

e-Learning and the social shaping of technology
Introduction
E-learning is a young technology and the study of e-learning is equally in its infancy. Despite this there is by now an extensive literature on the subject and learning technology is increasingly recognised as a discipline in itself. However the overwhelming majority of these studies, from both proponents and sceptics,  have been technologically determinist, based on the potentials and effects of technologies on education and learning, rather than looking at the influence of learning and teaching on technology (Attwell et al). 
The hypothesis which this paper is based on is that the forms and uses of technologies are shaped by political and social processes (Rauner, Heidegger). If learning is a social process (Young), then any consideration of the development and impact of e-learning and e-learning technologies needs to examine the wider social, economic and cultural processes and discourses involved in the development and implementation of new technologies in education. 
The paper suggests that three dominant policy discourses in education have shaped the development and implementation of e-learning: commodification, privatization and a restricted discourse of lifelong learning, which in turn are based on broader discourses around globalization and the privatization of knowledge. These discourses are explained below followed by examples of how they have effected the development and application of e-learning technologies. However, the development of capitalism and capitalist societies is contradictory based on dialectical development and struggle. Whilst the discourses may be dominant within the present period of capitalism and have thus shaped the development of e-learning, there are alternative and contradictory trends. Some commentators have pointed to e-learning as a disruptive technology. Furthermore, there is emerging evidence that learners themselves may be shaping technologies in different ways and for different purposes than was intended. The paper will draw on the results of a European Commission funded study in the use of Information and Communication Technologies for learning in Small and Medium Enterprises to illustrate this development. Finally the paper will consider the implications of these new uses of technology for conceptions of literacy and engagement in civil society.
Dominant policy discourses and the development of e-learning
Perhaps the most notable discourse which has shaped the development of e-learning is that of privatisation. Richard Hatcher (2000) (cited in Ball, 2004) distinguishes between endogenous and exogenous privatisation. the latter refers to the bringing in in various ways, of private providers to public services. The former refers to the re-working of existing public sector delivery into forms which mimic the private and have similar consequences in terms of practices, values and identities. This is what Glenn Riwowski refers to as the process of “capitalism making public schools / universities into value / commodity providing enterprises...institutionally rearranged on a model of capitalist development”. Privatisation requires the  commodification of education: “social relations conducted as and in the form of relations between commodities and things” (Bottomore, Harris et al, 1983). “Commodification encompasses both an attention to the naturalisation of changes which are taking place in the everyday life of our production and consumption activities and more general processes of capitalism and its inherent crises and instabilities which underpin the search for new markets, new products and thus new sources of profits” (Ball, 2004). 
Commodification also embraces the displacement of use values by exchange values and describes how consumer culture becomes embedded in daily lives through an array of subtle process (Gottdiener, 2000).
There processes can be seen as taking a number of different forms in education. One is the replacement of exchange value for use value in academic labour (Wilmott, 1995). More fundamental possibly is the repositioning of learners or students as customers or consumers of education. Education becomes a service to be consumed, based on standardised curriculum products which can be exchanged through a market mechanism and delivered by private sector providers. In order to provide a transparent market, quality has to be measured and quantified through comparable indices (piloted by the UK through Standard Assessment Tests and taken to its ultimate limit in the international Pisa study). Knowledge must be available as objects and consumption acknowledged through exchangeable credit based on outcomes.
The development and implementation of e-learning, from the 1970’s onwards corresponded with the emergence of life long learning as a major theme on educational policy discourse. The shortening of the product life-cycle, the growing rate of technological change and implementation and increasing global competition required the extension of learning throughout the working life (Attwell and Heidegger, 2001). Computer based learning offered the promise of the cheap provision of mass continuing training. Furthermore, distance learning could be extended to allow the expansion of university education without commensurate investment in faculty and infrastructure. 
However this limited conception of lifelong learning was accompanied by three further policy prerogatives. First was that learning should be linked to the needs of the employment market, rather than to any broader conception of educational goals.  Second was the idea of employability: that it was the responsibility of the learner (or consumer) to maintain and update their personal skills and knowledge to meet market demand (in the form of employment). The third and linked policy was that the extension of training would be controlled and provided by the market, with training ‘on demand’ and delivered by the private sector. Thus e-learning technologies would be developed by the Information Technology sector (despite their frequent lack of educational experience and expertise) and regulated by demand. This did not obviate the need for market intervention which took different forms in different countries. In some cases it took the form of measures to stimulate demand, as in the case of the UK government's ill judged attempt to provide individual training vouchers or in other cases attempt to regulate supply as in Greece through the regulation of training providers.
Of course there are multiple discourses in education and contradictory developments and trends in the introduction of e-learning. But as Basil Bernstein, referring to public general education policy, has pointed out “market relevance is becoming the key orienting criterion for the selection of discourse, their relation to each other, their forms and their research. This movement has profound implication from the primary school to the university” (Bernstein, 1996). The implication was far stronger for e-learning. In this regard it is interesting to note that the implementation of e-learning tends to be most advanced in those countries following an Anglo Saxon model where moves towards privatisation and commodification are also most developed and most accepted (for discussion of different models see Wickham ,2005).
Underpinning education policy was and attempt to respond to changing economies and society. E-learning represented the opportunity for the expansion of capitalism into new markets. The commodification and privatisation of learning and the emergence of lifelong learning represented a potentially huge market. At the same time e-learning was not subject to the same localised constraints of traditional education and training delivery (or at least was not seen to be), thus providing the promise of considerable economies of scale. Thus educational technologies could be co-opted to the globalisation of economies and social exchange and production. Lifelong learning could be utilised in the liberalisation of labour markets, with just-in-time computer based learning allowing the development of a flexible and skilled labour force to meet short term employment needs.
It is no coincidence that e-learning has made most impact in multi-national companies and in large enterprises. This will be explored further later in this paper. But one important point is that it was possible to portray e-learning as outside the ‘normal’ education system. Indeed the very process of naming e-learning as such (whoever heard of over-head projector based learning) and thus distinguishing between learning using computer based technologies and any other technology, was important in overcoming opposition to the privatisation of the sector. Where public sector institutions were to provide e-learning this should be predominantly as a separate ‘project’ to their normal education and training provision, essentially offering a  service in competition to existing market providers. And in return, private e-learning providers should be allowed to compete with public education providers though the expansion of corporate universities.
Although the strength and penetration of these discourses varies in different countries, or different capitalisms, any reader familiar with European education projects will recognise most of these terms. So to will those working in the field of education technology. Most liberal educationalists, critical of these deep seated changes in education, have tended toward blaming e-learning as a causal factor or at best noted that educational technology has been used to advance such unwelcome erosion of education as a public good. Indeed, the evidence is plentiful. 
However it can also be said that the development of e-learning systems and applications has largely been constricted and shaped by the dominant discourses. In particular e-learning systems have been shaped by managerialism, standardisation and commercialisation, in turn driven by the  move towards privatisation and commodification and by the drive to transform the social process of teaching and learning into a set of standardised and measured products (Hall, 2005).
Managerialism represents the changing role of the education system, and of workers within the system, not to imbue and distil learning but to manage the education process. Success is based on efficiency and numbers, in achievement of measured and reported outcomes. Educational technology could be co-opted to improve the efficiency of the education process. Instead of focusing on technology for learning, major investment has been in the development of Learning Management Systems (LMS), designed to handle the registration of students, the delivery of learning materials, testing and reporting. Learning Management Systems (or Virtual Learning Environments) are designed as a walled area outside the wider environment of the web, an institutionally controlled space into which students must enter if they are to be allowed to learn. Despite the recent spread of Open Source LMS, the development and maintenance of these monolithic systems is largely controlled by the private sector e-learning technology industry with a recent spate of mergers leaving control in the hands of a limited number of major multinational companies.
Commodification requires the development of a mass of standardised products which in e-learning terms have taken the form of Learning Objects. Learning objects are small chunks of learning materials, conforming to a standard technical specification, which can then be sequenced for delivery through an LMS to particular target groups. It is perhaps unsurprising the the driving force behind the SCORM technical specification for Learning Objects was the US Ministry of Defence (who, incidentally, provide a vast subsidy to the private e-learning industry). 
Where once teachers were responsible for designing learning materials, now institutions are encouraged to buy learning materials from private providers, form the e-learning industry and from educational publishers. In the UK, newspaper advertisements encourage parents to pressurise their children's schools to buy learning materials from one or another company. Digital rights management is designed to ensure only those institutions who are so licensed are able to use the learning materials. 
Learning is supposed to take place not through engagement with the wider environment and through social processes but through interaction with the sequenced learning objects albeit with the help of an on-line mentor and through participation in a closed forum.
Assessment takes place through interaction with a bank of machine readable questions and answers. One of the driving forces behind the agreement and adoption of the QTI standard for computer based assessment was to create a market in question banks.
Even the development of individual learning portfolios has been inhibited by the desire to control and commodify learning. Rather than learners being encouraged to develop an account of all their learning experiences, many systems constrain the recording and reflection on learning to the learning outcomes prescribed by the curriculum (Attwell, 2005) and by the desire to present the results of the portfolio in a standard way.
The impact of e-learning on education and training
The impact of e-learning has been varied. The e-learning market has grown at a far slower rate than expected and the spread of open source software is threatening parts of the market.
In general, education is a conservative sector, slow to change. Whilst e-learning might have developed under the strong influence of commodification and managerialism, the impact and implementation has depended on the relation and interchange with existing values and infrastructures within the education system.
The greatest impact has been on training in larger companies. These enterprises have always tended towards an information diffusion attitude towards corporate training. The sector has as a whole been marked by a market orientation. Furthermore, larger enterprises have already the necessary infrastructure in terms of personnel, computer systems and training infrastructure. e-learning has been seen as an opportunity both for cost cutting and for extending training (although there is little convincing evidence that e-learning is in fact cheaper than traditional training). Nevertheless, there is some evidence to suggest that the introduction of e-learning has been associated by employees with liberalisation of labour markets and increases in productivity at the employees expense especially in the finance and banking sectors (Reimann) . In this sector, as in others, the impact of e-learning is strongly related to the subject being studied. Some subjects lend themselves far better to an information transmission approach than others.
In the university and higher education sector the impact of e-learning is more mixed. The traditional distance universities have, in general, utilised new technologies to extend and enhance practices based on a developed pedagogy. Established academic values have held out against the new consumerism.
For other higher education institutions the impact has been more problematic. Many institutions have successfully adopted e-learning to provide enhanced learning opportunities and increased flexibility for existing programmes and curricula following a  model now coined as blended learning.
However, it is the attempts to set up parallel ‘virtual universities’ which has been far less successful. Virtual or on line universities were seen as an opportunity to extend markets. Much of the problem has been the unsuitability of the pedagogic model of information transmission to an academic curriculum based on deeper learning and reflection. At the same time the competitive nature of such undertakings has cut across more  traditional values of academic collaboration and knowledge sharing. 
Virtual university shave been beset by high drop out rates. This may be in part due tot the profoundly unsatisfactory pedagogic experience and in particular to lack of attention to the social nature of learning.  It may also be due to the ease of  enrolment and leaving, from a social as well as regulatory standing. Much of the literature ‘blames’ resistance by teachers and faculty as a barrier to the implementation of e-learning.  Resistance by teachers has been often ascribed to lack of technical familiarity and confidence and to a conservative fear of the unknown. It may be that such resistance is far more rational, based on a rejection of the values and culture of these institutional initiatives and also on the increases in workload that participation in e-learning programmes may imply.
This is not to imply that there has not been some extremely innovative developments in e-learning in practice in universities and higher education. But these initiatives have often been driven by individual enthusiasts who have rejected or significantly modified the applications and practices of business driven e-learning.
In the further education or the K12 sector of vocational education and training, e-learning has made only a limited impact. A major barrier has been the expense of developing or purchasing learning materials for smaller cohorts of students and in national languages. For many subject areas, the culture and pedagogy of learning based on activity is at loggerheads with the dominant cultures and pedagogy of e-learning. Furthermore, many of the smaller vocational schools and colleges have lacked the infrastructure to implement and maintain complex e-learning systems. Whilst there has been some pressure to commodify the sector, especially through the development of modular and outcome based qualifications, in general the culture of vocational education and training is more rooted in an older craft trade culture rather than corporate and standardised learning.
The major barrier to the development of e-learning has been a clash between the pressures towards managerialism and consumerism based on dominant political and social discourses, the cultures and values of educational and training institutions and staff and the way in which people  learn, particularly the social nature of learning. Commodification and standardisation, regardless of the pedagogic terminology in which they are wrapped, stand in contradiction to learning in a social environment. The next section of this paper will look at the use of e-learning in Small and Medium enterprises. The hypothesis advanced is that the consumerist approach to education and training using e-learning has failed to make any impact in this sector, but that individuals are increasingly using Information and Communication technologies for learning in different ways and thus re-shaping the forms which e-learning takes. In so doing they are developing alternative approaches to pedagogy based on a social dimension to learning. The final part of the paper will explore the implications of such an approach for concepts for education and training policy and in particular for digital literacy, proposing a far broader definition than that commonly held today.
e-learning in Small and Medium Enterprises
Policy discourses for of use of e-learning in SMEs have seen its introduction as unproblematic, based on a series of assumptions. Assumption number one was that SMEs appreciated that in order to become and remain competitive they must train their staff. Assumption number two was that one of the major reasons SMEs do not train staff is due to the difficulties in releasing staff for training. Assumption number three was that e-learning could solve this problem by allowing just in time training, taking place on-line and at the workplace. As such, SMEs were a major target for extending the market for e-learning and for both private e-learning providers and for pubic institutionally based providers.
Research undertaken through the seven country, EU funded, ICT and SME project, in line with other surveys and studies, has shown that none of these assumptions hold true. Many SME managers are unconvinced of the benefits of continuing (and in some cases, initial training), either believing that their enterprise already possesses the required skills, that if additional skills and knowledge are required the workers will gain these primarily through experience or that it is cheaper and more efficient to but in trained staff than to provide training themselves. Of course, this is a generalisation. The term SME covers a broad range of different enterprises, and the results of our research suggests that attitudes and involvement in training may vary by size and by sector. Furthermore, there is some evidence to suggest that involvement in training varies by country dependent on different cultures and systems.
Nevertheless, in the seven countries involved in the ICT SME study, there has been little evidence of consistent involvement in formal e-learning on a geographical or sector basis. That is not to say that learning is not taking place in SMEs or that computers are not being used for learning. In the case studies we have undertaken in Wales we have found a surprisingly high use of ICT for learning. This learning is not taking place through organised classes, face to face or through computer mediation, but is predominantly informal and social and utilises business and social software applications rather than purpose designed e-learning software. The following section explains the main findings of the study.
Education and training policies
Few of the enterprises studied had a formal policy for education and training. Neither did they have a budget for training or was there any individual with formal responsibility for training. This is not to say that managers were unaware of the importance of the skills and knowledge of their workforce. They saw those skills as being acquired through recruitment of skilled staff or from informal work based learning. Most SME managers saw their staff as having a personal responsibility to acquire new skills and knowledge as part of a collective responsibility for the company’s profitability and growth.
Attitude to formal qualifications
Few of the enterprises were greatly concerned with formal qualifications, other than in those limited areas – such as in the restaurant and food industry – where formal qualifications were a regulatory requirement. Previous experience was seen as much more important. One enterprise said they did not even look at qualifications on an application form but relied totally on job interviews. All of the SMEs had strong involvement in informal sector and / or geographical networks and these networks were often the source of new recruits, rather than job advertisements and formal recruitment procedures.
Limited formal training and learning
As might be expected given the lack of formal training policies, there was very little formal training, either face to face or using ICT. Where formal training was seen as necessary, or where formal training was required for regulatory reason, enterprises tended towards buying in participation in face-to-face courses from public sector education and training providers. Where this was unavailable, private trainers were used and selection was on reputation obtained through word of mouth.
Little knowledge of e-Learning
Few managers or staff in the SMEs we studies were aware of the potential or possibilities of ICT for formal learning. None had received any information from public bodies in this area. Although some had received advertising material by post, this had been seen as junk mail circulars.
Much use of Information and Communication Technologies
Whilst obviously the use of ICT in the workplace varied according to sector and occupation, SMEs were using computers extensively in their day-to-day business operations. 
Users of ICT included:
	For administration and accounting

For business to business transactions (including trading through e-Bay)
For customer communication
For advertising and promotion
For stock control and logistics
From our interviews it would appear that the use of ICT in SMEs is increasing, particularly for e-commerce and for business to business transactions. A number of the enterprises felt they were not exploiting the web as fully as they should and were planning further activities in this area. The particular areas of concern were that whilst the web was being used for business to business transactions with suppliers, few of the enterprises were themselves offering sales or services through e-commerce. A number of the enterprises also felt their web sites to be amateurish and offered little functionality.
Much informal learning
In contrast to the paucity of formal learning provision in the SMEs we studied, there was a great deal of informal learning taking place. From our study most informal learning appeared be learner driven, rather than planned in conjunction with others in the enterprise, and was problem motivated, although some learners were motivated by their own interest rather than in response to any specific problem. In many cases ICT was being used as part of this informal learning. The main means of ICT based learning was Google key word searches. Managers were often unaware of this learning, although they were frequently aware of the problem which inspired it. 
There were considerable differences in the use of ICT for informal learning between different enterprises. It would be tempting to ascribe these differences to age, sector, size or occupation but it is hard to discern such causal factors from the case studies undertaken.
Work organisation a key factor
The one causal relationship which appeared was the link between work organisation and the use of ICT for learning. ICT was most frequently used for learning in those enterprises with flatter hierarchies and more devolved decision talking responsibilities and in which employees had greater autonomy in the organisation of their own work. Interestingly, these enterprises also tended to have a more experienced workforce and low turnover of employees. 
Conversely, hierarchical work organisations tended to have the least use of ICT for learning. In some cases only managers and administrative staff in these enterprises had access to computers and the internet. There was no evidence of any organised support or informal learning – either face to face in the workplace or on-line. However, in some enterprises the learning acquired was discussed with peers as part of everyday collaboration and team work.
No accreditation of learning
None of the employees in the enterprises we studied had attempted to claim recognition or accreditation for the skills and knowledge gained through informal learning. It is not clear if this is because they are not interested in pursuing further formal qualifications or if it is because they are unaware of any opportunities of claiming accreditation for informal learning.
No general shortage of ICT skills
In general, SME managers did not perceive of any shortage in ICT skills in the workplace. They appeared of the viewpoint that younger workers especially had sufficient ICT skills to meet enterprise needs. However, two enterprises referred to problems in updating their web sites due to lack of skills.
The implications for learning
The following section explores the findings of the study of the use of ICt for learning in SMEs. It looks at both implications in terms of learning theory and examines what they mean for policy and practice and for the future development of e-learning.
Information or knowledge and the nature of informal and non formal learning
 Perhaps the most significant finding is that instead of consuming pre-sequenced learning objects and programmes ICT is being used for informal learning. In order to discuss this finding it is necessary to look more closely at the nature of informal learning. Definitions of informal and non formal learning are problematic and contested. Helen Colley, Phil Hodkinson and Janice Malcom have undertaken an extensive review of literature on this subject. In the review they identified eight different theoretical models of informal or non formal learning. They suggest the following factors as being common in many if not all of the definitions:
	“Process. This includes learner activity, pedagogical styles and issues of assessment: that is, the learning practices, and the relationships between learner and others (tutors, teachers, trainers, mentors, guides).

Location and setting.  Is the location of the learning within a setting that is primarily education, community or workplace?  Does the learning take place in the context of: fixed or open time frames; is there specified curriculum, objectives, certification; etc.
Purposes.  Is the learning secondary to other prime purposes, or the main purpose of itself?  Whose purposes are dominant – the learner’s, or others’? 
 Content.  This covers issues about the nature of what is being learned.  Is this the acquisition of established expert knowledge/understanding/practices, or the development of something new?  Is the focus on propositional knowledge or situated practice?  Is the focus on high status knowledge or not?”
In reality the debate seems overly academic and driven by dominant discourses in education and training policy. The distinctions between formal and non formal learning seem more often driven by finding regime requirements than by the nature of the learning itself. However there is a very big political interest in informal learning. If informal learning could be systematised it could be a cost effective route to increasing training. However in order to do this it is felt necessary to be able to measure the learning taken place - in other words to formalise that learning. Much of the political thrust is not - as it claims to be about recognised learning - but to controlling learning through a system of accreditation. In other words the concern is to develop an exchange value to learning which at present is seen only as having use value. That is not to say that exchange values are only in the interests of employers and policy makers. In an insecure labour market exchange values are important for workers. However present proposals and mechanisms to establishing exchange value are based on identifying equivalents within frameworks linking informal learning to formally acquired qualifications seem more likely to constrain rather than advantage the use and status of informal learning. A better approach might be to recognise the use value of informal learning through profiling learning in non-constrained (e)-portfolios. Such an approach would provide a major move to leaner driven learning where all learning is valid rather than only recognising that learning supported by qualification frameworks.
There is a major issue in distinguishing  between information seeking and learning. Assessment or testing has traditionally been seen as a means of assuring that learning has taken place. How effective assessment is as a measurement of learning may be contested. It may be more fruitful to examine the nature of activities resulting from informal learning as a means of validation. Activities identified through he project case studies were:
	Purposeful

Heavily influenced by context
Often resulted in changes in behaviour
Were sequenced in terms of developing a personal knowledge base
Problem driven or driven by personal interest
Social – in that they often involved recourse to shared community knowledge bases through the internet and / or shared with others in the workplace
Such criteria clearly differentiate learning  from the acquisition of information.
The issue of structuring of learning experiences is a major issue. In much of the literature, structure is seen as externally defined in the form of curricula or teaching programme. In the case studies we undertook, the learners were structuring their own learning.
There is a question as to how learners are able to incorporate learning within personal knowledge frameworks or structures. Because learning is motivated by problem solving or personal interest it is far more closely related to practice than the education acquired through formal courses and is often episodic. The immediate context of applying the learning may be an aid to incorporating and scaffolding new learning within a personal knowledge schema. On the other hand the learning acquired is not sequenced in the same way as learning acquired from formal education and training.
Much of the most interesting research in this area has been in the field of organisational learning, in attempts to explain how personal knowledge and skills become shared in communities of practice or within organisations and how new knowledge is developed. But even this work is not without its limitations. There has been widespread acceptance of the division between tacit and explicit knowledge with tacit knowledge defined as “knowledge we do not know we have” (Polyani, 1962). Nonaku and Konno have described a knowledge development cycle, showing how tacit or implicit knowledge is made explicit as part of a process of organisational learning. These ideas have been further developed by John Seely Brown, Per Erik Ellstrom and others. Other researchers have pointed to how work process knowledge is developed in communities of practice through application in the workplace (Fischer, Boreham). This work is useful in that it moves away from formally acquired and sequenced learning and towards understanding that there are different types of knowledge and that knowledge can be developed in different contexts. However to fully understand the uses of ICT for informal learning in SMEs we need more detailed understandings of the different type of knowledge being acquired and developed. 
Forms of knowledge
Jenny Hughes has produced an analysis of different forms of knowledge based on the Welsh language. Whilst English has few words to differentiate knowledge, in Welsh there are at least six different terms for knowledge processes and six different terms for different types of knowledge, each with their own distinct meaning.
The general word for knowledge in Welsh – the translation from the English word knowledge is Gwybodaeth. Even this is not an exact translation. Gwybodaeth means something like ‘knowing-ness’, rather than knowledge.
However, the word Gwybodaeth – or knowing-ness comes in different forms defining different types of knowledge.
The first six words would appear to relate to knowledge processes. They can, in turn be divided in two – the first three possibly dealing with Knowledge ‘absorption’ and the following three referring to knowledge generation: 
	Cynnull  (gwybodaeth) – to gather knowledge (as in acquisition) ‘along life’s way’

Cynhaeaf  (gwybodaeth) – to harvest (purposefully) knowledge– or set up systems for harnessing knowledge or organise knowledge
Cymrodedd  (gwybodaeth) - to compromise what you know to accommodate the unknown
Cynnau  (gwybodaeth) - to light or kindle knowledge (in someone else) – can also be used to ‘share knowledge’ but implicit is that it is an active process not simply an exchange of information, which is an entirely different concept.
Cynllunplas  (gwybodaeth) - to design (new) knowledge, paradigm shift
Cynyddu  (gwybodaeth) - to increase or grow (existing) knowledge
The second six terms deal with different types of knowledge. The first three are arguably internal and the second three external.
	(Gwybodaeth) cynhenid - original, congenital knowledge

 (Gwybodaeth) cynhwynol - innate knowledge (collective)
 (Gwybodaeth) cymrodeddol - compromised knowledge – knowledge adjusted to cope with the unexpected or unknown
 (Gwybodaeth) cymdeithasol - sociable knowledge – not ‘social skills’ but knowledge about the social context in which the knowledge is used and the appropriate way of using it
 (Gwybodaeth) cynefin - shared and passed on knowledge – implies usual, accustomed knowledge
 (Gwybodaeth) Cynddelw - archetype /model / exemplary   knowledge
These distinctions are very important and could prove extremely powerful in analysing non formal learning and knowledge development processes in Small and Medium Enterprise. For instance both ‘Cynnull (gwybodaeth) – to gather knowledge (as in acquisition) along life’s way’ and ‘Cynhaeaf (gwybodaeth) – to harvest (purposefully) knowledge – or set up systems for harnessing knowledge or organise knowledge’ take place in SMEs. But there is a very different quality to the different processes and the implications in terms of learning are quite distinct.In a similar vein the idea of ‘Cynnau (gwybodaeth) - to light or kindle knowledge as an active process” as opposed to passing on information is a very useful distinction.
Most valuable of all may be the distinction between ‘Cynyddu (gwybodaeth) - to increase or grow (existing) knowledge and Cymrodedd (gwybodaeth) - to compromise what you know to accommodate the unknown’. A quick hypothesis would suggest that much of formal learning is ‘Cynyddu’ – increasing and building on existing knowledge. Much of the informal learning using ICT falls in the definition of ‘Cymrodedd (gwybodaeth) - to compromise what you know to accommodate the unknown’. This may be why informal learning using ICT can be so powerful. 
The idea of (Gwybodaeth) cymdeithasol - sociable knowledge – not ‘social skills’ but knowledge about the social context in which the knowledge is used and the appropriate way of using it’ - is a way of explaining the social contexts to which knowledge is used in SMEs.
Pedagogic approaches – how are people using ICT to learn?
Pedagogy is usually taken to be the process of teaching or disseminating and facilitating knowledge development. This is a problem in the context of this paper, in that teachers and trainers were not present in any of the learning observed in the case studies. However, it is important to understand how people are learning through ICT, regardless of the lack of mediation through a teacher. There is of course a tradition of research in auto-didactic learning. Even this research tends to assume an external structuring of learning, through some form of guidance or through sequenced learning materials. The issue of sequencing learning and learning materials has been a major concern to e-learning researchers and developers. The project research suggests learners are primarily driven by the nature of the problem in how they sequence their learning. However, this begs the question of how that learning is structured and how the problem is approached.
The use of the Google search engine as the major tool for learning is interesting in this context. It raises the question of how people are framing their search terms, how they are refining search strings, how they are selecting from the results of search queries and how they are following hyperlinked texts. For a search result to be useful it needs to both produce materials, ideas and concepts which can connect with the learner’s existing knowledge base of the one hand and approach the issue or problem being addressed on the other. The ideas of legitimate peripheral participation and proximinal development may be helpful for explaining this process and of understanding how people are making sense of knowledge.
Lave and Wenger propose that the initial participation in a culture of practice can be observation from the periphery or legitimate peripheral participation. The participant moves from the role of observer, as learning and observation in the culture increase, to a fully functioning member. The progressive movement towards full participation enables the learner to piece together the culture of the group and establish their identity.
“Knowing is inherent in the growth and transformation of identities and it is located in relations among practitioners, their practice, the artifacts of that practice, and the social organization…of communities of practice.”(Lave and Wenger, 1991, p 122).
Especially in micro enterprises, SME employees have tended to be isolated from communities of practice. This may be a greater barrier to learning than the much fabled lack of time to attend training courses, One of the most powerful uses of ICT for learning in SMEs is the ability to connect to distributed communities of practice. There has been much comment on the phenomenon of ‘lurkers’ on discussion sites, lists servers and bulletin board. Lurking is very much a process of legitimate peripheral participation. Watching, listening and trying to make sense of a series of posts and discussions without being forced to reveal oneself or to actively participate allows the development of knowledge ‘about knowledge’ within a community and about the practices of the on-line community. 
Similar to the idea of legitimate peripheral participation is Vygotsky’s (1990) “Zone of Proximinal Development”. This theoretical construct states that learning occurs best when an expert guides a novice from the novice's current level of knowledge to the expert's level of knowledge. Bridging the zone of proximinal development construct with legitimate peripheral participation construct may be accomplished if one thinks of a zone in which the expert or mentor takes the learner from the peripheral status of knowing to a deeper status. This may be accomplished with or without intention as Lave and Wegner (1991) state:
“Legitimate peripheral participation is not itself an educational form, much less a pedagogical strategy or a teaching technique. It is an analytic viewpoint on learning, a way of understanding learning. We hope to make it clear that learning through legitimate peripheral participation takes place no matter which educational form provides a context for learning, or whether there is any intentional educational form at all. Indeed, this viewpoint makes a fundamental distinction between learning and intentional instruction (1991, p. 40).”
However the expert scaffolds the environment to the extent in which the learner is engaged with the discourse and participants within the zone and is drawn from a peripheral status to a more engaged status. The peripheral learner interacts with the mentor, expert learners and peers within this zone. More able learners (peers) or the mentor will work with the less able learner potentially allowing for socially constructed knowledge.
Within the SMEs studies there were few instances of mentoring or continuous contact with an expert. The use of ICT was allowing distributed access to expertise – albeit mediated through bulletin boards, forums and web pages. This leaves open the question as to the process of scaffolding which essentially becomes an internalised process. However the process of less able learners working with more able peers is a common process in seeking new knowledge through the use of ICT.
Essentially workers are using search engines to seek out potential forums and contexts for learning. Selection depends on closeness of interest and the level of discourse in the community. There is little point in following a discourse of too low a level, of knowledge already gained, neither is their an attraction to a discourse clearly on an level which cannot be understood. Learners wills eek a community with knowledge at a higher level than their own but which can connect with their prior learning, learning and practice. Typically they will lurk in order to understand the workings of the community and to gain some basic knowledge. After a period of time they might contribute in the form of a question and later again might themselves contribute to the hared knowledge pool. In this ways they move from the periphery through lurking to full bound participants in a community. It should be noted that communities are frequently overlapping and that the use of hyperlinks and more recently standards like trackback allow the communities to be dynamic with the emergence of new groups and discourses.
Implications for education and training systems
That much learning is taking place in the workplace totally outside the formal education and training system has considerable implications. Although informal, work based learning is not new, the use of ICT is resulting in an increase in the frequency and volume of such learning. Furthermore, employers and workers are increasingly and unconsciously seeing informal learning as an alternative to traditional education and training courses.
It is especially noticeable that in few, if any, of the enterprises we studied were individuals seeking formal recognition of new competencies and skills. This may be because they were not aware of any opportunities for such recognition or assumed (possibly correctly) that to gain recognition they would have to attend a formal course. It may also be that a similar study in a different country, or a country with a different education and labour market system, would find different results. In Wales there is very weak linkage between formal qualifications and employment. Some employers said they did not even ask about formal qualifications when interviewing job applicants. Experience and reputation were seen as much more important. The only real interest in formal qualifications was if required for legislative reasons.
To some extent the European Union is attempting to address this question through the European Qualification Framework (EQF). The EQF is competence based, rather than course driven and the EU is attempting to develop systems and processes for the accreditation of informal learning. However, the EQF is seriously flawed in that it is based on education achievement, goals and structures, rather than focusing on work based learning and knowledge. It is difficult to envisage how the learning, skills and knowledge being acquired in the SMEs we studies could easily be assessed within an educational framework,
A further finding of the research is that there was little correlation between employees previous qualifications and their present employment. To some extent this is unsurprising given the weak labour market – education and training linkages in Wales. Nevertheless, it does have implications for the education systems. Problem solving (and framing), information literacy, communication and the ability to ‘learn to learn’ are all central to the learning processes was observed in our case studies. These are variously known as key or core skills or key qualifications in the literature. It would appear that these skills or competencies are acquired through previous learning, but that the subject of that learning is not critical. It would be very interesting to know whether vocational training or university courses best developed such skills and competencies (or whether there is no difference). Sadly, the case studies are insufficient to provide any useful evidence of this. The findings would suggest that participation in further education and training is important in developing skills and knowledge but that the subject or occupational focus is of far less importance.
Work Organisation and the use of ICT for learning in SMEs
It would be wrong to pretend that ICT was being used for learning – formal or informal – in all the case studies undertaken. In some there was little evidence that any form of learning was taking place in the enterprise! In a previous publication (Attwell, 2003), it was suggested the attitude of managers was perhaps the most important factor in influencing, positively or otherwise, the incidence of the use of ICT for learning in SMEs. As a result of the case studies this hypothesis can be refined. 
Few of the managers interviewed had taken any positive steps towards encouraging employees to learn using ICT. However there were major differences in work organisation and the freedom of employees to control their own work and the responsibility of employees for that work. Some enterprises had a strictly hierarchical form of work organisation, with all major decisions being taken by senior managers, whilst in others decision making was largely devolved, with a more co-operative type of structure. These differences in work organisation were largely, but not solely, determined by the management and were perhaps the most important factor in determining the use of ICT for learning. Putting it simply, if employees are not allowed to access the internet or do not have access to computers, this is little likelihood of ICT based learning, formal or otherwise. The following list proposes some of the reasons for the very different forms of work organisation we observed:
	Differences in personality and management style. Different owners had very different approaches to management. It is interested that few had formal qualifications in management, although most were involved in some form of network with other SME managers, formal or otherwise.

Nature of the company. There is some evidence to suggest that manufacturing companies – or enterprises with production lines, tended towards more hierarchical management. However this was not so in every case, with some studies involving hierarchically organised service industries, and other manufacturing enterprises with flat management structures.
Size of the enterprise. Smaller companies tended towards being less hierarchical although once more this was not so in every case.
Relationships with employees. In some companies – especially the smaller enterprises, employees were personal friends of the managers or lived in the same communities. In these cases, management tended to be less hierarchical with greater trust relationships between management and employees.
Qualifications and skills of employees. There was a correlation between those enterprises with more highly qualified employees and less hierarchical management structures. To some extent this was related to the nature of the company and to occupational skill and knowledge requirements to undertake the work.
Stability of the enterprise. Those enterprises with a longer standing and more stability tended towards less hierarchical management structures. Many employees had been working in these enterprises for a long period, had a greater holistic knowledge of the company and of the company’s requirements and tended to take more responsibility for organisational development.
Ambition of the manager. Some enterprise owners were seeking to expand or diversify, out of need to survive or from ambition to grow, whilst others were quite content to continue at the present size. In general, where managers were content with the present size of the enterprises, they tended to leave more responsibility to the employees to manage the organisation.
That more learning takes place in less hierarchical organisation is not surprising and is one of the key ideas from proponents of the learning organisation. Barry Nyhan (Nyhan et al, 2003) states “one of the keys to promoting learning organisations is to organise work in such a way that it is promotes human development. In other words it is about building workplace environments in which people are motivated to think for themselves so that through their everyday work experiences, they develop new competences and gain new understanding and insights. Thus, people are learning from their work - they are learning as they work.”
He goes on to say: “This entails building organisations in which people have what can be termed ‘developmental work tasks’. These are challenging tasks that ‘compel’ people to stretch their potential and muster up new resources to manage demanding situations. In carrying out ‘developmental work tasks’ people are ‘developing themselves’ and are thus engaged in what can be termed ‘developmental learning'.”
There are concerns over the ‘learning organisation’ research and tradition. One is that it was largely an aspiration in that companies declared themselves a learning organisation without any real meaning or effectual changes in management or work organisation. The second was that it assumed an unproblematic confluence of interest between employees and employers. Some organisations appeared to be adopting the banner of the learning organisation as a pretext for speeding up production and for shifting responsibility for achieving organisational goals to employees, regardless of whether this was in their own interests and whether it improved or worsened working conditions. There is far less buzz around the idea of the learning organisation today although it is unclear whether this is due to passing management theory fads or whether in the harsher economic climate any  pretence of joint interest between employees and employers is being dropped.
This debate is important to the use of ICT for learning in SMEs. One of the major concerns raised at a series of European Commission seminars on e-learning in SMEs was the potential conflict of interest between employers and employees. Employers were seen as interested in lifelong learning for employees as long as it was in their own time. Employees were seen as interested in gaining further qualifications for gaining extra bargaining power or for obtaining alternative employment.
Although some managers interviewed were concerned that additional qualifications could lead to the loss of staff from their enterprise, there was little evidence of a conflict in the case studies. Managers and employees appeared to see the use of ICT, not as for learning, but as an everyday and normal part of the work process at least in those enterprises where the most informal learning was taking place. There were managerial concerns over the misuse of the internet, but this was seen as an issue to overcome, rather than as a reason to prevent internet access. 
In the case studies undertaken the greatest incidence of ICT based learning tended to take place in enterprises:
	Where employees had greatest freedom in the organisation of their work

Where employees had the greatest opportunities for proposing and implementing changes in the way work was organised
Where the nature and technologies being used were changing fastest
Where ICT was most involved in the work process 
Where employees had most responsibility for the outcomes of their work
Where team work was most important
Where employees were integrated in communities of practice
Where employees had opportunities to develop their own occupational profiles
With networks with other enterprises
Where ICT was used for Business to Business (B2B) processes
Which were involved in e-commerce
From this it could be suggested that as B2B and e-commerce becomes more important – and it was notable that most enterprise were actively considering further developments in this direction - the use of computers and ICT for informal learning will increase. If the form of work organisation is so important for informal learning, it should be possible to develop and design the workplace and work organisation in such a way as to maximise the potential of ICT based learning.
A report by the US National Science Foundation looking at informal learning in the workplace found that job competence of sales engineers demonstrated a statistically significant positive correlation with customer satisfaction. Informal learning methods demonstrated a statistically positive correlation with job competence. Informal learning methods included a well organized ‘communities of practice’ programme supported by extensive, expert knowledge capture and retrieval processes and technologies.
Such a ‘communities of practice’ programme could be introduced as part of a programme of encouraging the uptake and use of ICT by SMEs, alongside enhanced opportunities for networked knowledge capture and retrieval processes and technologies.
De Corte (1990) suggested that “a powerful teaching and learning environment occurs where:
it is based on the provision of direct experience rather than indirect experience and use of representational systems
it is based on learning through action in the contexts in which the learning is to be applied
learning takes place in the presence of experts practising in the contexts in which the learning is to be applied
experiences challenge the learner
individuals become conscious of their implicit theories about learning
individuals view learning as under their control and as intrinsically rewarding
learners become conscious of their thinking and learning strategies
there are the conditions of collaborative teamwork which provide experience for the learner in the form of modelling, feedback and encouragement to reflect
facilitators of learning such as mentor or coach themselves engage in learning to learn, facing problems, adapting to these in the practical context and reflecting on problem formulation and problem solving strategies
learners gain conscious cognition of unconscious learning through strategies such as meditation, spontaneity, reflection, intuition, imagination and fantasy (Murphy, 1975).” 
Although there were no facilitators of learning in the SMEs studied, many SMEs provide rich potential for meeting De Corte’s other criteria. Hover, for this to take place SMEs require consultancy and help in designing the learning environment.
Informal learning, ICT based learning and occupational profiles
The developing use of ICT for non formal learning in SMEs has implications for the future development and use of occupational profiles.
In most countries in Europe, occupational profiles are determined centrally through different processes but usually involving employer representatives, trade unions and other workers organisations and education and training specialists. Occupational profiles are important in that they determine, to a greater or lesser extent, labour market structures, collective pay bargaining and education and training curricula.
Obviously occupational profiles change overtime with changes in production, the adoption of new technologies and changing work organisation. New occupational profiles emerge such as mechatronics, which has brought together competences and skills from mechanical and electronic engineering. Some occupational profiles decline or even totally disappear. There is evidence to suggest that occupational profiles are changing more quickly than before, probably due to the speed of ongoing technology development and implementation.
To some extent, the degree to which occupational profiles are represented within SMEs depends on the degree of regulation. However, many SMEs may look for broader occupational profiles than in larger enterprises. With less staff, the degree of specialisation possible is more limited. 
The case studies undertaken suggested that where the use of ICT for informal learning is common, employees were tending to develop their own occupational profiles, based both on the needs of the enterprise and on their own specialities and interests. Furthermore, occupational profiles are developing in a more dynamic way than might previously have been possible. Thus, instead of occupational profiles being determined centrally and themselves defining the curriculum for a given occupation, learning is beginning to drive the development of occupational profiles.
Researchers in Germany (Rauner and Heidegger, 1997) have drawn attention to the need to re-examine the relationship between technology, education and work organisation. They have proposed the idea of wandering and dynamic occupational profiles. Heidegger and Rauner proposed reducing the number of occupational profiles in Germany from the present total of nearly 400 to about 100 ‘occupational core profiles’. “The graduates of these new apprenticeships should be able, relying on their shaping abilities, to actively ‘shape’ their career pathways (‘biographical competence’) while, at the same time, being in the position to meet new requirements on the labour market.” (Attwell and Heidegger, 2001).
Attwell and Heidegger were concerned that the introduction of new technologies were leading to technocentric development, with workers given little or no opportunity to determine their own skills and knowledge. The case studies would suggest that the use of the same technology for learning is conversely providing an opportunity for workers to shape their own occupational profiles. 
Digital literacy and key competences
 Perhaps the most important implications of the study are for the future development of digital literacy. Digital literacy has tended to be seen as a key competence for future citizenship and employment although the definition is contested. In a report on Key Competencies, Eurydice (2002) point out that any definition of key competencies is shaped by the scientific background and societal role of the person(s) supplying the definition. They cite the World Declaration on Education for All: Meeting Basic Learning Needs (World Conference on Education 1990) in stating: “Every person – child, youth and adult – shall be able to benefit from educational opportunities designed to meet their basic learning needs. These needs comprise both essential learning tools (such as literacy, oral expression, numeracy, and problem solving) and the basic learning content (such as knowledge, skills, values, and attitudes) required by human beings to be able to survive, to develop their full capacities, to live and work in dignity, to participate fully in development, to improve the quality of their lives, to make informed decisions, and to continue learning.”
Over the last five years, competency in the use of ICT has generally come to be seen as a key qualification. 
“Advances in telecommunication and microprocessor technology have expanded, intensified and altered the ways in which people interact. ICT has revolutionised business, public administration, education and the home. The magnitude of its economic and social implications has made universal access to computers and the Internet a top priority. With the mass of information available on line, the ability to access, select and administer relevant data is considered a key competence. Computer literacy, meaning the constructive and critical application of ICT, is the key to successful participation in the information society. Proficiency in ICT also serves as a catalyst for literacy, numeracy and many subject based competencies. Familiarity with the etiquette of text messaging, electronic mail and chatrooms is a social competence for any cyberspace user. Gaps in online access and inadequate ICT competence in parts of the population could have serious repercussions for social cohesion by creating a digital divide into the information-rich and the information-poor” (Eurydice, 2002).
However, whilst the Eurydice report stressed the ability to access, select and administer relevant data and the constructive and critical application of ICT, in reality the implementation of curricula has probably been far narrower. A report by the Socrates I-Curriculum project entitled “An Overview of current ICT teaching“ (Ulicsak and Owen, 2003) concludes that in practice “there is a focus on operational skills; the competencies tend to focus on how to use ICT rather than at a meta-competency level, that is, how technology can be used to model and transform an activity. Even in Germany, where the goal is to shift to project-oriented education so that the students understand the relevance of ICT and use it to model and hence reflect on problems, it was noted that operating skills are taught initially, then weeks or months later the role of ICT in the wider context is addressed.” 
European Computer Driving Licence
Both the Eurydice report and the I-Curriculum project are school-based studies. It is harder to gain an overview of basic skills in vocational education and training. The main curriculum in use is almost certainly the European Computer Driving  Licence (ECDL). ECDL is interesting in that it comes from a 1995 initiative by the European Commission to raise the level of IT skills in industry (ECDL, 2004). As part of this initiative it funded a Council of European Professional Informatics Societies task force to examine how to raise IT skill levels in industry throughout Europe. The task force identified the Finnish Computer Driving License (which had been introduced in Finland the previous year) as a potentially suitable vehicle and carried out pilot tests during 1995 and early 1996.
Following this, a new test was launched as the European Computer Driving License in August 1996 in Sweden. In 1997 the European Computer Driving License Foundation was established in Dublin as a private company with a small grant from the Irish government and the ECDL was subsequently rolled out across Europe and internationally. ECDL is now available in 135 countries including every country in Europe. However, ECDL is narrowly focused on operational skills. There are seven modules (ECDL, 2004):
	Concepts of Information technology

Using the Computer and Managing Files
Word processing
Spreadsheets
Database
Presentation
Information and Communication
Even module seven is focused on the technology of information and communication (e.g. the use of email clients and internet browsers), rather than its social application.
The achievement of a European wide qualification is truly impressive and it is noteworthy that ECDL has established quality systems for the delivery of training. But there are a number of problems. The narrow technological focus means that if students are to follow a wider basic skills curriculum involving the social use of technology and, in particular, the ability to access, select and administer relevant data, this will be divorced from learning about the technology itself. 
Secondly, is the emergent age group gap in expertise in the use of technology. Whilst there are undoubtedly still many adults who are functionally illiterate in the use of computers, nearly every young person growing up today learns how to use computers as part of everyday life. The survey undertaken by the ICT and SME project undertaken in some 350 enterprises in seven different European projects concluded that basic technical skills in the use of ICT was not seen as a problem within Small and Medium Enterprises (Admiraal, forthcoming). What is at issue is how those skills might be used in the workplace. 
New definitions of digital literacy
John Seely Brown in a speech in 1999, looked at the new dimensions of learning, working and playing in the digital age. One dimension he drew attention to was literacy and how it is evolving.  The new literacy, the one beyond text and knowledge, he said, is one of information navigation.
Linked to this was learning and how that is shifting. He pointed to the growth of discovery or experiential learning. As kids work in the new digital media, he said, rather than abstract logic, they deploy Bricolage. Bricolage relates to the concrete and has to do with the ability to find something – an object or a tool, a piece of code, a document - and to use it in a new way and in a new context. But to be a successful bricoleur of the virtual rather than the physical you have to be able to decide whether or not to trust or believe these things. Therefore the need for making judgements is greater than ever before.
Navigation is being coupled to discovery and discovery being coupled to bricolage but you do not dare build on whatever you discover unless you can make a judgement concerning its quality or trustworthiness. 
The final dimension Seely Brown addressed was that of action. He suggests new forms of learning are based on trying things and action, rather than on more abstract knowledge. “Learning becomes as much social as cognitive, as much concrete as abstract, and becomes intertwined with judgement and exploration”.
This definition of the new skills required of the digital age is much broader than any of the curricula presently being provided in the education and training systems. Of course it is possible to argue that Seely Brown is only talking about how young people learn when using the web. But it is interesting that, unlike in the school sector, much of vocational education and training has been based on the experiential learning of vocational skills through practice. 
One case study identified by the I-curriculum project is following the Seely Brown approach to ‘learning through making’ (Heinemann, 2004). In 2002, the Schulzentrum Obervieland, an integrated Hauptshule and Realshule in Bremen in Germany,  developed a new programme for the use and integration of new media. As part of this programme the school has developed a partnership with the Bremen Open Channel. The strategy is to use media as a flagship for the overall development of the school. Students are encouraged to produce video films on a wide range of issues as part of the curriculum and partly as a spare time out of school activity. The contents range from a documentary on the school canteen and personal biographies, to films on school sports trips. Developing expertise in ICT and the use of media by teachers is based on a grassroots approach through building teams for short cross-subject projects, including at least one teacher already deemed an expert in the use of new media.
According to Heinemann this project has three different levels of impact. The first is in visual communications and the production of video. Students expressly address the issue that producing a film is more than just taking film footage. Different music, film techniques and cutting techniques affect the outcome and perception of the film. This is learnt both through practice and through learning theory and history about film – e.g. Citizen Kane, Metropolis and Battleship Potemkin. Not only do students look at the theory and making of films, but at assisted roles and skills including for example the process of producing copies. This leads them to examining the issue of the manipulation of media, in both theory and through the production of a short documentary followed by the use of different background music, camera angles and production techniques to make from the same material a film with different effects on the audience. The second level is in presentation. The effective presentation of materials depends on the subject, the medium and audience. The school is traditionally strong in organising group work and this approach has been strengthened by the focus on producing presentations. It is interesting that the adequacy of the use of the presentation, rather than more traditionally in Germany the understanding of the subject materials, forms part of the student assessment. The third level, integrated in the first two, is the change in the roles of teachers and students. Student work is based on producing things and the role of the teacher is to help and facilitate this production.
Other definitions of ICT literacy
Seely Brown is not alone in calling for a wider definition of digital skills. The International ICT Literacy Panel, comprised of experts from education, government, non governmental organisations, labour and the private sector, including representatives from five countries (Australia, Brazil, Canada, France and the United States) defined ICT literacy as 
“using digital technology, communications tools, and /or networks to access, manage, integrate, evaluate and create information in order to function in a knowledge society” (International ICT Literacy Panel, 2002). 
The “continuum of skills and knowledge” required, they said, included:
	Access – knowing about and knowing how to collect and/ or retrieve data;

Manage – applying an existing organisational or classification scheme;
Integrate – interpreting and representing information. It involves summarising, comparing and contrasting;
Evaluate – making judgements about the quality, relevance, usefulness, or efficiency of information;
Create – generating information by adapting, applying, designing, inventing, or authoring information.
The EC funded Socrates I-Curriculum project has a similar position. They distinguish between transformational, integrating and operational skills and knowledge, and have put forward the following table with table categories and examples of criteria from each as a stage towards the development of a framework for digital skills (I-Curriculum, 2003).



Transformational
Integrating
Operational
Exchanging and sharing information AND Communication and collaboration
Make metrics to evaluate the benefits of an (ICT) activity 
To work within a community of practice on knowledge-rich tasks
To recognise and infer information from different formats 
To know the style for communicating effectively
To know the terms used 
To understand the basics of computers
Researching: Finding things out
Design or evaluate systems that are commensurate, valid, communicative, authentic, reliable, legible and plausible, explicitly consider the limitations and constraints
To recognise the appropriate level of detail for task 
To recognise the need to analyse these data sources, e.g., is it reliable?  
To use spreadsheets, word processing tools, databases – add elements, format, checking procedures etc.
Developing ideas and making things happen
Evaluate the assumptions and values embodied in particular models and modelling systems
Be able to relate the results to the instructions and outcomes
To be able to read the values given by the technology
Working practices and attitudes
To analyse societal and individual consequences of the use of ICT in economic, political and cultural terms and how information affects opinion
To be aware of questions of equity in access to, and use of, ICT
To know risks and advantages of using technology and how to act prudently
According to the I-curriculum project research, much of what is presently being taught as basic skills in information and communication technology is operational. They see a need to extend these skills to include those in the integrating and operational column. In terms of ICT basics skills in vocational education and training, it is not difficult to imagine that integrating and transformational skills could be integrated as part of occupational skills provision and learnt through work based learning. 
There is recognition of the need for new basic skills or digital literacy as a result of the far ranging impact of ICT within society. However present basic skills provision is limited, focusing on the operational skills of how to use technology and failing to develop the critical thinking skills important needed to make  judgements and the creative skills for constructive and critical application of ICT. A wider understanding of digital literacy is needed to allow the social shaping of technology, rather than mere passive consumption. Such a concept may stand in contradiction to dominant discourses on the consumerisation of education and stands in contrast to the way in which the e-learning industry has developed. However such a concept would not only advance a wider vision of citizenship and participation would would enhance the abilities to use ICT for learning in the ways shown in the study of learning  in SMEs
e-learning: to be shaped through dominant paradigms or through user actions?
The development of e-learning has been dominated by discourses of consumerism and the marketisation.    e-Learning providers have focused on managing learning and providing standardised learning products. It is little surprise that there has been such a take up of formal e-learning in SMEs. Existing e-learning provision fails to match the natural and informal learning processes which take place in the workplace. What are those processes?
	Learning takes place in response to problems or issues or is driven by the interests of the learner

Learning is sequenced by the learner
Learning is episodic
Learning is controlled by the learner in terms of pace and time
Learning is heavily contextual in terms of time, place and use
Learning is cross disciplinary or cross subject
Learning is interactive with practice
Learning builds on often idiosyncratic and personal knowledge bases
In contrast formal e-learning is largely context free, is usually subject based, and is sequenced by teachers and trainers. Above all e-learning is driven by the demands of the education process, rather than by the demands of the work process. Outside a number of generic ‘subject areas’, there is little future for formal e-learning in SMEs. Those subjects include language learning, learning about ICT and technology and management training (a survey of e-learning provision for enterprises in Italy found these three to be the most popular programmes (de Angelis, 2003). 
Given this, it is of little surprise that Google is the most popular ICT based ‘learning application’ used in SMEs. Workers are able to use it when they wish, to localize the programme for their own use (through the use of different search strings) and to use it for every topic and subject. Other popular ‘learning applications’ include the use of bulletin boards and list servers, email and instant messaging, M-learning is also used extensively in SMEs though telephone texting!
So does e-learning have a future in SMEs. It has a very strong future, but developers have to think ‘outside the box’ of conventional e-learning applications. Incidentally, there is little future for so called intelligent applications, designed to adopt and sequence learning materials to meet individual learning needs. At the end of the day, such applications remain within the paradigm of the present systems which do not and will not work.
Above all learning is a social process, involving interaction between peers and the development of communities of learning and practice. The emergence of social software which “lets people rendezvous, connect or collaborate by use of a computer network (Wikipedia) has the ptential to support social learning.
Wikipedia goes on to say: “The more specific term collaborative software applies to cooperative work systems. The study of computer-supported collaboration and Computer Supported Cooperative Work are closely associated with the software design issues.” 
Stephen Downes has pointed to the potential of social software in for bringing together conversations and learning: “Social software - we need a way to support conversations and not just content, and indeed I would take that even further, we need a way to support conversations with content. This ties into the 'Blogger' of e-media; we need a way to create our words, we need a way to send our words. And learning, again as Erin Brewer suggested, we need to first of all understand, and then leverage, the principles of self-organizing networks." 
Mark Hemphill has explained the use of social software at the University of King Edward island “not to orchestrate a community but to catalyze the organic processes of its members such that individual and group dynamics could emerge on their own, where each member could demonstrate the manifest will and interests of the community, and where the technical team could dedicate its time and resources to those members who would best demonstrate and endorse the benefits and power of an online community.”
The use of tagging applications to allow users to describe and share their work has made a considerable impact over the last year. Tagging, linked to advanced search applications allows the construction of shared knowledge bases. The early communities have tended to be in ‘popular’ activities such as the sharing of photographs through Flkyr. Connotea is a “free online reference management service for scientists. Connotea helps you store your reference list online, which means that it's readily accessible, it's linked directly into the literature and it's easily shared with your colleagues. Opening your references to other researchers enables you to discover new leads by connecting to the collections of those with similar interests to you.” It is not hard to imagine that shared reference or knowledge bases will be created in a variety of different areas in the near future, allowing more advanced access to knowledge and learning for SME employees.
Blogs and Wikis are also on the verge of crossing the border from being techy playthings to more widespread use. In terms of learning the use of such software may be most significant in allowing the active development of communities of practice.
There have been discussions in the technical weblog community about the development of personal learning environments. Scott Wilson has said that “the VLE of the future isn't a VLE, doesn't belong in institutions, and isn't a portal…. eLearning is as much about setting contexts as having tools or content, and the VLE of the future will act like a personal organiser that helps users coordinate tools and services from learning providers. It will also have a very strong social networking capability, so that users can discover other people with shared interests and goals, and forge instant connections. If a user wants to host a sim or a role-play, then they will be able to use their VLE to discover people to take on the other roles based on their published interests and availability.
The VLE will collate recordings of users activity with reflections in an ongoing portfolio that can be shared with others.
The VLE will not be institutional, it will be personal, and it will have features that support informal as well as formal learning situations, and a whole range of social activities that we would barely recognise as "learning" today.
The VLE will allow a user to subscribe to sets of services and materials provided by a range of entities, including universities, colleges, companies, and individuals. It will also allow users to create their own contexts and invite others to join in, publishing their activities and materials either through simple hosting services, or perhaps directly.”
Such an application has the potential to bridge the gap between the present use of ICT for learning in SMEs and more formal e-learning provision. It recognises the different social contexts in which learning takes place and the different ways in which knowledge is developed. More importantly it offers an alternative paradigm to the standardisation and consumer driven models of the e-learning industry. It offers learners the potential to shape their own learning environment as active participants in the learning process and to regain control of the learning process.
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