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Abstract
The knowledge-based society requires the continuous accumulation of new knowledge due to the rapid increase in the volume and the diversity of knowledge derived from the information technology (IT) revolution, which not only helps to improve the lifelong education environment without limitation of time and space but also allows customized learning in accordance with the learner’s abilities and needs, in order to bring about the concept of a ’prosumer’, someone who simultaneously consumes and creates knowledge.

The IT revolution, a vital mechanism to initiate these social changes, provides ’learning’ as a main competency to determine national competitive power. Many countries have already focused on improving their national competitive power through lifelong education, for example through the establishment of the National Human Resources Development system and by generating innovation of lifelong learning? initiatives such as the European Year of Lifelong Learning in 1996, the Learning Nation Project in Singapore, and Manpower 21 in Germany (Lee 2004). 

To build an environment for the lifelong education society through e-learning based on IT technology, characterised in ’anytime, anywhere, anyone’, this research presents examples of best practice in lifelong education based on e-learning in cyber universities designated as regional information centers of e-learning by the Korean Ministry of Education and Human Resources Development, from the viewpoints of four aspects of quality management: hardware, software, hunamware and systemware. The ultimate goal is to provide meaningful implications for building a lifelong learning society as well as a lifelong education system through e-learning. 
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1. Introduction

The knowledge-based society demands its members to continue learning throughout their whole lives. It requires the continuous accumulation of new knowledge due to the rapid increase in the volume and the diversity of knowledge derived from the information technology (IT) revolution, while the lifespan of the knowledge becomes shorter and shorter. Besides, knowledge is not delivered in a one-way direction but is acquired and utilised by way of participation and reciprocity, which makes us take a more active part in learning. IT not only helps to improve the lifelong education environment without the limitations of time and space but also allows customised learning in accordance with the learner’s ability and needs. Therefore, it brings about the concept of a ‘prosumer’, someone who simultaneously consumes and creates knowledge. 

The IT revolution can be understood as a vital mechanism to initiate social changes in this context. Moreover, it provides ’learning‘, such as a main competency to determine national competitive power, and is essential to lifelong education throughout the lives of all members of society (Hwang 2005). Many countries have already focused on improving their national competitive power through lifelong education, for example through the establishment of the National Human Resources Development system, and generating its innovation. The world sees an increasing demand for short-term curriculum management, flexible curriculum systems, credit band approval, and order-made curriculum. The European Union (EU) declared 1996 the ‘European Year of Lifelong Learning’, and other nations also have developed nation-level projects, such as the Learning Nation Project in Singapore and Manpower 21 in Germany, to support lifelong education (Lee 2004). 

E-learning based on IT technology, characterised in ’anytime, anywhere, anyone‘ without limitation of range, learner and time, has contributed to the expansion of the education spectrum and the further spread of lifelong education in Korea. Building an environment for the lifelong education society rather than the conventional unilateral and short-term learning system needs four aspects of quality management; hardware, software, humanware and systemware.

Lifelong education using e-learning has been active in Korea. The Ministry of Education and Human Resources Development has established a centralised Lifelong Education Bureau and regional information centers of e-learning at designated universities (the educational White Paper in English is available).

This paper will present examples of best practice in lifelong education based on e-learning in cyber universities in Korea from the viewpoints of hardware, software, humanware and systemware. The ultimate goal is to provide meaningful implications for building a lifelong learning society as well as a lifelong education system through e-learning. 
2. Lifelong education and e-learning

E-learning can be defined as using internet technology to deliver knowledge and various learning content for improving performance (Rosenberg 2001). This definition has three conceptual criteria. First, e-learning is based on a network. It can deliver, save and share a new learning content or information continuously and instantly. Second, e-learning provides lessons (i.e. learning content) or information to learners through computers at the other end by using internet-standard technology. Finally, e-learning includes integrated learning management systems and portal systems for education and information literacy, beyond traditional education, training and in-service training. 

Such conceptual definitions of e-learning reveal a close relationship to the theory and reality of lifelong education. The theoretical aspect shows that e-learning constructs the theoretical methodology of lifelong education. Lifelong education can be achieved through a variety of learning methods. Now e-learning has risen up as a core education methodology for lifelong education, whose characteristics bring diverse changes to the form of lifelong education into not only individual teaching mode but also learner-leading/participating mode. 

E-learning has already placed itself deep down in lifelong education in a very real sense. A lifelong education system being run only by e-learning has been developed in cyber universities and corporate e-learning training supporting systems. Table 1 represents the various stages of e-learning’s influences on education information system policy and lifelong education in Korea. 
Table 1: Education information system policy pursuing procedure

	Division


	Embryonic period (1970-1985)
	Developing period

(1986–1995)
	Leaping period

(1996–2000)
	Expansion period

(2001–present)

	Main characteristics  
	Starting computer education as a vocational  one
	Spread of computer education as a common education
	Putting down roots in field after completing infrastructure construction
	National 
Human Resources Development through 
e-learning

	Major law 

and ordinances
	
	Enforcement Decree of the Framework Act on Informationalizati-on Promotion (1995)
	Enforcement Decree of the Lifelong Education Act (1999),  Knowledge Information Resources Management Act (2000)
	Law on overcoming digital divide (2001),

e-Learning Industry Development Act (2004)

	Basic planning
	Computer Education Plan (1970)
	Basic Plan for Education Information Computer Network (1986),

Revitalization Plan for School Computer Education (1987)
	Plan for Education Informationalizati-on Promotion (1996)
	Comprehensive Plan for Education Information Development (2001), Revitalization Plan for
ICT utilizing School Education (2001)

	Infrastructure
	–
	Number of personal computers (PCs) per school: 4. 2 units 
	Student ratio to 1 PC: 16. 7, 

one PC for one teacher 
	Student ratio to 1 PC: 5. 8 (2003)

	Contents
	Audio-visual materials, videotapes 
	CAI(Computer Assisted Instruction) Program development
propagation 
	Multimedia, cyber learning education,

EDUNET
	EBS
(Educational Broadcasting System) videos online lecture, multimedia materials,

software for teachers

	Education administration
	Administration of school records by PC 

(1981)
	Starting LAN(Local Area Network) internet service in the Ministry of Education

(1995)
	Distribution of Comprehensive School Information Management System

(1997)
	Opening of National Education Information System (NEIS)

(2003)

	Lifelong education

Information
	Establishment of Korea National Open University

(1972),

foundation of Department of Educational Technology
	5. 31 Reform Plan, Realization of Lifelong Learning Society (1995)
	Cyber University Exhibition Credit Bank system in operation,

starting service of broadcasting Open University Network (OUN) at Korea National Open University 
	Lifelong Education Centre (2001)
Air and Correspondence High School’s Cyber Education Service (2004)


E-learning plays a key role in the establishment of lifelong education as an important area, but maintaining quality is a problem. Therefore, it is necessary to analyse both theoretical and practical aspects of lifelong education(Lim and Yeon 2005). Lifelong education cannot be easily achieved unless e-learning can carry out its function. Therefore, it is necessary to look at current practice as well as future visions when considering the feasibility of e-learning in a lifelong learning society. Some correlated ideas for the organic growth of lifelong education and e-learning can be incorporated by analysing the sharing of content between cyber universities at the national level and the sharing of content among traditional universities around regional information centers (e-learning support centers) in Korea.

The paper will put forward a list of indicators for the quality management of e-learning and lifelong education and then analyse them systematically in order to evaluate systems management. The criteria are based on four aspects: hardware, software, humanware and systemware. 

· First, hardware needs technical tools such as a terminal and a server and can let both instructors and learners be absorbed in learning without constraint or inconvenience caused by the e-learning environment;

· Second, software requires well-designed, effective and efficient management in order to facilitate learning content and instruction methods. The quality of software is a key factor to control the quality of the lifelong education programme;

· Third, humanware is the aspect of developing competency to satisfy the needs of instructors, learners and education administrators who take part in lifelong education via e-learning. The lifelong education programme includes competency development of regional residents through the communities in an approach to popularise education; 

· Fourth and last, systemware is the aspect required to secure the stability of the lifelong education system, information management and personal information protection. Therefore, systemware should be underscored because a diversity of variables in lifelong education comes from clients of different classes and status. 

Table 2: Criteria for effectiveness analysis for lifelong education linked to e-learning

	Area
	Specific area
	Area
	Specific area

	Hard
ware
	· Appropriateness of devices

· Speed of network

· Appropriateness of server

· Speed of after service
	Software

	· Learning content

· Teaching and learning support

· Teaching and learning activities

· Class management

	Human-
ware
	· Aspects of learners

· Aspects of teachers

· Aspects of educational

administrators

· Aspects of community neighbors
	System-
ware
	· Aspects of security

· Aspects of support


3. Lifelong education case study with e-learning in Korea

E-learning has been utilised in various ways as a useful educational method of modern society for schools, corporations and lifelong education institutions, with its advantages of 'anytime, anywhere, anyone'. For Korea, which has been seeking educational innovations through e-learning, this useful learning methodology has been widely spread throughout the country and is in the process of settling down in harmony with the existing educational system. E-learning is free from time and spatial limits, and provides a free learning environment for members of society, and further supports the expansion and development of lifelong education. 

3.1 Hardware
3.1.1 Realisation of international standardisation of content through SCORM certification (Kyunghee Cyber University)

The Sharable Content Object Reference Model (SCORM) is an e-learning international-standard model to enable sharing and reuse of content by developing the educational content by separate functional modules. 

Kyunghee Cyber University acquired SCORM certification for self-created content and then realised the international standardisation of the content of lectures. Kyunghee excels in recycling and interoperability by developing its own Learning Content Management System (LCMS) based on SCORM 2004 and applying standardisation of content. So far, five subjects of this school have been certified as SCORM content: Theory of Securities Market, American History 1, Introduction to Public Administration, Introduction to Modern Literature, and Theory of Travel Agency Management. 

3.1.2 Improving accessibility and utilisation through securing independent teachers and efficient placement of facilities (Seoul Cyber University)


Lifelong learning institutions of e-learning also require their own spaces for the community of learners and the educational set facilities such as research space for educators, a space to produce content, a space for the placement of servers and communication facilities, one-to-one classrooms, and regional educational facilities. It is a sign of convincing evidence that each cyber university makes every effort to acquire offline facilities. 

The Seoul Cyber University has secured independent teachers, and set up educational facilities such as the latest content production facility and other facilities for research and administration, rest areas, seminar rooms, and local learning centers, and has enhanced its usefulness and accessibility by locating those facilities efficiently. The independent teachers have been positioned so as to be accessible to the various facilities from the design phase. The university has introduced an efficient traffic system to create a close correlation between the functional units, and focused on efficient communications and minimising the scope of movement by placing main administrative departments in the same space.

In the case of content creation rooms and computer rooms, the first consideration was for effectiveness by combining a recording room and a server room. In order to support effective communication between record managers, content production managers and professors who are involved in content creation, they are positioned in a space in the content creation room. The university has also built learning support facilities to support offline educational activities and an interpretation system such as a large-scale international conference room equipped with simultaneous interpretation. In addition, it has installed local training facilities in five major areas of the country in addition to its own teachers, and used these spaces for training and interaction with local students and local residents. 
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Figure 1: Interaction of instructors and learners of Seoul Cyber University
3.2 Software

3.2.1 Development and operation of a unique education programme to meet the needs of learners and to highlight the strengths of the institution (Hankuk Cyber University of Foreign Studies)

A lifelong learning society requires educational programmes that can reflect the needs of various learners. In addition, each lifelong learning institution competes with the conventional elementary, secondary and tertiary institutions and other lifelong learning organisations. E-learning has the possibility of restructuring its system with a small number of quality education programmes as it has the capacity to reach a larger number of learners than the conventional learning of face-to-face educational systems. Therefore, it is necessary to develop and operate such a unique education programme to meet the needs of learners and to highlight the strengths of institutions such as Hankuk Cyber University of Foreign Studies. To do this, each institution has to fully recognise its own strengths and capabilities and conduct a correct analysis of learners’ needs. 

Hankuk Cyber University of Foreign Studies is a cyber university operated by Hankuk University of Foreign Studies. It has developed education programmes in the area of foreign language content following the characteristics of its mother organisation, Hankuk University of Foreign Studies, and has operated successfully by developing and operating teaching methods and a tutoring system based on its educational philosophy. 
3.2.2 Secure a concrete and faithful instructional design system and efficient management (Kyunghee Cyber University)
In order for education to be practiced successfully in a cyber university, quality maintenance should be highlighted throughout the design and operation of content. For quality maintenance of content, it is essential to develop learning and teaching strategies designed to achieve the goals and characteristics of education courses and subjects, and also to develop quality content equipped with technical features available for the cyber learning and teaching environment. Moreover, it is necessary to achieve the systemicity of instructional designs in order to be aware of the contents and systematic process of instructional designs.

Taking this point into consideration, Kyunghee Cyber University operates an efficient management system to support content development and effective research between professors and content development professionals (instructional designers and content development managers), then secures a concrete and faithful instructional design system, and operates it efficiently. It has secured various contents appropriate for the goals and characteristics of subjects through the instructional design system, and developed various types of content besides the content of presentation types: self-control learning, simulation, research, debate, problem based, project, problem solving, expert participation, peer to peer, and cyber experience activity. It has documented and stored in written format all the syllabuses, content development plans and storyboards from the process of developing content. Furthermore, it has constructed and managed a Content Development Management System (CDMS) in order to manage the output effectively, and tried to secure the quality maintenance of instructional designs through continuous research and development activities. 
3.3 Humanware

3.3.1 
 Quality maintenance of instructors through Best Teaching Award system (Kyunghee Cyber University)
In adult education, lesson quality is determined by the professor's to teach ability So, lifelong learning institutions have been working to develop the lesson skills of instructors. As a part of this effort, they conduct teaching evaluations for quality maintenance. However, this is not a mere record about educators but also for the research of improving teaching skills and effective lessons, which requires a feedback system accordingly. 

The Best Teaching Award system of Kyunghee Cyber University is designed to reform the perceptions and attitudes of instructors, and ultimately to improve the quality maintenance of the lessons by giving positive motivation to instructors and inducing research and self-reflection. The Best Teaching Award system chooses the winner by evaluating the aspects of lesson production and class operation on the basis of the results from monitoring the classroom. This award conducts a public ceremony to provide positive reinforcement, and shows a winner’s classroom with the quality Teaching Tips to the public to utilise these in the development strategic teaching methods. 
3.3.2 ‘Lion’, mentoring and the programmes for the disabled to improve student learning activities (Hanyang Cyber University)
Cyber universities, as a main institution to support lifelong learning, have a very high percentage of adult learners who have been out of education for a long time. These adult learners may run into difficulties in the process of returning to study, especially in the case of long-distance learning as opposed to face-to-face learning. Self-directed learning should be supported in order to help overcome these difficulties and prevent these learners from dropping out of study.   
Hanyang Cyber University has developed programmes such as ’Lion’, ’Mentoring’ and ’Disabled friends’ to improve the learning experiences of students and to prevent drop-out, and has received high commendation for their successful operation. Specifically, with the introduction of an autonomous student tutoring programme that encourages co-operative learning between peers for a semester, the university has revitalised interaction between teachers and students, and between students and students, and has assisted new and transferring students to adapt to campus life through the senior–junior mentoring programme. These programmes have been operated in the form of combined online and face-to-face meetings, and have helped to ensure the learning rights of disabled students. 
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Figure 3: Home page of ‘Lion’ and mentoring programmes of Hanyang University

3.3.3 Spread the educational effects through an active interaction programme with the world outside the institution (Hanyang Cyber University)
With lifelong learning institutions, members of the entire community are potential learning customers. At the same time, online universities and online education are viewed not only as a degree-granting institution but also as a new educational paradigm in the knowledge and information society for the wide availability of higher education. Therefore, a cyber university is required to play the role of facilitator in order to lead a healthy lifelong learning society by lowering barriers to initial entry.

Hanyang Cyber University provides a variety of social volunteer programmes in order to promote interaction between learners and local neighbours. The social volunteer programmes can be categorised into four different types. The first is a campus volunteer programme to encourage mutual co-operation between seniors and juniors, and between peers and peers. Second is a genuine volunteer programme to contribute to the community. The third one is a major or club volunteer programme which can make the most use of their specialist major knowledge. The fourth is a support programme for disabled students. These volunteer programmes keep abreast of credit-linked social volunteer programmes, support the HYCU Corps and disabled students, and the major-linked social contribution programme. 
3.4 Systemware
3.4.1 Strengthen the reliability of service and the security of privacy (Hanyang Cyber University)
If lifelong education is conducted in the form of e-learning, it is necessary to manage a variety of educational information, which is generated during the learning. It is essential to collect information systematically in order to provide the necessary information to learners, and to protect this information for privacy. The reliability of the service system is also required to operate education programmes systematically. 

Hanyang Cyber University, having recognised the necessity for the reliability of service and the right of privacy of online education services, has prepared against cyber attacks and the leak of private information in order to guard privacy. These efforts have led to the establishment of the Information Security Management System (ISMS) including basic instructions on information security and creating a maintenance plan and acquisition of its certification. Through these efforts, the university is able to improve the awareness of information security of faculty and staff, and inspire confidence in the private information management and protection of student privacy. 
4. Design lifelong education with e-learning
We have found some principles for designing lifelong education with e-learning by analysing Korean cyber university cases and selecting best practices on four criteria. 
4.1 Hardware
In designing lifelong education systems with e-learning, it is essential to consider hardware devices. When it comes to terminal units, we have to give careful consideration not only to PCs but also to ubiquitous devices, because our learners are ready to use Live U (ubiquitous) environments. New technology continues to introduce new terminal units in learning devices, so more lightweight, more comfortable designs, and more shock-proof stable designs are demanded. 

Another aspect of hardware is network. We want smoothly accessible and powerful e-learning servers. This means that it is necessary to design the network and its size so that it is capable of holding the traffic against the users’ connecting loads and of allowing easy access from both inside and outside the school. So we need to provide full educational guidance for each learner so that they do not suffer inconvenience on using the network.

Finally, after service should be included under the aspect of hardware. While e-learning is involved in lifelong education, learners are expected to encounter difficulties or problems caused by the network or terminal units besides learning content and methods. To resolve such adversity, lifelong education with e-learning needs to have an after service centre inside the school. When problems are reported, teachers can call in a technician or send the computer to the after service centre. The after service centre should prepare a simplified repair process. Repair should take less time with a more simple process.

4. 2 Software
The design of a lifelong education system with e-learning also needs to consider software aspects such as learning content, and how to support learners and instructors.

The first factor is learning content. We need to design the content according to the needs of the client learners. Constructible format means that we need to provide learner-directed activity and indirect experience for learners including current textbooks and references. Learning content also needs high compatibility and usability. Teachers can create their own content from the Cyber Home Learning System, EBS(Educational Broadcasting System) and other content, and then upload them to the e-learning system. Teachers also reconstruct the learning management system according to their teaching methodology in order to provide students with properly fitting content.

The second factor is to support learners. In lifelong education, the emphasis is on the learning process at the pace of the learner’s individual progress. So, we need to design a self-directed learning management system for the individual and appropriate learning models and guidance. We also need to cut off access to harmful sites and games.

The third factor is to support teachers. We need to provide teachers with various instructional models according to their needs, lesson objectives, teaching methods and learning content appropriate to the lesson. A monitoring system that feeds to teachers the actual situations of the individual and collaborative learning activities of learners will be a great help for teaching. If we can offer teachers a tool to evaluate students’ learning situations, the instructional models will be effective in lifelong education. 
4.3 Humanware
In designing lifelong education systems with e-learning, humanware is a crucial element. Learners are assumed to have the core capabilities required for lifelong learning, and instructors are supposed to have the professional ability to teach.

The required competency for learners can be summarised with the six factors represented by CREATE’ (see Figure 4);

· ‘C’ means cognitive capability, including a problem-solving ability and a critical thinking ability. 

· ‘R’ means relational capability, including the ability to create harmonious and reliable relationships. 

· ‘E’ means emotional capability, including the ability to control one’s emotion wisely with an appreciative eye on technology and an aesthetic sense. 

· ‘A’ means adaptability, including the ability to find information with fast search and critically evaluate and use it for one’s own purpose. 

· ‘T’ means technology literacy, including right understanding about the characteristics and ranges of use of ubiquitous technology. 

· ‘E’ means an effective learning ability, including self-directed learning ability which can be self-planning, self-monitoring, reflection and self-evaluation. 
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Figure 4: Competency of humanware

Instructors require capabilities such as the development of professional ability in ICT, teaching competency through building the experience-based training system and pre-service teacher’s training, etc. 
4.4 Systemware
Lastly, to establish sustainable systemware, it is necessary to take security and the issue of social support into account. The security for lifelong education programmes needs to develop hardware and software to prevent the loss of personal information, while it is also needed to provide education in ethics and information in order to be aware of the side effects of the ICT environment. We can make more educational opportunities by utilising various local communities such as a museums and libraries as educational resources through social support. 
5. Conclusion 
The IT revolution enables us to meet the needs of lifelong education in this rapidly changing society while the possibility of obtaining education also increases. A lifelong education society places the emphasis on learners as the active subject. It should be lifelong education that can support learners to satisfy their needs of learning. Korea, one of the world’s IT powerhouses, has made great efforts to bring in education innovations with the introduction of e-learning, which now performs a role of liaison between learning environments of the traditional learning style and the upcoming ubiquitous environment of the future. E-learning has contributed to the expansion of lifelong education on the basis of the characteristics of ‘anytime, anywhere, anyone’. This study has selected cyber universities as examples of lifelong education and analysed them on four criteria in order to draw attention to best practices. It can grasp such implications about the ways to succeed in grafting e-learning on lifelong education as set out below. 

First, the entire process through which a lifelong education institution introduces e-learning, utilises it and evaluates it must be accomplished by means of a systematic approach in order to successfully assist in establishing a lifelong education society while comprehensive quality management is also required. The reason that a systematic approach is essential is because of the fear that if physical technology is introduced without consideration of infrastructures and human resources, e-learning may end up as in-name-only education without succeeding in putting each constituent into harmony for successful e-learning applications. Furthermore, total quality management is also essential to considering hardware, software, humanware and systemware. They need to be managed in co-ordination and incessantly. 

Second, even though infrastructures and systems are important factors, expert training programmes are needed to ensure human resources. For example, if teachers stick to traditional ways in spite of the presence of cutting-edge facilities, or teachers are scared to make use of new facilities, it is hard to apply and distribute a new way of education and to expect the effects even if a new educational method is applied. Therefore, training should be provided in order to secure human resources.

Finally, it should be realised that meeting the needs of education means more than the introduction of changes of education methodology at the level of utilising simple skills. A lifelong learning system through e-learning should be fulfilled where learners have to try to gain the ability of self-initiating learning and the modern society’s competitive powers such as creativity, communication skills, and so on. 
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