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Exploring the physical frontiers of e-Learning. The use of Personal Digital Assistants (PDAs) in Outreach Centres.
Abstract

This paper reports upon an action research project being undertaken at Dewsbury College in West Yorkshire, which involves the experimental use of PDAs in local Islamic and Sure Start Centres. The paper discusses the decision to use PDAs, the selection of tools, the techniques which developed and the problems overcome. It looks at the technological challenges faced and the choices made. In conclusion, it discusses some of the advantages and disadvantages of this emerging technology. It is hoped that the work will further inform the development of e-Learning within the ACL (Adult and Community learning) and WBL (work based learning) sectors.
Introduction

Dewsbury College is a medium sized establishment servicing North Kirklees and parts of the surrounding West Yorkshire conurbation. Set in what was formally known as the heavy woolen district, Dewsbury and its close neighbour Batley have a population close to 100,000 (2001 census). Many residents are of Asian origin, coming mainly from the Indian sub-continent. The area is one of the Yorkshire and Humberside ERDF Objective 2 regions.
Consequently, and because of historical and more recent influxes of asylum seekers and refugees, the college has a large and flourishing ESOL and Outreach department. The department has always been at the forefront of technological use and has quickly embraced new techniques for teaching and learning. Their use of e-Learning coincided with cross college initiatives aimed at increasing the use of new technologies, associated techniques and a deeper understanding of the needs of individuals.  This use of technology to aid learning is fostered within the wider Asian community and possibly as a result, the college sees a continuing demand for mainstream courses. One of the college’s departments benefiting from this has been Health, Social Care and Child Studies.

A significant number of Asian women, undertaking a variety of courses, choose to be educated in single sex, Mosque schools and Islamic centres. The provision of computers and sundry equipment across these Outreach establishments is erratic and as more lecturers become au fait with e-Learning and its benefits to the learner, the meager access to technology has become a problem.
To enable teaching staff to service these technologically challenged Outreach centres in a way which benefited the learners without creating health and safety difficulties presented a number of technological challenges which had to be surmounted.  We needed to replicate as closely as possible, the learning environments enjoyed by in-college learners: This meant ensuring that the PDAs could be projected onto a screen for didactic delivery; that other forms of on-screen learning such as videos, web pages and on-line tests could be taken advantage of and that wherever possible, the learning could be personalised. 
Health and Safety Issues
The college provides its staff access to a small bank of short-loan laptops in the Learning Resource Centre (LRC). Childcare tutors are amongst those who borrow these most.  They had found that their students enjoyed and gained from the use of technology and were therefore determined to supplement whatever was available in the Outreach centre with those extras which could be carried. Sometimes two tutors would each carry in laptops and projection equipment alongside their more traditional paper handouts and resources.

Over time this became more of a health and safety hazard, mainly because of the weight carried but also because of the time constraints imposed by the need to collect, deliver and set up the equipment. Furthermore, the LRC laptops had been seen as a very desirable resource by others in college and it became impossible to plan for lessons without being absolutely sure that equipment would be available.  

So, the use of Personal Digital Assistants (PDAs) was considered as an alternative to laptop use. Essentially, our prime reason for this consideration was that the PDAs would be significantly easier to transport and much lighter (and therefore safer to carry about) than multiple laptops. We further reasoned that ten PDAs could possibly be more useful in class than three or four laptops. 
The college had previously purchased a small number of PDAs to explore their potential in teaching and learning. These were Hewlett Packard 3970s running MS Pocket PC 2002, which at the time of purchase were arguably the best available. Leaders in this research were the IT Services Manager and the e-Learning Manager both of whom had already begun to explore the use of such mobile (m) technologies in greater depth. By the time that Childcare tutors were beginning to explore the use of technology in Outreach Centres, these two had learned how to overcome many of the difficulties encountered when transferring sundry files and file types to the PDA.  Their findings are given more space later in this paper.

With money given to the college in May 2004 by the NLN (National Learning Network):

“Colleges will be able to spend these funds:

· To assist with the development of locally produced materials

· To procure development tools or other relevant software to assist with the development or repurposing of materials
· To procure electronic materials relevant to the needs of the college”

(Extract from letter to all College Principals, May 2004 – Learning and Skills Council)

It was decided to investigate the effective use of PDAs with groups of Outreach students and to explore how they might improve the learning experience in these environments.

Methodology

The project was set up to be ongoing; essentially there would be no end to it, although if unsuccessful in the medium term we would try again with a different client group. Evaluations of effectiveness and relevance would be made as the project progressed. 
Early in the planning stage it was realised that, besides overcoming health and safety issues the project would serve the potentially more wide reaching goal of personalising learning and that ultimately, this would become the main goal of our rolling project.
The plan was that students would be given a class input from a projected PDA and asked to discuss issues in a traditional way. To present this input, which could take the form of a PowerPoint presentation, to the class, the tutor would employ the Margi Presenter discussed later in this paper and an LCD projector. The students would then be given tasks which involved a variety of group and individual research, using whatever technology was available. At the early stages PDA use would be very generic and quite simple, to allow learners to become familiar with the size and feel. The middle phase would see more individual work (tasks given by the tutor for individual learners to complete) on the PDAs and in the third phase we hope to move on from individual work to personalised work (tasks which are designed to address a student’s preferred learning style(s) and which can be selected by the learner). This third phase might take a year to reach.  

Initial feedback would be sought after phase one and this will hopefully form the basis of plans aimed at widening the scope of the project. Qualitative evaluations would be made by canvassing student opinion and witnessing their reaction to the use of this technology. 

At the time of writing phase one has been completed and phase two is well under way.
What we planned to do

The e-Learning Manager would work with two Childcare tutors and help to decide upon and develop the materials required. The tutors would be those working predominantly in the Outreach centres and who used some element of e-Learning in their work. It would be their existing materials which would form the basis of development and re-purposing.  

Other existing PDA materials would be researched and utilised as required.  Within the Yorkshire and Humberside region some exemplary work was already being carried out, particularly at Thomas Danby College in Leeds and Bishop Burton College in Beverley. Nationally a great deal of research into the use of mobile technologies is taking place (e.g. M-Learn 2003) and much of this had contributed to present understanding. 
Training would initially be offered to the students by the e-Learning Manager, but if this proved to be inappropriate, the class tutors would offer training.  In fact neither of these approaches were used as the students just worked it out for themselves. 

What we did

Personnel

Tutors were solicited informally and just one decided that she was in a position to pursue the project.  The tutor is employed by the college on two half post contracts: one as NVQ assessor and the other as Lecturer. This means that she goes out to a variety of Outreach centres to deliver underpinning knowledge for NVQ 3 (National Vocational Qualifications – level 3) students and that she also visits some workplaces to assess learner competence.  The students using the PDAs would be mainly adult, Asian women in two different centres.  However, as the project moved forward, the PDAs were occasionally used in college to support other classes.

The work being carried out on PDA developments regionally did not in fact prove useful for the Childcare students as Thomas Danby were developing ‘flash’ based materials for Basic Skills (see HLSI)  and the expertise at Bishop Burton (Whalley and Percival, 2002) was more suited to Land Based (agriculture) students. However, the work already done in these areas when reflected upon convinced us that these colleges were developing skills which would eventually benefit the wider F.E. community.  We therefore decided that we should develop complimentary skills, which would ultimately serve the wider community too.
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Technique

It was decided that we would convert and develop existing materials for use in a hypermedia environment, using home made web pages to deliver the learning. The PDA offers an excellent web environment and over time we found that web pages could be used to link the learner to videos, slide shows, word processed files, spreadsheet work, adobe acrobat files, sound files and when applicable, the Internet.  The tutor used a variety of these techniques in her everyday teaching anyway so much of the basic material was already there.  We would also supplement our own work with some bespoke ‘flash’ materials developed on our behalf by a third party.
We were faced with a number of questions:

· How do we get videos to work on the PDA

· How do we get PowerPoint slide shows working on the PDA

· How well do hyperlinks work in this environment

· Will pictures/images work

· What changes occur when normal ‘office files’ are converted for PDA use

· How do we move data about efficiently 

Technology

Investigation told us that the Hewlett Packard 2210 iPaq would supply our needs.  The 2210, at a cost of approx £200 per unit compared favourably with the top end HP3970s we’d been using. 

The 2210s run on the newer MS Pocket PC 2003 operating system and have an Intel ® PXA255 processor.  They have ‘pocket’ versions of MS Word and MS Excel pre-installed and a fully compatible version of MS Outlook which had hitherto been seen as one of the PDAs more powerful features.  A ‘pocket’ version of Internet Explorer comes as standard and the installation CD offers the chance to install Adobe Acrobat for PDA.  The standard installation also includes an image viewer, a version of MS Media Player and a sound recorder.

We bought ten iPaqs.  One would be used as a development machine, but always be available to the class tutor. We also bought one Margi Presenter (£160), which allows the PDA to be used with a LCD projector.  This tiny piece of hardware provides the interface required for such delivery and comes with software which enables the presentation to take place.  This software is called Margi mirror and works with Margi Presenter-to-Go, discussed later.
A further feature of the 2210 iPaq is that it features dual memory-card slots.  One slot takes Secure Digital (SD) cards and the other takes Compact Flash (CF) memory cards.  Not only would this give us extended storage capacity but it would enable us to move data about more efficiently.  Memory cards are essential for the storage of data as the PDAs themselves do not have a great deal of storage space.  As we planned to use video clips and images extensively, we could easily use up the built-in storage capacity. Although each type of card is currently available with up to 1 gigabyte of memory we chose to purchase SD cards with 128 megabytes of storage at a cost of approx £18 each.  We also have one CF card with a similar capacity.  
Another advantage of this dual card facility is that we will be able to install CF 802-11b wireless cards if and when we decide to explore the use of wireless networking with these units. Currently, this would cost us £50 each for the cards. A wireless server would be required for internet access but this is not outside our capabilities and may be at the centre of future PDA research.

A final advantage of the two card system is because the Margi Presenter requires use of the CF card slot.  In earlier versions of the iPaq, external memory could not be called upon if the CF slot was being used by the Margi Presenter plug-in.  Now the SD card can fulfill this duty when the tutor’s iPaq is being used as a presentation model. 

The PDA uses a feature called ActiveSync to connect to a laptop or PC. This is an essential part of the whole development process as any software needs to be loaded via the computer.  The same applies to files. Any files made for use on the PDA can be developed on a computer and then transferred to the PDA via ActiveSync. They can also be made on the PDA and transferred to the computer, but there are many limitations to what can be developed in this manner. During this synchronisation process the files are converted automatically for use in either environment. A simple example of the limitations imposed by this characteristic is that MS Word’s tables and text box features cannot be developed in the PDA environment – neither can they be seen in that environment even if previously included in a computer-developed Word file. It should also be noted that the familiar .doc word extension is changed during conversion and that techniques similar to those discussed later, with PowerPoint, are needed to make the files work in the hypermedia environment.
During the synchronisation process, files and data are saved to the Compact Flash (CF) card on the development machine and then moved from PDA to PDA.  This involves moving the appropriate files from the CF card to the SD card fitted in each machine, which prevents the need for each unit to be ‘synched’ up with a PC.

Challenges

Conversions

We had discovered very early on that videos and images needed some form of conversion before they would work on the PDA.  The images needed re-sizing so they would fit the very much tinier ‘window’ and the videos would not work at all without conversion. Furthermore, Microsoft does not supply a PDA version of PowerPoint, so a PowerPoint clone or ‘player’ also had to be found. 

Video

Early work by the college’s IT Services Manager had found that MS Encoder, a free download from Microsoft would convert the video clips for use on the PDA environment and we used this extensively. Later in the project, we discovered that this conversion could be done just as easily by using Windows Movie Maker, a feature of the Windows XP environment. 

Other problems were overcome as the materials development continued.

Hot Potatoes 

As we began to convert the tutor’s web pages, we realised that she quite extensively used a piece of quiz software called Hot Potatoes.  Hot Potatoes tm is the trade name given to a variety of objective and subjective test templates produced by Half-Baked Software Inc, an independent company, set up with support from the University of Victoria (Canada) and the UVic Innovation and Development Corporation. Hot Potatoes quizzes are widely used in the UK F.E. community, and Dewsbury College is no exception. The e-Learning Development Manager found that solving the problems of using Hot Potatoes inside the PDA environment most rewarding.  This work is reported elsewhere. Please see http://www.techdis.ac.uk for more details. 
Hypermedia

Using a hypermedia environment allowed the user as much freedom as possible whilst following the course objectives.  With no, or very limited access to the Internet, these web pages had to provide access to a variety of media so interest could be maintained and different learning styles accommodated.  
We developed the new PDA web on a PC and then copied it to the PDA. All files created and all files used were kept in a series of folders, inside a master folder.  In this way we ensured that the web could be copied for use on all of the PDAs.  
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Page design

Initial attempts at converting the Childcare tutor’s home-made webs were made by simply changing them (which are all table based) from 780 pixels wide (designed to fit the traditional 800 x 600 ‘Window’) to 220 pixels wide (to fit the 2210’s ‘Window).  This size allows for a vertical scroll bar but avoid the need for a horizontal scroll bar – which is one of the worst features of Internet browsing on a PDA.  It soon became evident that this method simply wouldn’t work.  Using MS FrontPage gave us an easy interface but the html code in the background wasn’t as clever as it needed to be.  Although the table itself changed attributes, the cell attributes within it did not change, so when ActiveSync took the file to the PDA, the result was messy and not at all what was required.  

Throughout, a major feature of the development was ensuring that the resulting PDA Web resembled the original (used in other classes in-house, and residing on the college Intranet) as closely as possible. This way we could avoid as far as possible, any suggestion that the Outreach students were at any disadvantage. The whole point of the exercise after all would be to ‘include’ them as far as we possibly could. 

The webs therefore, needed to be completely re-developed and every cell had to be checked for size before saving and ‘synching’ to the PDA. It was found that three columns was an absolute maximum for this environment and that two or even one was much better. Where just one column width was used, it couldn’t contain too much text and needed breaking up with images and other ‘links’. Colour was used as effectively as possible to improve the learner experience. A two column section would perhaps show an image at one side – with an explanation at the other. 
The <body> text attributes used were Arial, size 10, black. Occasionally size 8 could be used, but this was too small for the main <body> text.  Other colours were used but black proved to be the easiest to read. 

Images

Our first use of images was tentative, we really had no idea how they would work within our newly written web pages. However, they worked just as well on the PDA as they did on the PC.  As all the web authoring had to be carried out on a PC, it became a simple matter of configuring the image for use on the PDA (no wider than 220 pixels).  We used Paint Shop Pro 7 to do this, adding a little ‘sharpen’ effect to the re-sized image. Even animated images were found to work well in the Pocket PC 2003 environment. 

PowerPoint

Our main tool for use of PowerPoint in the PDA environment was a product called ‘Margi Presenter-to-Go’ which came with our original 3970 installation CDs and with the Margi Presenter we purchased.  After installation, a Margi button appears on the PowerPoint toolbar.  When the slideshow is completed and ready for presentation the author clicks on this button and the file is converted, sent to and stored on the PDA. The only thing to remember here is that the slide show now has a different file extension. 
The technique we used for this (and similarly for Word files) was to complete our web in the normal way and then (prior to synchronisation) we converted the PowerPoint’s (.ppt) using the Margi software. These newly converted files were stored in the same folder as the originals but became .pdb files. Those links which led to .ppt files had now to be changed to those which now had .pdb extensions. During synchronisation, this file (rather than the .ppt file) was dragged and dropped onto the PDA. So, the PC copy of the web held both types of file, but the PDA copy just contained the .pdb version. This worked well.
It should be noted that following the conversion from .ppt to .pdb, transitions are quite basic.  Every transition and effect is ‘appear’ and can only be controlled by ‘click’ – there is no automatic animation of features, or any of the fancier PowerPoint animation characteristics.  However, this doesn’t detract from the overall presentation.  

It should also be noted that text sizes used in this environment are crucial. Simply converting old slide shows did not work as very often there was too much and too small text on the original slides, which needed a great deal of work. The general recommendation must be that text is kept to a minimum (which is good practice anyway) and that size 32 should be the absolute smallest size used. These slideshows can be opened independent of the web page or hyperlinked to in the normal way.

Students

During the course of this project, it attracted interest from the JISC e-Learning and Pedagogies group and became one of their round two case studies (due for publication S 2005). We draw upon the findings of this case study for evidence of student feedback. After being introduced to the PDAs and the proposed use being agreed, the learners took to them far easier and more readily than first envisaged. 
· "They're handy and convenient, they're brilliant….you can take useful information off it…….I found the screen too small, but the font is better now it's enlarged"

· "We're getting lots more information now than we were before (before the PDAs were used)……it means that I don't miss as much, I can have it repeated until I write down the notes that I need…... you can repeat it at your own pace…..that's important ……its an excellent way to go back on it (the session content)"

· "We've been using it for four weeks, first we just had a little go with using it, it was quite easy…..did some games on it to get used to it,…..we've had four or five sessions with it, its really good…no-one wants to give it back at the end of the session!"

(Child Care students – Dewsbury)
The above responses from students are typical statements of the way in which PDAs have been received by learners.
Results

The PDAs were used primarily in two establishments, one Sure Start centre on the outskirts of Dewsbury and an Islamic Centre quite close to the college. Students who began using PDAs in the Islamic Centre completed their course after a few months and were not able to pursue the goals we had set out to explore. However, they were replaced by a new group in January 2005 and this group is showing signs of being just as eager and inquisitive as its predecessors. M-Learning has become a feature of work at the Sure Start centre and some students rely on the PDAs for catching up on previously missed work.  

During a recent lesson, the tutor decided to show a video-taped five minute excerpt from an educational T.V. programme. Comments were then sought and the lesson moved on. Later in the same session, PDAs were used to show three further clips (created using Windows Movie Maker), each no longer than one minute in length. Comments were sought once again. The PDA clips were reportedly more effective because they were viewed in pairs or individually which fostered wider debate. Users were also able to rewind and repeat the clips until the message was better understood.

Other groups being taught by the same Childcare tutor have also had the opportunity to use the PDAs. On occasion she has used the machines when they seemed appropriate and when she could readily convert appropriate materials.  In every case the students have been willing to use the new technology and have always wanted to use it again.

There is still a long way to go before we can say we are personalising learning, but there is a very real chance that this will happen as more content is developed and as the students become more comfortable with the miniature environment. Everyone involved agrees that this is an addition to the tools used in the classroom and not a replacement for anything. In an ideal world, the students would have access to larger and more sophisticated equipment but in the absence of such things the PDAs are doing a sterling job.

Conclusion

At Dewsbury College, learners in a variety of settings have been exposed to the PDA and all have been keen to use it again. We realise that for some this has been a novelty, especially those in college who also have access to more established technology, but overall the use of PDAs has had a positive effect on the learning taking place.  
The biggest drawback to the use of PDAs has been the screen size and there is no overcoming this.  We recognise that for many, PDAs will be completely inaccessible and that for sight impaired learners the environment is impossible.  However we have taken the view, in consultation with TechDis that PDAs make learning more accessible in a much wider sense.

“Accessibility is relative to the user at the point of delivery”

(Sewell, J. 2005)
However, setting screen size aside we believe that our experiences so far, prove that there is a tremendous benefit to be gained from their use in learning environments, especially those outside the four walls of traditional education. 
We also believe that there is a great deal more to explore in the effective use of PDAs.  As the Adult and Community Learning sector (ACL) opens up to e-Learning, the portability and versatility of PDAs may well address many of that sector’s needs.  Furthermore, PDAs may well prove to be of similar interest to an emergent Work Based Learning sector as it also takes e-Learning on board. 
“HE/FE level education is evolving with an increasing emphasis on lifelong learning and the development of new audiences through widening participation.”
Anderson and Blackwood (2004, page 6) 
In our experiment, we have not yet tried to combine PDAs with mobile telephone technology (to connect to the internet for example) as we felt that it might be too much of an imposition upon the learners. However, we plan to purchase add-on wireless cards and to experiment with the collaborative opportunities these will allow. It isn’t too great a leap to envisage these wireless enabled PDAs joining the internet via local connections. Anderson and Blackwood (2004) imagine the convergence of mobile phones, PDAs and media players (specifically hard disk music players) and suggest that “… higher and further education will need to take up the baton.”(page 23).
We are certainly encouraged to ‘take up the baton’ at Dewsbury College and look forward to the challenges this will bring.

David Sugden
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