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Summary

The paper presents NKI experiences concerning the development of solutions for m-learning applying Pocket PCs and mobile phones for presenting content and for communication in distance learning. The developments were carried out as part of the EU Leonardo project ‘From e-learning to m-learning’. The concepts of distance learning, e-learning and m-learning are discussed. 

Flexible models of teaching allowing students to study at any time and any place have traditionally characterized distance education. Some of this flexibility was lost when new technology was introduced. Specifically, online education excluded learners without access to computers, and often also required the students to study at a fixed place and sometimes at fixed times. Our main aim in designing solutions for mobile learners was to maximize student freedom by designing an environment supporting online learners (and also teachers) who are on the move.

In the project NKI redesigned two online courses to allow students and tutors to apply mobile technology (PocketPC/PDA and mobile phone) in their studies. The paper presents the analyses and decisions behind the solutions for distribution of content, forum discussions and assignment submission. The solutions chosen were based on our basic philosophies concerning knowledge, student learning in general, and distance learning and e-learning. 

The paper also presents and discusses experiences from two pilot trials of the two courses.

Our pilot trials demonstrated that the technology functioned according to our expectations, i.e. the participants were generally satisfied with the technological and didactical solutions. The participants differed, however, somewhat in their acceptance. Some were quite enthusiastic; others were more reserved. The differences could partly be related to different learning styles and study preferences, such as preference for note taking on paper and/or general reluctance towards reading longer texts from a small screen.

For NKI it will be a major challenge to design solutions for users of mobile technology who wish to study also when on the move. The solutions must be designed in ways to allow both users and non-users of mobile technology to participate in the same course. This means that we have to look for solutions that are optimal for distributing content and communication in courses, independent on whether the students and tutors apply mobile technology or standard PC and Internet connection for teaching or learning.

Technical problems were continuously reduced as technology developed during the project. Based on our experiences we are really not certain whether solutions for mobile learning in the future will be based on technology that combines mobile phone and PDA (as in our research), by some hybrid technology integrating the two, by lightweight laptop with mobile communication or by some other technology. But we are certain that solutions applying mobile technology may increase the perceived quality of distance learning for students who value independence and maximum flexibility.

Distance education – flexibility and mobility

D-learning, e-learning and m-learning

‘Distance education’ and ‘distance learning’ are well-established concepts (Keegan 1996). The ‘distance learner’ is a person who, for some reason, will not or cannot take part in educational programmes that require presence at certain times or places. Recently terms such as ‘e-learning’ and ‘m-learning’ have entered the scene. To us, learning is an activity or process and shown as a change in a person’s perceptions, attitudes or cognitive or physical skills. It cannot be ‘electronic’ (if that is what e-learning is supposed to stand for (?)). The terms e-learning and d-learning deserve to be analysed. For instance, the term, e-learning, seems to be used to convince users that some supernatural things happens with your brain when you place yourself in front of a computer screen. This miracle is very unlikely as learning (included distance learning) in the real world is mainly hard work. Most examples of so-called e-learning programmes seem to be extremely costly to develop and most often covers low-level knowledge and facts based on a simplistic view of what learning is (see e.g. Dichanz 2001 “E-learning, a linguistic, psychological and pedagogical analysis of a misleading term”). However, as the term seems to become part of accepted terminology, it is imperative for educational researchers and serious providers to define it and assign meaning that is in accordance with our views on teaching and learning. Seen from a university perspective, Dichanz , in a presentation to the 20th ICDE World Conference ended a critical analysis of the term, e-learning with the following definition:

“E-learning is the collection of teaching – and information packages – in further education which is available at any time and any place and are delivered to learners electronically. They contain units of information, self-testing batteries and tests, which allow a quick self-evaluation for quick placement. E-learning offers more lower level learning goals. Higher order goals like understanding, reasoning and (moral) judging are more difficult to achieve. They require an individualised interactive discourse and can hardly be planned” (Dichantz 2001)

Even though we do not totally agree with Dichantz that higher level learning goals cannot be planned, we agree that such goals are much more difficult to plan, and that most so-called e-learning programmes do not demonstrate attention to higher level learning objectives.

Similar reflections can be raised concerning the term, ‘mobile learning’. Again, learning cannot be mobile. Learners are probably more and more mobile, and they use mobile technology. In connection with this project we would describe NKI’s main objective ‘to design and trial out a learning environment for mobile learners and teachers’ maintaining the flexibility of distance education for learners on the move. These reflections are in line with Sariola et al. (2001):

“The term ‘mLearning’ has lately emerged to be associated with the use of mobile technology in education. It seems, however, that it is used in commercial purposes rather than as an educational concept. We wonder if the term is a commercial trick to market technology and educational services or if it is an emerging concept that educationalists should take seriously.” (Sariola et al. 2001, p 1)

It should be noted that, although m-learning is a new concept, serving mobile learners is not a new idea. Again, distance education has a history of more than 150 years, where institutions has offered high quality education to learners ‘free of time and place’. This means, that if we are willing to accept the concept m-learning, distance teaching institutions have provided m-learning since its invention. For example, the history of Hermods, once one of the worlds largest correspondence institutions, tells that the original idea that resulted in establishing the institution in 1898 came when Hermods as a local language teacher in Malmö started to support one of his students who moved to another city (Gaddén 1973).

Actually, the introduction of the desktop computer (and other learning technologies), which required the student to study at a certain place, often also at a certain time, reduced flexibility of distance learning. It is the introduction of mobile electronic equipment and communications technologies, which reintroduces mobility to the distance learner (and teacher). Again, if we accept the term ‘mobile learning’ = m-learning’, what is it? Most definitions take technology as the starting point, e.g. Quinn (2000-2001): “...(mLearning)? It's elearning through mobile computational devices: Palms, Windows CE machines, even your digital cell phone. Let's call them information appliances (IAs),...”.
Sariola et al. (Ibid.) discuss the concept, m-learning, from the perspective of educational theory, technology-based definition is obviously not sufficient, and also tries to include aspects of technology. They introduce the characteristics, ‘portability, i.e. the equipment is so light that we can carry the devices that we call mobile, ‘wireless’, there are no wires in the equipment, and ‘mobility’, we are moving when using the technology. Sariola et al. note that it is the mobility that is most interesting from an educational viewpoint. Concerning mobility, they raise the question about ‘who’ is moving, ‘why’ and ‘where’. If moving is not related to the learning activity as such, why a person is moving might be irrelevant from an educational viewpoint. However, it is the challenge of the educational institution to satisfy learning needs for people on the move (and we could add to support teachers who move to continue their tasks concerning student support). Sariola et al. note that conducting educational activities while moving, might deal with convenience, e.g. rational time management or expediency, e.g. the person is moving to a place relevant for the subject studied. Both situations concern NKI when designing an effective and efficient learning environment for the distance learner, although convenience has been most focussed till now. 

Flexible teaching or teaching in the ‘extended classroom’

A number of evaluation studies among distance and online learners at NKI demonstrate that students emphasize flexibility (see e.g. Rekkedal 1990, 1998, 1999, Rekkedal & Paulsen 1997).

In our view, distance education seems to develop in two quite different directions. The solution at one end of a flexibility continuum can be described as an individual, flexible solution allowing the student freedom to start at any time and follow his/her own progression according to personal needs for combining studies with work, family and social life – ‘the individual flexible teaching model’. This model represents a generic development of the model of distance teaching institutions and applies normally media and technologies independent of time (and place), such as asynchronous computer communication, video, audio and printed materials. The model on the opposite end of the scale, ‘the extended classroom model’, assumes that the students are organised into groups required to meet regularly at local study centres and applies technologies such as video conferencing, satellite distribution, radio and television (Gamlin 1995).

In this connection we have chosen the philosophy for the development of Internet based education at NKI: Flexible and individual distance teaching with the student group as social and academic support for learning. NKI offers more than 400 courses and over 100 study programmes by correspondence based and Internet based distance teaching and recruits 10,000 students every year. These students may enrol to any course of programme or combination of courses at any day of the year and progress at their own pace. This flexibility does not exclude group-based solutions in cooperation with one single employer, trade organisation or local organiser.
It is also clear from NKI experiences that already many of our students and teachers have experience as mobile learners and teachers. Till now this has been restricted mainly to students and teachers carrying their laptops, possibly including communication via mobile phones.

NKI’s main objective in the ‘m-learning project’ has been to extend the distribution of learning materials and communication to lighter equipment, specifically PDA and mobile phone. The challenge was to develop the system and server side to present materials in ways suitable for PDA technology, find acceptable solutions for distribution of materials and for administration to student, teacher to student/student to teacher and student-to-student communication. When designing the environment for the mobile learner we wished to extend and increase the flexibility of distance education, that to some extent took a step backwards when converting from paper based to online learning, where students largely were required to study at a place (and at a time) where a computer with access the Internet was available.

Views on knowledge and learning

For NKI it was clear that the learning aims, content and teaching/learning methods in our online courses and programmes generally are far away from most e-learning courses. Most examples of m-learning experiments concern e-learning on mobile devices, often WAP and/or ‘smart-phones’ (see e.g. Kynäslahti 2001, Kristiansen 2001). 

To us, learning is a change in the student’s perception of reality related to the problem areas studied and increased competence in solving problems in a field, ability to differ between focal and more peripheral questions, analytical skills and competence in using the tools within a field in appropriate ways. This means that learning results are shown in a qualitative change in the student’s understanding, academic, social and technical competence. The learning is a result of active processing of learning material and solving problems individually and/or in groups. This view is often different from what we can find in many so-called e-learning programmes, where knowledge often is seen as a larger amount of information or ability to recall and reproduce facts. In addition to cost considerations, this is why NKI in general has put little emphasis on using fancy effects in a behaviouristic pedagogical tradition, programmed learning and knowledge transmission (see Marton et al. 1987, 1997, Morgan 1993 on students’ conceptions of learning, deep level and surface level approaches to learning). We also hold the view that learning is an individual process that can be supported by adequate interaction and/or collaboration in groups (Askeland 2001). 

Mobile learning using mobile phones alone did not make much sense to us. On the other hand, we found that designing and trying out a new learning environment for online learners applying PDA and mobile communication seemed to be a sensible one. These considerations were clearly supported by the research at the FernUniversität in the project (Fritsch 2002) Our considerations and decisions are presented below.

Internet based education at NKI today

NKI was probably the first European online college, and it has offered distance education online every day since 1987. Few - if any - online colleges in the world has been longer in continuous operation.

NKI Distance Education has today well above 300 courses and more than 60 complete study programmes on the Internet. February 2003 we had over 4,500 active online students. 

In connection with an earlier EU Leonardo projects we described the programme and distribution system in Internet based learning as a ‘Multimedia World Wide Web Kernel for Distance Education’ (http://www.nki.no/eeileo/) with the following elements:
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Model of the Multi Media Kernel for Distance Education.
In designing the learning environment with the mobile learner in mind, all these aspects and functionalities have to be taken into account.

Designing the Environment for Mobile Learners 

Studying online and offline

In line with the above discussions on learning and studying, most NKI courses are not designed to function as online interactive e-learning programmes, although some parts of the courses may imply such interaction with multi-media materials, tests and assignments. The courses normally involve intensive study, mainly of text based materials, solving problems, writing essays, submitting assignments and communicating with fellow students by e-mail or in the web based conferences, which means that most of the time the students will be offline when studying. 

Technical solution

It should also be emphasized that we assume that the NKI Internet students normally will have access to a desktop or laptop computer with Internet connection. The equipment used when mobile are additions to the technology used when studying at home or at work. It should also be noted that our developments were based on the absolute assumption that mobile learners would study in the same group as students not having access to mobile technology. Thus, the design of the learning environment had to cater efficiently for both situations.

When planning for the m-learning environment the NKI project team had long discussions whether to develop the learning materials for online or offline study.  Also taking costs of mobile access to online learning materials into consideration, we concluded that the learning environment for the NKI m-learning courses should include the following aspects (Fagerberg 2002, Fagerberg, Rekkedal and Russell 2002, Fagerberg & Bredal 2002):
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Technology:
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Pocket PC/PDA

· Mobile phone

· Portable keyboard

Learning content and communication:

· Learning content to be downloaded on the

      mobile device to be studied offline. 

      Downloaded content to include all course materials:

· Content page

· Preface

· Introduction

· All study units

· Resources (articles on the web, references to other resource materials)

· Online access to the discussion forum with the possibility of as quick as possible access for reading in the Forum and writing contributions

· E-mail for individual communication with tutor and fellow students and for submitting assignments. Assignments may be submitted as text-based e-mail or as Word or Text attachments.

Students’ and tutors’ use of technology when mobile 

When mobile – and using mobile technologies – we have found that it is generally satisfactory for the student (and the tutor) to have the course content available to study on the PocketPC. In addition, the following communication possibilities are necessary. When mobile, the student must be able to:

· Access the course forum archive to read messages (if necessary) (messages on the forum is also sent to participants as e-mails)

· Access the course forum to submit contributions to the discussions

· Send e-mail to fellow students, to the teacher and to administration (study advisor)

· Receive e-mail from fellow students, from the tutor and from the administration

· Submit assignments by e-mail including attachments

· Receiving assignments corrected and commented on by the tutor including attachments.

To access e-mail and discussion forums, mobile phones were used.

The Trials

The courses

During the project period two courses have been tried out with students using mobile phone and PDA. The two courses were:

1. The tutor in distance education (Norwegian version)

2. SPICE 603 Online Teaching and Learning

The first course was tried out from January until end of April 2002 with 9 students. The second course was launched for mobile access at the end of June 2002 with 3 experimental students.

Evaluation Methods and Procedures

All the students and the tutors in both trials were equipped with a Compaq iPaq PDA (3650, 3660 and 3870 with 32 and 64 mb memory). During the first trial the participants had made themselves acquainted with the use the PDA for ordinary office work including the main programmes such as e-mail, tasks, calendar, contacts and file synchronization before the pilot m-learning trial was carried out. In total five Ericsson mobile phones were purchased (T39 and R520). Two of the students in the first trial (and the tutor in the second trial) also tried successfully to use a wireless LAN card with their PDA at home and at the office for receiving and sending e-mails. The first trial took place in a kind of simulated distance learning, as evaluation of the m-learning system and not real learning of course content was the main goal of the activity for both tutor and ‘students’. The trial of the second course took place in a real setting with real students. 

We decided to evaluate the m-learning environment primarily by a qualitative process related to a field research model applying the technology to be tested. Thus, during the first trial the tutor (who was also the evaluator and one of the authors of this paper) used the course forum for testing many-to-many communication by giving questions to the students related to course evaluation rather than course content. E-mails were exchanged between students and the tutor and to some extent between ‘students’. The students were required to submit assignments also related to the m-learning evaluation and experiences rather than on course content, and the tutor commented on assignments as ordinary assignments via the PDA and mobile phone, both from Norway (also on travel) and when travelling abroad (Germany). The evaluation questions and answers were distributed as contributions to the course forum, i.e. all evaluation responses were available to all participants during the trial.

The second trial followed the same procedures, except that the situation was more realistic as students were real students studying the course. All three experimental students planned to complete the whole 30 ECTS Credit programme. Thus, the evaluation was carried out as a completely different process parallel to the teaching-learning process by the same author as evaluator, not involved in the course itself.

Results

The participant’s study situation

Results from the first trial have been published in a separate article (Rekkedal, T. 2002). 

In general, both the tutors and the students in both trials worked from home, from the office and on travel. It clearly seems that the participants found that the mobile equipment functions satisfactory for reading and communicating when travelling. Connection time can become very expensive, especially when abroad, e.g. on student experienced connection cost from Tanzania to be over 4 Euro per minute.

Typical answer:

“As student I study at school, at home and on holidays. On holidays until now I have brought my laptop. But I imagine with this little wonder (the PDA) this is enough, at least for shorter time periods. Now in this course I read from the PDA on the bus and go straight to write my answers when I get home.” 

Downloading and synchronizing learning content

Generally, the participants experienced few problems in downloading and synchronizing learning materials to their PDA: “The whole process was easier than I expected, and I did not experience any real problems. The most time consuming part was actually the synchronization between the laptop and the PDA.” The course files were supplied as self-extracting zip-files (HTML course version) and Microsoft Reader files. Downloading the learning materials, especially the Microsoft Reader version, was very fast and easy in both trials. 

The participants in the two trials used different ways of downloading the materials: Modem and ISDN connections, broadband home connection, office LAN and mobile telephone. All solutions were considered to be acceptable in time and costs. 
Reading and studying on the PDA

As mentioned, to assess the quality and acceptability of the downloaded materials for study, we delivered two versions, the complete course in HTML (first trial) to be read in the PDA browser, and the main course in Microsoft Reader e-book format (both trials).

The students were only partly satisfied with reading subject matter in HTML format on the PDA. Generally, they accepted reading small quantities of texts and they found it acceptable on travel and when commuting, when they look at benefits (lightweight equipment and large amounts of materials available) relative to the drawbacks or difficulties (getting an overview of the materials to study, small screen etc.)  During the first trial it seemed that the students preferred the Microsoft Reader e-book solution, which was chosen as the only solution for the second trial.

The problem of note taking was generally mentioned. The screen keyboard was not considered acceptable for writing more than a few short words. The students did not appreciate making notes on paper for later copying to the PDA or PC. The students found some positive aspects of the text manipulation functions of the e-book format, but differed in their views of how useful these functions were. They agree that reading long texts on the PDA is not highly appreciated (in many ways these viewpoints do not differ much from student’s viewpoints on reading long texts on large computer screens). It became clear that foldable/portable keyboard is necessary for the mobile learners to fully exploit the potential of the technology. 
Contribution to Forum via PDA and mobile phone

While both trial courses presented the study materials to be downloaded and studied offline, sending and receiving messages and reading Forum archive entries and contributing to the Forum had to take place online. Very few problems were detected. Setting up the PDA for mobile communication was easily done with the correct information at hand. Communication online with the Forum functioned well and could be organised within a few minutes connection time. Most participants prepared their entry offline and copied the message into the text field before sending to the Forum. 

Assignment for submission via mobile technology

E-mail communication including submitting assignments for the tutor to comment on and return to the student is, of course, an important aspect in most distance education systems. In both trials many e-mails were exchanged between the students and the tutor. Also assignments were submitted via the PDA and mobile phone. The assignments were answered both in the format of text in an ordinary e-mail and as word document attachments. There seemed to be no real difficulties in writing answers to assignments and sending receiving. Generally, communicating through the mobile technology and networks functioned with few difficulties at acceptable speed and costs. 
Conclusion

Our main aim in designing solutions for mobile learners was to maximize student freedom and to support online learners who also are mobile when studying. This was also made clear from all the participants in the pilot trials; the main advantage of m-learning as designed in these trials, was the increased flexibility of online distance education.

Our pilot trials with mobile technology (PDA and mobile phone) have demonstrated that the technology functioned according to our expectations. The participants were generally satisfied with the technological and didactical solutions. The participants differed somewhat in their acceptance. Some were quite enthusiastic; others were a little more reserved. The differences could partly be related to different learning styles and study preferences, such as preference for note taking on paper and/or general reluctance towards reading longer texts from (any) screen.

In the NKI system it will be a challenge to design solutions for learners who are users of mobile technology and wish to study also when on the move, that also allow other students to apply standard technology. The solutions must be designed in ways to allow both groups to participate in the same course. This means that we have to look for solutions that are optimal for distributing content and communication in courses, independent on whether the students and tutors apply mobile technology or standard PC and Internet connection for teaching or learning.

There is no doubt that NKI Distance Education faces a large challenge in further developing server side solutions and methodology that include the use of mobile technology for serving our mobile distance learners more efficiently. 
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