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What is ubiquitous computing

Ubiquitous computing can be defined simply as all staff and students having networked computers at all times that they are studying, allowing them access to communication, office productivity and (re)search tools.

Ubiquitous computing makes a significant difference precisely because the tools are available whenever they are wanted by the student.  When only 50 or 60% of a class can read a teacher cannot use hand-outs, cannot write things on the board or ask for written work without thinking of an alternative for those who cannot read.  The same is currently true of computing.  The teacher or lecturer has to consider whether or not the class will be able to access computers to do the work, what effect that will have on those who do not have their own computer and so on.  When you know that all the students have a computer available whenever they want then everything changes.  New forms of teaching can emerge which use ubiquitous computing in the same way that new forms of teaching emerged when writing became ubiquitous.

According to Brown et al there are seven key reasons for developing ubiquitous computing:
1. Preparing students for work – virtually all students will be using computers in their work once they graduate as an essential tool, not as an add on extra.  To prepare students for work they need to understand the power that computers have to transform the way the work.  This can best be achieved at college
 by using the tools that students will be using at work, not as an add-on extra but fully integrated into the learning processes

2.  work has changed – Many of the skills needed in work relate to discriminating among seas of often-contradictory information available on the internet. "Keeping up" becomes a major lifetime skill, and it is a task manageable only if one is aided by computer-based tools.

3. The inherent nature of learning – in order to teach students how to handle abstractions (the modal task of symbolic/analytic workers of the future), there must be a balance between a mass of trivial tasks and the core concepts. Essence and process must balance. The mere scale of information today requires special tools to organize it, if processing information is not to squeeze out analysis of the essence.

4. The most powerful communication tool known – education is about passing accumulated wisdom to fresh thinkers who will, in turn, deepen and extend knowledge. The core task is communication. The computer, perhaps 1000 times more powerful than even the telephone, is most appropriately a very effective means of communication. It accommodates text, voice, picture, motion, archiving, searchability, and group interaction. Education is communication, and computers are master facilitators of communication. Computers, like textbooks and schools, change the whole culture further they enable individuals to become more active members of more communities.

5. The need for a level playing field – to every college some will bring computers. Faculty are appropriately reluctant to disadvantage non-computer owners. The way to provide "a key to this new library-like resource" is to insist upon a threshold competency from all students, and it may be necessary to sustain that threshold through grants for computers to the socially disadvantaged to address the digital divide.

6. The competitive threat – with the migration of scholarly data to electronic formats, the likely entry of foreign providers into our continuing education markets, and the immense appeal of computer enhanced learning to prospective students, the threat to those institutions that do not join the "ubiquitous computer bandwagon" is immense. For many colleges, the mandate is "adjust or die."

7. The new format for scholarship – electronic databases have attributes that printed materials lack, and that will quickly become essential tools for scholars. Even traditionalist seeking access to "first editions" as well as "current journals" will be utilising the searchable, updateable, replicable, linkable, and distributable attributes of the new format for information.

Ubiquitous computing and educational drivers

The Government and Scottish and Welsh Executives have outlined a number of priorities for education for the 14+ age range.  These, as they relate to Information Technology (IT) are brought together and discussed in two papers
   These are reviewed briefly here with particular reference to how ubiquitous computing might impact on them.

1. Widening participation – the government would like to see participation rates at higher  education rise to 50% (though they are already at this level in Scotland).  Clearly, one of the inhibitors to uptake is cost (whether this be fees, grants or the need to purchase equipment).  It will be essential to look at ways of ensuring that the need to have a computer does not exclude potential students and to propose mechanisms for achieving this.  In the US a number of models have been developed, however given the different nature of the funding it is not clear how well they might translate to the UK
2. Diversity  of students – In addition to increased participation, the government wishes to see an increased diversity of students in education, rather than an increase in numbers from the traditionally well-educated classes.  Whether ubiquitous computing will help here by increasing the modes of study or act as a hindrance due to the cost is yet to be proved, though evidence from the US suggests that mandatory PC requirements does not adversely affect applications to the universities there.

3. Quality and Standards – there  are many implications for raising quality and standards through the use of ubiquitous computing.  It is worth noting that the use of computers generally forces one to be more explicit about the learning, its objectives and outcomes.  This then enables staff understand what they are doing better and so improve the quality of what they are doing.
4. Employability - Most students will expect to use computers as a fundamental tool in their work on completion of their course, fully integrated use of computers for communication, for preparing work and for researching information will leave students better prepared for work.  It is not just understanding how to use the tools but the understanding of the way in which their use fundamentally alters working methods that ubiquitous computing offers.
5. Accessibility - There are a number of issues that ubiquitous computing raises for accessibility.  It can help to include those for whom mobility or speech is a problem, but equally poorly designed tools or learning objects can render them unusable for large numbers of students.  As with other areas of education thought and planning will be required to ensure that all students have the ability to gain the most from their education.  It is perhaps worth noting that one of the most common things which students in higher education use the disabled students' allowance  (DSA) for is the purchase of a computer (usually a laptop these days) to support their learning.
6. The globalisation of learning & the emergence of alternative HE suppliers - We have seen a number of new entrants into the learning arena over the last few years - ranging from new training providers to commercial certification (eg by CISCO or Microsoft) to new universities such as Phoenix or e-universities UK Worldwide.  Many of the new entrants are likely to expect their students to be fully equipped for their courses and increasingly this will include exclusive access or ownership of a computer.
7. Provision of education in more accessible forms on a part-time basis – Clearly computer supported learning can help to remove space and time from education by enabling students to play a full part in learning thus making it more accessible.
8. Employers want more workplace learning – At work many people now regularly use PCs and a requirement for ubiquitous computing will fit well with what they do, especially if this may be PDA rather than a laptop for some courses.
9. Professionalisation of teaching – as already observed the use of computing in teaching and learning often makes what is happening more explicit and so enhances the teachers understanding of what they are doing.  This helps in enhancing quality and the professionalisation of teaching.
10. Student awareness of quality teaching and pastoral care – This is very similar to professionalisation of teaching, but from the customer rather than the supplier perspective.
11. Increased IT literacy of younger students & higher student expectations – Students, especially younger students, will expect to be using computers as a tool within their education.  In a few years many students will be coming from Technology Colleges (to Sixth Form Colleges, FE Colleges and Universities). Ubiquitous computing is already happening in Technology Colleges and students will not want to take a step backward into a culture where computers are an add-on.
12. Staff handling larger groups – evidence from the US suggests that ubiquitous computing encourages peer learning and as such reduces the load on the teachers.  Wake Forest University has some interesting experience here (see eg. http://www.techlearn.ac.uk/NewDocs/ALT%20C%202002%20Combined.ppt )
The educational imperatives

Any decision by a college or university to introduce ubiquitous computing either for a course or across a whole institution must be clearly driven by educational need.  There are three questions that need to be answered:

· Does the use of ubiquitous computing have a significant educational impact?

· Does ubiquitous computing significantly enhance the employability of students on completion of their course?

· Are the benefits worth the costs that are involved.

Ubiquitous computing has not been around long and very few studies have been undertaken into the educational effectiveness, or otherwise, of its use.  In most cases in the US the primary driver seems to have been technological or student demand rather than educational effectiveness, and in many cases little thought seems to have been given to what it means for teaching or learning.

There are a few honourable exceptions to this, of which the best known is Wake Forest University, although even there it does not seem to have been one of the original drivers for the project.  David Brown cites the following reasons for Wake Forest choosing to go ubiquitous
:

· Communication

· Level playing field

· After college use

· Faculty / student demand

· Customised / personalised

· Digitised scholarship

And goes on to argue that

· Mentality shifts – like from public phone to personal phone

· Teaching assumptions shift – like from readings are on reserve to everyone owns a copy of his / her own

· Timelines shift – like from “our class meets MWF” to “we see each other all the time and MWF we meet together”

· Students’ sense of access shifts – like from “I can get that book in the library” to I have that book in my library”

· Relationship shifts – like from family living in many different states to all family members living in same town

Who is doing what

There are a large number of universities, and some community colleges in the US and Canada which have either gone ubiquitous for all or some of their programs
.  In the UK there are a number of small scale experiments throughout the education system from primary to post-graduate study, involving PDAs and laptops.

Perhaps the largest trial in the UK has been at the University of Strathclyde
, involving the issue of over 500 laptops to students on a variety of courses.  As they say “It's not about computing, it's about Education!”
 In the initial trial students could either buy or be loaned a laptop free, but in later phases students are obliged to pay for them.  Trials were conducted in Business, Engineering and Education and covered both undergraduate and postgraduate teaching. It will be important and interesting to see what effect this has on both the take up and the way that they are used in teaching.
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