students: NCI has a diverse range of students of all ages both full time and part-time

• NCI in the Community:  NCI has a strong track in providing opportunities for educationally 
disadvantaged individuals

In addition the focussed integrated strategy centred on learning and supporting technologies ensure
commitment, participation and support at all levels within NCI for an active e-Learning research programme.

National College of Ireland embraces the Research Agenda Forum as the first step in its strategy to develop a
centre of excellence in e-Learning.
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