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ABSTRACT: Handheld and wireless devices are emerging as one of the most promising technologies for supporting learning and particularly collaborative learning scenarios. In this paper I will make an attempt to provide a broad perspective with regard to the field of mobile learning by integrating some key ideas from disciplines such as educational research, social science and engineering. My claim is that we need to develop a broad framework, which integrates all these views in order to discuss and to understand the impact of these new technologies in education and their implications for the future of learning.
1. INTRODUCTION
The use of information and communication technologies in education and training has undergone several paradigm shifts over the last three decades (Bransford et al., 1999). Very recently the notions of e-learning (learning supported by digital "electronic” tools and media) and m-learning (e-learning using mobile devices and wireless transmission) have emerged. Handheld devices are emerging as one of the most promising technologies for supporting learning and particularly collaborative learning scenarios. These technologies give the possibility to move away from the stand-alone computer, thus allowing interaction with several devices and making information accessible through a wireless connection to a server. These technologies offer new opportunities for individuals who require mobile computer solutions that other devices cannot provide. Thus, many researchers as well as academic and industrial practitioners are currently exploring the potential of mobile and wireless devices for supporting learning. The challenges are manifold: adapting and appropriating the technology for learning in a way consistent with learning goals and principles, setting up and testing of prototypical applications and scenarios, the development of specific software tools and architectures, among others.

As we move into the information society, new interactive technologies provide us with both a challenge and an opportunity. The challenge is to find out how to construct and deploy highly supportive environments, which could be used to provide support for different kind of learning settings.  The opportunity is to radically change the ways in which we aid the learning process in order to give students a much higher degree of individual support, and a much more flexible approach to the management of their learning experiences. Bliss et al. (1999) argue that the use of these new types of tools and interactive technologies, makes possible to develop novel kinds of learning interactions within and across a variety of learning settings, however, it is not so clear how some of the more traditional sites of learning adapt to these changes.

The idea that new technologies will transform learning practices has not yet led to the collaborative ideal. The task of designing effective computer support along with appropriate pedagogy and social practices is simply much more complex than imagined (Stahl, 2002). According to Norris et al. (2002) one of the main reasons that the potential of technology has not been realized in primary and secondary classrooms is due to insufficient computer and internet access. They suggest that the introduction of PDAs with wireless capabilities in educational settings may help to overcome this problem.

In the next sections, I will make an attempt to provide a broad perspective with regard to the field of mobile learning by integrating some key ideas from disciplines such as educational research, social science and engineering. My claim is that we need to develop a broad framework, which integrates all these views in order to discuss and to understand the impact of these new technologies in education and their implications for the future of learning.

2. CURRENT PEDAGOGICAL approaches to learning WITH INTERACTIVE technologIES

Current and emerging trends in education are increasingly moving towards learner-centred approaches (Bransford et al., 1999). In these, learning becomes an active process of discovery and participation based on self-motivation rather than on more passive acquaintance of facts and rules. The role of the teacher is coming more to be seen as mentor or guide, facilitating and playing an essential role in this process. From this perspective, learning can be considered as a dynamic process in which the learner actively "constructs" new knowledge as he or she is engaged and immersed in a learning activity. Furthermore, learners will also build understandings through the collaborative construction of an artifact or shareable product. The theory of constructivism is at the core of the movement to shift the center of instruction away from delivery in order to allow the learner to actively direct and choose a personal learning path. 

An increasing amount of research has been documenting how new constructivist models may be used to reconceptualise curricula, teaching practices, and learning activities, and to effect significant and rich types of learning gains (Cognition and Technology Group at Vanderbilt, 1997). Many new constructivist models of learning utilize the affordances of new computational and communications technologies as part of learning environments in which learners engage in challenging problems, collaboration and creation of shared interaction  (Dillenbourg, 1999).

Social constructivism, an extension of the constructivist approach, argues that in addition to most knowledge being an interpretation of personal experiences it is also social in nature: knowledge is jointly constructed in interaction. Recent social constructivist perspectives (Jonassen & Land, 2000) regard learning as enculturation, the process by which learners become collaborative meaning-makers among a group defined by common practices, language, use of tools, values, beliefs, and so on.  Social constructivism asserts that a particularly effective way for knowledge-building communities to form and grow is through collaborative activities that involve, not just the exchange of information, but the design and construction of meaningful artifacts. 

There has also been a growing body of research on authentic and situated learning environments utilizing the problem-based approach to learning (Barrows, 1985). Problem-based learning (PBL) emphasizes solving authentic problems in authentic contexts. It is an approach where students are given a problem, replete with all the complexities typically found in real world situations, and work collaboratively to develop a solution. Problem-based learning provides students an opportunity to develop skills in problem definition and problem solving, to reflect on their own learning, and develop a deep understanding of the content domain. This approach was developed in the fifties for medical education, and has since been used in various subject areas such as business, law, education, architecture and engineering. Most recently, there is a growing interest among educators to use problem-based learning in the K-12 setting, and a growing need for problem-based educational software to facilitate the development of higher order thinking skills via technology.

An underlying assumption of all these approaches is that most effective and meaningful uses of interactive technologies to support learning will not take place if technologies are used in traditional ways. According to Jonassen et al., (2000) meaningful learning will take place when these technologies allow learner to be engaged in the following activities: 

· Knowledge construction

·  Conversation

· Articulation

· Collaboration

· Authenticity

· Reflection
3. WIRELESS AND MOBILE TECHNOLOGIES IN EDUCATION 

In the past decade, the Internet has spawned many innovations and services that stem from its interactive character. There are numerous indications that the ongoing process of adding mobility to interactivity will transform the role of the Internet and pave the way for yet another set of innovations and services. The convergence of computing and communication is a process that is about to turn phones and mobile terminals into powerful multimedia units. The XML-based Synchronized Multimedia Integration Language (SMIL), for instance, is devised for the distribution of sophisticated multimedia content in a variety of device, ranging from stand-alone computers to cellular phones. 

Thanks to the convergence of telecommunications and data communication, future computer applications will rely on seamless wireless networking, and will thus be inherently mobile. This latest trend is now observable and a clear example is the convergence between two technologies that had developed separately during most of the nineties: wireless communication devices (pagers, mobile phones) and handheld devices (personal digital assistants, PDAs). Recently, a number of mobile phones and other wireless devices with PDA capabilities have been introduced; conversely, more and more handheld devices now come equipped with wireless capabilities. 

Tablet PC is one of the major latest initiatives of computer's manufacturers. Task-specific tablet computers have existed before, but now a number of software developer houses are providing software-development kits (SDK) for general functionality for pen-based applications. It is possible to imagine that tablets PC will replace laptop devices in the near future because of more natural interfaces and a more desirable form factor. The Tablet PC shares many qualities of the handheld and differs from it in its increased computational power, the larger and higher resolution display/touch surface.

All these new forms of interactive multimedia and communication offer new possibilities as to the way we learn, think, and communicate. The combination of handheld computing and wireless communication suggests enormous potential for education especially given how familiar most young students already are with these technologies. However and spite of the widespread acceptance of the technology among teenagers and young people, mobile and wireless technologies represent a low percentage of those technologies used in the classrooms during lectures/educational activities. These devices are seldom used and in many cases their use in the classroom is forbidden. 

To date most educational applications have been connected to the desktop, as they have relied on the processing power of that form factor. As we move these applications from the desktop to more ubiquitous and increasingly powerful portable devices, we could simply port existing tools to this new platform. This change in form factor alone would provide advantages in price and accessibility to students. But, the move from the desktop to the handheld computer provides other potential advantages, which make this an especially attractive platform for supporting learning. Klopfer et al. (2002) have enumerated a number of features that make handhelds interesting for education. Those features, which are consistent with the pedagogical ideas presented in section two, are described below: 
Portability: Can take the computer to different sites and move around within a site. Mobile and wireless applications enable ubiquitous learning. The bounds of the classroom can now be extended to the limits of wireless networks.

Social interactivity: As mobile and wireless technologies enable peer-to-peer communication, students will have a way to interact directly with one another. Students can exchange data and collaborate with other people face to face.

Individuality: Can provide unique scaffolding that is customized to the individual’s path of investigation.

Context sensitivity: Digital systems provide the ability to automatically log and aggregate usage, which can be used to design collaborative filtering systems, predictive user interfaces, etc. in the design of mobile applications. 
Connectivity: Can connect handhelds to data collection devices, other handhelds, and to a common network that creates a true-shared environment

Merging digital and physical realms: In stationary settings, the digital and physical worlds are more or less separated (users ‘look into’ and manipulate the digital world on the computer screen). In contrast, in mobile systems these realms may be combined. Sensors, smart rooms and ambient environments capture real world information of users and devices and represent it in a format that is usable in the digital realm. Geographical information systems (GIS) are building on these and other properties to create many other new and innovative applications.
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