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Introduction
This paper aims to identify some of the important issues about mobile technologies in relation to ePortfolios and to give an outline of work in progress by the authors.
The rapid growth of mobile technologies has implications for ePortfolios and portfolio learning. Most ePortfolios are dynamic database-driven applications accessed via the Internet. Modern personal digital assistants (PDAs), smart phones and other hand-held devices learners have high levels of connectivity (eg. via wireless networks), however, relatively little has been done to provide interfaces for these devices to Web-based portfolios. Moreover, research into the potential educational impact of mobile devices is limited and evaluation of there role in portfolio-related learning is still in its infancy.

The authors of this paper are exploring these issues and present ideas and work in progress within the health-related disciplines, but with wider applicability. Health-related disciplines are a good arena to evaluate mobile technologies because both undergraduate students and trainees tend to spend significant amounts of time ‘off-campus’ doing rotations (placements) in various hospitals and other locations. Access to desktop computers is limited at many of these locations and there is often a need to record activities at the point of care (eg. on the ward). Mobile devices therefore have potential to help meet these challenges.

Objectives
This paper has the following objectives:

· To present key issues for mobile access to portfolios and logbooks, including the potential for impact on education.
· To present summaries of cases studies of m-portfolios and present works in progress being undertaken by 2 Centres for Excellence in Teaching and Learning (CETLs) in the UK, the Mobile Innovation Center in Education, Fundación Santa Fe de Bogotá in Colombia, and in undergraduate Dentistry.
· To outline IT strategies that allows a synchronisation for sending information, notes, alerts between e-portfolio and m-portfolio.

Potential Educational benefits

Rapid advances in technology have brought about increased functionality and connectivity of PDAs and other mobile devices. This has great potential for learning, 

with ‘anytime anywhere’ access to teaching and learning resources, including online portfolios and log books. Many disciplines require learners to record learning activities, these range from structured ‘tick-box’ log books to reflective portfolios. The former can be more readily supported by mobile devices. However, with increasing sophistication and higher screen resolutions there is more potential to support richer learning with mobile devices that can capture and display text, audio and video. With the increased connectivity mobile devices can provide access to a wealth of Web-based educational material in addition to PDA-specific software, such as mobile textbooks. The communications features of mobile devices can also help support learning.
Challenges for the m-Portfolio – ePortfolio interface
With appropriate software portfolio and log-book data can be stored locally on the mobile device. When the device is ‘docked’ the data can then be synchronised with a networked database. However, with increased connectivity mobile devices can provide direct access to the Internet and therefore Web-based portfolios. This may be via phone (eg. GPRS) or via wireless networks (typically WIFI). There are pros and cons to either approach; if information is stored on the mobile device there is a risk of data loss and there is a lag in getting time-critical information onto a central database. Devices that can access the Internet directly can avoid these problems, however, learners may be in locations with no such access (eg. WIFI ‘blackspots’) or may be perturbed by the high cost of sending data by phone.

A key challenge therefore, is to develop both seamless offline (asynchronic), and online (synchronic) synchronisation processes. Ideally the m-portfolio needs to be able to update ePortfolio databases on the Web in a synchronic or asynchronic modes. Another complexity is the diversity of mobile platforms (PALM OS, Windows Mobile, and Symbian etc);  it may therefore be advantageous to design an IT strategy for deployment of a m-portfolio that will support these different platforms. 
Many log books require ‘sign-off’ by supervisors – this is commonplace in both undergraduate and postgraduate health-related disciplines. Often students go on ‘rotations’ (placements) around various health care organisations. At each location there may be many people who can sign-off’ an item for the log book. This represents a further challenge for the m-portfolio, the cases below include different approaches to this.
Case Studies

This paper will present cases studies that the authors are involved in:

Case Study 1. Pilot of PDAs in Undergraduate Dentistry (Palm project)

A prototype system to record student clinical data, through the use of PDAs was developed using Pendragon Forms (v3.1) over 4 years ago for undergraduate Dentistry at Newcastle University. This involved developing device-specific software for students and staff to ‘tick off’ procedures in clinic. Staff have to be very mobile and many of them were already using PDAs.

PDAs were docked via a cradle with synchronisation to a database (MS Access) with data then regularly uploaded to a MySQL database with a secure website front end (Zope). At the time, Pendragon Forms was selected as a software solution as it provided a ‘pre-developed’ interface, ideal for the short time frame involved in this project. It provided a relatively easy to use design process with a large range of fields to select from but the version used was limited in the data formats supported. Data display was another major restriction that was imposed through use of this earlier version of the software. It did however provide a solution to data collection in a limited time scale that allowed the feasibility of the whole project to go ahead.

Lessons learned:
· Don’t underestimate resistance from users.

· Try to design the forms so that they are as simple and clear as possible, not always easy to do, small screens are easily cluttered and can confuse users.

· Record checks need to be used (i.e. form validation) as large amount of unusable data was entered.

· Using the device in one area and syncing it in another proved to be a problem, development or wireless technologies have solved this problem.

Overall this early PDA project proved a concept but to maintain it on a permanent basis using this setup would have proved to be very time consuming and open to a number of potential problems. The subsequent advances in wireless technologies now allow the developing undergraduate portfolio to greatly improve upon the initial pilot (see Case Study 5).
Case Study 2.  CETL4HealthNE PDA pilot over a wireless network

The Centre for Excellence in Healthcare Professional Education (CETL4HealthNE)
 is a consortium involving the Universities of Durham, Newcastle (lead), Northumbria, Sunderland, Teesside and other NHS partner organisations, funded by HEFCE. It aims to develop new ways of sharing best practice in healthcare education throughout the range of health profession. 
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CETL4HealthNE has run a PDA pilot study with Medical students based James Cook University Hospital (JCUH). This utilised an existing secure wireless network which had been established as part of the “Hospital at Night” Scheme
 The pilot builds on a strong experience of using ePortfolios for a range of educational purposes.



The pilot aims to test the feasibility of using PDAs to support undergraduate Medicine and to  evaluate the educational and support impact of using PDAs to provide students with wireless access to formulae, clinical guidelines, electronic portfolios and other Web-based materials. 
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The Web-based portfolio includes log books (Figure 1.) for specific rotations in which a limited number sub-set of procedures with reflection require sign-off by a supervisor. Supervisors can sign-off procedures on the student’s PDA using a scribe in a similar way in which they would sign-off a paper-based log book (saved as a graphic) without the need to log on.
The initial pilot study
 involved 30 students doing their clinical rotations at JCUH during March/April 2006. Students were given a pre and post use questionnaire collecting both quantitative & qualitative data. Feedback was also collected through a focus group. 
The initial pilot demonstrated the feasibility of using PDAs for wireless access to Web-based formulae, guidelines and log-books in the context of undergraduate Medicine. Practical issues were addressed during pilot (clip-on pouches to improve portability + higher capacity batteries). Extended pilots of full rotations planned for 2006/7 including new ‘value added’ features of Hospital at Night (peer-to-peer PDA communications) will be evaluated.
Case Study 3.  ALPS Pilots of Mobile Devices in Health Care

Assessment & Learning in Practice Settings (ALPS)
 is one of the 74 CETs funded by the HEFCE to promote excellence across all subjects and aspects of teaching and learning in higher education. ALPS is a collaborative programme between five Higher Education Institutions; the University of Bradford, the University of Huddersfield, the University of Leeds (lead site); Leeds Metropolitan University, and York St John University College.

ALPS are currently running 5 pilots of mobile devices in different healthcare settings. This includes a pilot to explore the use of mobile assessment focussing on the impact of the technology on radiography undergraduate and postgraduate assessment. The pilot is using Orange SPV M5000, T-Mobile MDA Pro, and IMD mForms. 
An electronic assessment form developed for the Pocket PC platform was trialled with a group of radiography lecturer practitioners making a clinical examination of undergraduate and postgraduate students on placements around Leeds Teaching Hospitals.  The project generated much discussion amongst the user group which has played a part in identifying technical and usability issues. Feedback provided by staff during the design stage informed the development process and led to an assessment form that met most of the user requirements and was fit for purpose.
Case Study 4. PDAs at Fundación Santa Fe de Bogotá University Hospital

The University Hospital Fundacion Santa Fe de Bogotá (FSFB) is located in Colombia, South America
. Founded in 1972, FSFB is now developing an undergraduate Medical School. The FSFB Division of Education
 incorporates an Innovation and Technology Centre and has an established history of developing new technologies, including considerable work with mobile technologies.
FSFB have been instrumental in setting up a Mobile Innovations Centre in Education
 to generate knowledge, capture experiences, and develop research plans in mobile learning across Latin America. The Centre is aiming to use the latest research into how the brain works to inform the design of mobile applications, to explore new platforms for developing applications for mobile computing and smart phones, and to conduct research into the educational impact of these devices.
FSFB is aiming to develop in a full beta version a mobile-portfolio to be used for medical students during the coaching and mentoring process. It includes deployments for almost any kind of PDA model, along with a sync-process to an e-portfolio at FSFB.

Case Study 5.  PDAs over a wireless network for undergraduate dentistry
A consortium of Dental Schools and Postgraduate Deaneries in the UK have developed ePortfolios for undergraduate and vocational dentistry.
 This built subject-specific tools on the ePET portfolio framework, initially developed at Newcastle University as part of an FDTL-4 project. Successful piloting of the Web-based portfolio with students at Queen Mary’s University of London (QMUL) and vocational trainees in the Northern Deanery began in September 2004. It has been rolled out in these institutions and subsequently at Newcastle University.
A PDA-friendly interface to the undergraduate dental ePortfolio has been developed and is being implemented at QMUL in 2006/7. This requires wireless access to the Web-based portfolio. On detecting that the device is a PDA a less graphically intensive interface is presented in which users can “tick off” procedures in a log book. Supervisors can “sign off” students’ portfolios within the busy clinical environment. Evaluation is at an early stage but it is hoped that this solution will prove more convenient compared to existing practice where supervisors needed to log-on to sign-off the portfolios of multiple students.
Conclusions

The case studies summarised here present a range of different approaches to meeting some of the challenges for the m-portfolio and their interface with ePortfolios. There are great potential educational benefits of the m-portfolio and their interface with ePortfolios. However, there is a need for collaborative development and careful research and evaluation in order to move towards this potential.
Figure 1. PDA interface to ePET Web-based portfolio
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