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ABSTRACT
Digital games are growing increasingly popular and the latest generation of games consoles has introduced an even wider audience of players to new modes of interaction e.g. the Nintendo Wii and its motion sensitive controllers. Gaming consoles support co-located play between multiple players through the use shareable interfaces. Meanwhile, academic interest in the educational potential of games stems from the fact they are considered motivating. However, while there is some research on what makes games engaging, including certain social factors, there is still a need to further our understanding of the relationship between the experience of player involvement and learning. The Digital Game Experience Model (Calleja, 2007) is introduced as a framework that can be used to analyse instances of game play in order to further our understanding of this relationship and our understanding of how to support co-located collaborating learning within games and other shareable learning environments. 
Keywords
Digital games, engagement, collaborative learning, shareable interfaces, player involvement.
1. INTRODUCTION

In recent years, there has been an increasing amount of academic interest in the design and use of digital games, and this includes an emphasis of how they can be used to support learning. The growing popularity of these games has caused some researchers e.g. Kirriemuir and McFarlane (2002), to ask how we can “harness the motivation power of games” to make learning more fun (p. 4). Meanwhile, the introduction of the latest generation of games consoles has introduced a new set of interaction methods e.g. the Nintendo Wii and its motion sensitive controllers. This latest generation has also brought games to an even wider audience, which seems in part due to the fact they place more emphasis on the social side of gaming (Waters, 2008). It could be argued that with respect to co-located gaming, the Wii is a shareable interface. In addition, it is reasonable to assume, with respect to cooperative gaming at least, that collaborative learning has to occur in order for players to progress in the game. 
Despite the interest in what makes digital games engaging however, there does not appear to be a consistent way of discussing player involvement across games or a complete understanding of how this process affects learning. In terms of collaborative learning and games, the main focus has been on Massively Multiplayer Online Games (MMOGs) and how they support remote collaboration between players e.g. Nardi & Harris (2006). There is less research that examines the process of co-located play, where players interact with the same console and TV interface in order to play together. This paper first introduces the research on learning and engagement within digital games. The Digital Game Experience Model (Calleja, 2007) is then presented as a framework that can be used to explore this relationship further. It will be argued that the framework can be used to help understand how games currently support collaborative learning and involvement through a shareable interface. The paper will conclude with some suggestions for how the framework can be used in practice, with the eventual aim of contributing to the design of shareable technologies to support co-located collaborative learning.   

2. Digital games and learning 
One of the most common reasons cited for academic interest in computer games and learning is that they are motivating (Kirriemuir and McFarlane, 2002; Mitchell & Savill-Smith, 2004). These reviews seem to suggest that games are motivating, and therefore engaging, which is good for learning, though this is not explicitly stated nor is it clear how games actually manage to engage. Some of the earliest work in this area was carried out by Malone and colleagues. Malone proposed a theory of “intrinsic motivation”, based on experimental manipulations of different versions of the same games, which suggested that games are rewarding in and of themselves because of how they combine the elements of challenge, fantasy, and curiosity (Malone, 1981). Later work added the element of control, and further interpersonal motivators (recognition, competition and cooperation) in order to account for the influence of social factors on gaming motivation (Malone and Lepper, 1987). 

However, Egenfeldt, Smith and Tosca (2008) argue that despite the addition of interpersonal motivators, the model fails to take the context around the game into sufficient account. In addition, it seems the relationship between engagement and learning in video games is taken for granted. Malone (1981) draws upon the earlier literature of learning theorists, including Piaget and Bruner when he states “if students are intrinsically motivated to learn something, they may spend more time and effort learning, feel better about what they learn and use it more in the future” (p. 335) but he also admitted his own study focused on what made computer games fun as opposed to the link between games being fun and them being educational. 

It is worth noting that there are a variety of ways in which researchers talk about player involvement. For instance, in the area of games and learning, the terms motivation and engagement are quite common e.g. Kirriemuir and McFarlane (2002); Mitchell & Savill-Smith (2004). Another term that gets used frequently, in reference to the experience of game playing is immersion. Games are seen as immersive environments (de Freitas, 2007) but Calleja (2007) suggests the term has been used inconsistently since it has been used to describe both the experience of deep involvement, and the experience of being represented within a virtual environment. 

3. The Digital Game Experience Model 
Calleja (2007) reviewed the use of “immersion” and the use of another term used to describe the player experience, “presence”. He concludes that “the metaphor of immersion as deep absorption [has become] conflated with a metaphor of immersion as traversable space habitation” (pg. 94). As an alternative, he presents the Digital Game Experience Model (DGEM) which seeks to replace the metaphor of immersion with one of incorporation. The DGEM describes aspects of players’ experiences with reference to six “frames”, based on “Goffman’s (1974) metaphor of the “frame” … Each frame represents a modality of meaning through which the role-playing experience is interpreted and performed” (pp. 236-237). The frames are often experienced concurrently, and to different degrees. Calleja makes a distinction between motivations on the micro level; that affect the actual instance of game play, and the macro level; that refer to longer term motivations for playing. A brief description of each frame is provided below:
1) Tactical involvement refers to any form of decision making and strategy formation within the game and includes interaction with the rules, the game environment and other players. 

2) Performative involvement relates to game piece control and movement within the game and involves the mastering of game controls. This is where the player actualises the strategies from the tactical phase and reacts to the games scoring system.

3) Affective involvement deals with the way the game affects the players’ moods and emotional states through a cognitive, emotional and kinaesthetic feedback loop. The mode of representation is often important in this case e.g. audio, visual.

4) Shared involvement relates to the fact that games allow players to control agents in a represented environment, in which other agents (either AI controlled or human in multiplayer games) react to the player.

5) Narrative involvement deals with the role of both personal and designed narrative in players’ involvement. Growing personal narrative can still heighten affective aspects of the game even if there is a lack of engagement with the designed narrative, since this is what makes the game personally meaningful to the player. 

6) Spatial involvement relates to the player locating themselves within the game world, both on and off the screen. A growing sense of familiarity here leads to feelings of comfort and belonging which can make the player feel more involved in the world.
Each of the frames describes experiences that range on a continuum from conscious attention to internalized knowledge, resulting in a process called incorporation. The definition of incorporation is: “the subjective experience of inhabiting a virtual environment facilitated by the potential to act meaningfully within it while being present to others” (p. 257). The description of how player incorporates the different frames is especially interesting from a learning perspective as it gives researchers a way of understanding the relationship between the learning and involvement experienced by game players.
4. Future directions
I am currently using the framework as part of my MRes dissertation project to explore the link between player involvement and learning observed during gaming sessions on the Wii. The study also involves a follow up interview where a recording of the game play session is reviewed and discussed with the participant. The framework is then used to analyse specific episodes that show evidence of incorporation in order to further our understanding of how this process is supported within specific games. 
With respect to co-located game play, the shared frame of involvement would seem the most obvious to focus on when discussing co-located game play. However, it is important to note however that this frame will not be experienced in isolation to the others. By using the framework to analyse instances of multi-player play and post-play interviews, within cooperative co-located games such as Super Mario Galaxy and Guitar Hero III, researchers can start to consider how these games support both the experience of involvement and collaborative learning through a shared interface. It is hoped that this will not only further our understanding of how learning occurs but that it will also inform the design of shareable interfaces for co-located collaborative learning. 
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