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1. Introduction
In looking at the strategic aspects of wireless and mobile learning, we move to perspectives governed by concerns rather different from those of technology, learning and teaching. These are in many senses the context and the environment for the technical and the pedagogic aspects. They include:
Resources: meaning obviously finance and money but also human resources, physical estates, intellectual property and expertise. 

Culture: meaning institutions as social organisations, their practices, values and procedures, but also their culture, that is the norms, expectations and standards of their staff, students and their wider communities, local, national and virtual.
In looking at these wider aspects of wireless and mobile learning, it is easy to start addressing far wider – too wide - questions of the processes of organisational change within post-compulsory education. To avoid this we should bear two questions in mind:  does technology-based change in education differ from any other organisational change? And, does wireless and mobile-based change in education differ from other technology-based change?

Literature: there is a considerable and highly relevant literature around the issues of ‘the diffusion of innovations’ especially technological ones within organisations (starting from Rogers’ seminal work, 1962), and of ‘Academics Response to Change’ (e.g. Trowler, 1998 and then, Knight & Trowler, 2001), some identified in the References and Resources section. Any attempt to understand, implement or change wireless and mobile learning within further, higher and community education must address the influence of technical and pedagogic concerns and also social, cultural and organisational factors. These can be formal and explicit or informal and tacit and can vary enormously across and within institutions.

2. Strategic Overview – Some Themes

In the course of looking at the strategic aspects of wireless and mobile learning, several themes have emerged. Institutions hoping to enhance and support learning with wireless and mobile technologies will need to recognise the significance of these and a number are identified below.
Projects

Projects, in this sense, are fixed-term and small-scale, with access to specific funds, expertise and enthusiasm. Projects usually refine or answer specific research questions, demonstrate specific technological or pedagogic possibilities and generate academic output.
Current projects in wireless and mobile learning are mainly ‘first-generation’, meaning that their focus is frequently on making the various technologies work, ensuring learning happens and satisfying funding conditions. These projects do not usually address issues of scale, embedding or quality, and technical challenges often squeeze the time and resource available for evaluation. Consequently identifying explicit and objective improvements or costs can be problematic. 
In these projects, wireless and mobile learning are usually implemented as enhancements or extras to core provision, often as a variation of conventional e-learning rather than as a new form of pedagogy. The most exciting, innovative and convincing examples of wireless and mobile learning are projects where new forms of learning are created, rather than where existing forms of learning are reversioned and ported, but these are most problematic in terms of institutions being able to guarantee the standard and quality of learning for their students.
Projects can sometimes form part of an institution’s ‘project economy’ where researchers move on, and developments are not consolidated but they are nevertheless a useful way for institutions to gain experience of wireless and mobile learning. Information on projects can best be found in the relevant conference proceedings (e.g. Attewell & Savill-Smith, 2004).
Niches

Niches, in this context, are small-scale but sustainable initiatives, sometimes growing out of successful projects, based around a limited number of specific funding models. These models include:
· Specific subjects, for example, nursing, teaching practice, or medicine, where funding comes via training/professional agencies. Here wireless and mobile learning has self-evident virtues in enhancing effectiveness and efficiency, by delivering content and sustaining communications where there these would otherwise be difficult or impossible.
· Specific pedagogies, for example, fieldwork, field trips, outdoor pursuits, work-based learning, based around the ideas of situated or authentic learning, and for example, reflective logs, self-evaluation, e-portfolios based on the personal, immediate and accessible nature of mobile devices. 
· Particular constituencies of learners who are prioritised and/or resourced, for example: 
· the Equal Opportunities, Assistivity, or Widening Participation constituencies where public funds support an inclusion agenda 
· full-cost courses, for example MBAs, where institutions use wireless and mobile learning to add value to their courses and compete with other institutions in the market-place.
In the context of the current UK resourcing and structuring of further, higher and community education, there is unlikely to be general and over-arching support for institution-wide wireless and mobile learning. However, an understanding of the possibilities for sustainable wireless and mobile learning may allow institutions to support specific learners and specific learning in a sensible and effective fashion.
Producers, Manufacturers and Developers
The wider technical and commercial worlds of wireless and mobile technologies are important because they have considerable influence on the effective and increased deployment of wireless and mobile learning. The champions and managers of wireless and mobile learning within further and higher education must be alert for trends and developments.
Many hardware manufacturers see their mainstream wireless and mobile markets as technology-driven, highly segmented and very volatile, whilst seeing the further and higher education markets as fragmented and opaque, working to timescales, budgets and priorities unlike those of any retail or commercial markets. Some of these hardware manufacturers react to these perceptions by treating further and higher education as markets of secondary commercial importance whilst a very few have created models of constructive engagement and communication that open up possibilities for mutually beneficial collaboration. It would obviously be ultimately beneficial for learners if there were increased understanding and communication between producers, manufacturers and developers on the one side and further and higher education on the other, and there is perhaps a role for a national forum.
Some of the relatively few developers of software and content for mobile platforms predict a continuation of project-based funding, focussing on engaging new learners and delivering standalone content. They anticipate that some public funders will continue to support exploratory work in order to define the potential of wireless and mobile learning and that there will be a small but growing demand for the localisation and customisation of content, and for more support and training for teachers and lecturers. Institutions of further and higher education should be aware of these possibilities opening up.
The issue of standards is however problematic for developers working in wireless and mobile learning, since many of the technologies are immature, unstable and short-lived, requiring considerable developmental agility. Standards are seen as a potential brake on development, and interoperability may be best achieved using the levels of abstraction provided by browsers and other industry-standard software systems. Institutions of further and higher education should perhaps treat the standards issue pragmatically in order to encourage experimentation and evaluation.
Many different industrial trainers see a growing market for just-in-time training and performance-support delivered on wireless and mobile technologies for private sector organisations. The development of wireless and mobile learning in further and higher education could exploit some of the models of mobile training used in the private sector but might also market its own models of  wireless and mobile learning to companies and corporates.
Institutional Perspectives
In order to deploy wireless and mobile learning on a larger and sustained basis, its champions must present their case in ways that address parity with other forms of provision and delivery in terms of institutional concerns such as:

· costs, funding, resourcing

· quality, validation, fitness-for-purpose
· stability and reliability

· monitoring and evaluation

· legal expectations

Within an institution, several different bodies may articulate these various concerns and determine progress on an issue as potentially pervasive and systemic as wireless and mobile learning. This is because it has attributes that impact on major areas of institutional policy such as IT infrastructure and procurement, staff development and training, teaching and learning practices, and quality management. The ‘ownership’ of the each of the relevant policies usually resides with a different institutional custodian, such as the IT, QA and HR departments and their activities interact and interlock in ways that can slow down innovation and improvement.
Technical support staff, within an institution’s Computer Centre or IT Department, are usually the custodians of institutional IT policy and when looking at wireless and mobile learning, are responsible for issues such as network security, hardware maintenance, interoperability, software support and IT procurement. All of these are potentially problematic, especially the issues of: 
· network security and data protection
· interoperability with institutional software systems such as VLEs/MLEs, e-portfolios, portals, learning objects

· any pre-existing relationships, including procurement, with specific desktop PC systems, vendors and manufacturers, and their respective software systems
· support for staff members’ and students’ own devices.
A wider acceptance of support for student and staff members’ own devices is one way that institutions can reduce pressure on their own resources, and this is especially significant if institutions are to exploit the increasing ownership of handheld computers and smartphones. The reluctance of some technical staff to allow academic staff to install software on their ‘work’ machines is also problematic since it inhibits experimentation and crucially prevents synchronising and backing-up mobile devices.
Technical support staff usually have policy guidelines relating to mandatory, preferred and supported software systems. This policy is obviously derived from their work with desktop and laptop PCs and is potentially unhelpful if applied uncritically to mobile devices where the market-place is still evolving and the balance of the arguments about procurement is bound to be different.
Staff developers are the custodians of institutional HR policy and are faced with the training dimension of large-scale wireless and mobile learning. This may only be resourced if wireless and mobile learning forms part of institutional policy, or at least is not perceived to run counter to other existing policies. There are several models of how staff development could tackle issues of change in education. One 
model (Hall, 1974) looks at the need to address teachers’ and lecturers’ anxieties about change as well as addressing the need to up-skill. 
If wireless and mobile learning are to become an established part of a course offered by an institution, then the institution’s quality assurance procedures, looking at fitness-for-purpose on behalf of students, will expect answers to questions such as:
· Are the proposed course and the student experience comparable to that of a face-to-face course?

· Are the proposed course and its delivery mechanisms fair to all of its students or are some disadvantaged?

· Are the assessment procedures proposed using mobile learning technologies as rigorous, fair and objective as conventional techniques?

These are clearly challenging issues for a new pedagogy to address, and wireless and mobile learning will require ‘second-generation’ pilots or large-scale trials across institutions and across subjects if its wider potential is to be realised.
Wireless and mobile learning is currently treated by QAA as part of Flexible and Distance Learning in its general guidance to institutions. This guidance is relatively high-level and open to a considerable variety of interpretations at a local level. The view of wireless and mobile learning as fitting within Flexible and Distance Learning is potentially problematic for courses using wireless and mobile devices purely within the classroom. There is however increasing movement towards viewing wireless and mobile learning more holistically and looking at it in terms of a range of parameters including the balance of lone learning vs cohort learning, on-site learning vs off-site learning and face-to-face learning vs remote learning. At a local level, specific institutions ability to validate innovative wireless and mobile learning provision may depend on whether the institution is coming up to or coming away from some inspection or audit, and whether validation procedures are highly formalised and centralised or not.

Every university and college now has a teaching and learning strategy and this usually has an e-learning component. The institutional strategy articulates the roles and responsibilities that underpin the strategy and this will usually include high-level learning and teaching ‘champions’ responsible for carrying out and carrying forward learning and teaching in the institution. These champions are the custodians of institutional policy on teaching and learning and usually have a lead role in introducing and managing educational change across their institutions.  This often involves mustering the resources, training and guidance (or indeed regulation) for embedding innovation and acting as the ‘gatekeepers’ to the wider use of wireless and mobile learning. It would usually be their responsibility to implement the practicalities of any institutional wireless and mobile learning policy.
Each of the case studies in (Kukulska-Hulme & Traxler, 2005) deal in part with these institutional issues and one in particular describes the introduction of institution-wide mobile learning.
One final and largely unresolved issue for more sustained wireless and mobile learning is the attitudes of students, potential students and teaching staff. Any initiative to introduce wireless and mobile learning can only successfully proceed if these attitudes have shaped the nature and extent of the initiative, in terms of the acceptability of the proposed devices, technologies, pedagogies and costs.
3. Strategic Overview – Possible Trends
The development of wireless and mobile learning in the post-16 sectors will take place in the context of various trends in the wider technical, social and commercial environment that will have considerable impact. 
The leisure, retail, business and commercial markets will continue to drive mobile device design, marketing and pricing. This will mean that educational innovators will have to continue appropriating and adapting hardware and software technologies intended for other markets and other purposes. 
It will also mean that many students, perhaps only the more affluent, will enter further and higher education already owning wireless and mobile devices. Educational institutions must accept and exploit this diversity of technologies, devices and connectivity, and use their own resources to maintain equity of access and use for less affluent students.
This will mean that institutions must be very flexible and responsive in working with a proliferation of platforms, systems and networks. There are several likely trends within the overall confusion and these may make the situation more manageable. Handheld computers (PDAs) are likely to continue to lose market share to smart-phones (with considerable connectivity and personal information management functionality), alongside a general migration of PDA functionality and potentiality into smart-phone devices and increased diversity and richness of connectivity. Handheld computers may also lose some market share to laptops and tablet PCs (with wireless connectivity and a widely recognised and accepted interface), though this is less likely to be significant amongst many potential students. The handheld computer market itself may see increased segmentation and fragmentation as manufacturers try to define and exploit progressively more specialised niches, whilst the power and diversity of peripherals (cameras, keyboards, location-sensors) will also continue to increase. There may also be growth in the ownership and use of USB memory sticks (to carry personal content and eventually some processing), personal music players (with personal information management and file space) and games machines. The steady increase in urban and campus connectivity will favour laptops at the expense of handheld computers and phones, especially if GPRS and its successors continue to be rolled out. It seems possible that PalmOS (and Palm) will continue to be under pressure from Microsoft as the dominant platform (and perhaps from Symbian in smartphones).
Community, further and higher education will begin to see raised expectations amongst their younger entrants as wireless and mobile learning become more widespread in schools and sixth-form colleges.

In line with general social trends there will be increasing but unsupported handheld computer use by academic staff and possibly even greater laptop usage (and home-working), reinforcing concerns about cost issues, the length of the working day, loss of privacy and stress, many of which have already been explored in relation to networked learning (Bacsich et al, 1999).

Institutions in further and higher education currently seem relatively cautious about exploiting wireless and mobile technologies in teaching, learning, assessment and administration and its champions must recognise and explore the issues that this review has raised. These include:
· usability (and this must include SENDA compliance) 

· network security
· the diversity and fluidity of devices, platforms and systems
· lack of staff expertise 

· procurement, maintenance, ownership issues.
One type of wireless and mobile technology use that is somehow different from most of the others is SMS texting based on mobile phones. It is different mainly because institutions unusually do not have to procure or maintain the hardware – mobile phones are a ubiquitous and inclusive technology - and need only pay for bulk messages. The usability and interface are poor and the purely pedagogic exploitation is challenging. SMS texting does however present a unique opportunity for institutions to improve retention, efficiency and contact. A few large-scale pilots are now beginning to take place.
4. Recommendations

We are seeing an increasing and informed diversity of learning, teaching and administration taking place on a range of wireless and mobile devices; we can also expect to see a continued improvement in the performance, usability and connectivity of mobile devices and a gradual understanding of the affordances of mobile learning in the wider context of technology supported learning. This section looks at strategies that can take wireless and mobile learning to a sustainable and substantial position in UK post-16 education.

The way forward for an institution will obviously depend on a wide range of local factors, including its students’ needs and preferences, its staff’s expertise and enthusiasm and the institution’s resources and organisation. There are however some tactics that will enhance the success of a wireless and mobile learning strategy:
· Projects will reward and support innovative lecturers, gain and publicise valuable early insights and give wireless and mobile learning positive local visibility.

· Exemplar content, lessons and courses across disciplines will give lecturers a sense of what they themselves could achieve; some of it should be ‘quick-and-dirty’ and invite imitation.
· High-level ‘buy-in’, managers seen using wireless and mobile devices, will increase credibility and status of wireless and mobile learning.
· Identification and exploration of potential revenue streams will enhance sustainability; some projects could specifically address this aspect of wireless and mobile learning.

· Recognition that mobile and mobile devices are ‘personal’ and encourage ‘ownership’ amongst lecturers – easy access to a range of mobile devices will develop familiarity, expertise and confidence.
· Reliable and robust technical support, infrastructure, network access and hardware will mean that lecturers can innovate – especially in front of ‘live’ classes - without risk.

· Standards introduced and developed only as experience accumulates, avoiding premature ‘lock-in’ to specific platforms or systems; the same is true of ways of measuring the progress and success of wireless and mobile learning.
· Sustained, timely and accessible staff development that addresses lecturers’ pedagogic and technical worries; mixing ‘just-in-case’ with ‘just-in-time’.
· Credible channels of evaluation, feedback and communication between students, lecturers and management will foster greater ‘ownership’ of the institutional strategy as it evolves.
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