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This contribution focuses on the assets and objectives of Pervasive Games in the cultural sector, that we call Cultural Pervasive Game, especially those orchestrated within cultural and touristic sites such as museums, libraries, cultural parks or touristic attractions. A Pervasive Game extends the boundaries of the game spatially, temporally and socially thus blending a gameworld into the player's everyday life. Our aim is to build a methodological tool, such as a typology, for game designers or cultural decision makers. To build our typology, we expanded an existing open-ended classification of games to adapt it to the particular case of pervasive games in the cultural sector. We added dimensions that convey the social, temporal and spatial extensions of the boundaries of pervasive games. We discuss further perspectives of this work, such as the design of an ontology of pervasive games in the cultural sector.

Economics of the Arts and Literature

Broadly in Europe, important financial and human resources are deployed to prompt people, especially youth, to discover their own cultural heritage and to develop different and creative cultural practices. For instance, in recent years, visitors of museums and cultural sites have played several experiences of gamification, in which they asked to accomplish some missions while discovering the most relevant masterpieces. Yet, the efficiency of these socio-technical devices are largely insufficient considering the expectations and the available means. Therefore, we consider that it is necessary to put some ideas in order about the exploitation of games in the cultural sector. In particular, our aim is to give both game designers and cultural decision-makers a few tips to make a sound decision on choosing games in cultural sector and to maximize their assets. For that, we suggest a typology of a specific type of game, so called Pervasive Games.

In the first part of this paper, we define the conceptual boundaries of Pervasive Games and we stress their assets and goals in the cultural sector. Subsequently, we will describe our expansion of an existing classification of games. We will explain how it was adapted to the particular case of pervasive games and how it can be used by designers and cultural institutions.

Pervasive Games : links and boundaries

There are several definitions of Pervasive Game (PG), illustrating how this category evolves along the technologies it bases itself on. For instance, Nieuwdorp [START_REF] Nieuwdorp | The pervasive discourse: an analysis[END_REF] highlights that, amongst ten definitions of PG, most authors agree about the blurred boundaries between the game and reality as the game world and reality overlaid or blended with each other. Rather than comparing "pervasive" vs. "non-pervasive" items, Montola [START_REF] Montola | Exploring the Edge of the Magic Circle: Defining Pervasive Games[END_REF], [START_REF] Montola | Tangible Pleasures of Pervasive Role-Playing[END_REF] suggests a simple analytical framework based on " one or more salient features that expand the contractual magic circle of play socially, spatially or temporally " [START_REF] Montola | A ludological view on the pervasive mixed-reality game research paradigm[END_REF], [START_REF] Montola | Philosophies and strategies of pervasive larp design[END_REF]. According to him, temporal expansion occurs when the game session blends in ordinary life; spatial expansion occurs when the spatial boundaries of the game are undefined or unlimited; Social expansion occurs when the boundary between players and non-players are blurred and when non-players are involved in the game [START_REF] Montola | Exploring the Edge of the Magic Circle: Defining Pervasive Games[END_REF], [START_REF] Montola | Tangible Pleasures of Pervasive Role-Playing[END_REF]. Alternate Reality Games (ARG) are a sub-genre of Pervasive Games. The term describes a game so tightly linked with reality that the player interacts with its story-world through any usual communication devices [START_REF] Stewart | Sean Stewart -Alternate Reality Games[END_REF]. According to McGonigal [START_REF] Mcgonigal | Reality Is Broken: Why Games Make Us Better and How They Can Change the World[END_REF], an ARG aims to generate, outside a virtual world, four intrinsic rewards usually generated by video games that brings a feeling of fulfillment in the player's life .

A specific type of Pervasive Games: the Cultural Pervasive Games (CPG)

Many Pervasive Games were created in the broad cultural sector: we called them Cultural Pervasive Games (CPG). The CPG are especially created to promote movies, TV series or video-games before their release or during the interval between two following seasons. In this contribution, we focus on technology-enhanced pervasive games orchestrated within cultural and touristic sites such as museums, libraries, cultural parks or touristic attractions. A CPG owns a main key feature, which is its combination of assets. Firstly, in a CPG we can observe the advantages of a game, because a CPG immerses players in a fictive universe and encourages the creation of social groups, as Huizinga already stated in his definition of play [START_REF] Huizinga | Homo ludens: a study of the play-element in culture[END_REF]. In addition to that, a CPG owns typical assets resulting from its pervasive nature and blending in the real world such as leading players to "do things for real" [START_REF] Montola | Tangible Pleasures of Pervasive Role-Playing[END_REF]. ARG also inspire pareidolia [START_REF] Mcgonigal | Play or Else -A performance studies approach to ubiquitous gaming[END_REF]. Pareidolia is a sort of perceptive illusion, a tendency to perceive as significant a meaningless stimulus (audio or visual). For instance, a common example of pareidolia is to see human or animal forms in clouds. In the Pervasive Game setting, the pareidolia would inspire a player to associate two elements that are not actually linked. It occurs with the feeling that this coincidence is a message destined to said-player. It invites players to look beyond appearances and to search for potential game hints in the real world [START_REF] Mcgonigal | A Real Little Game: The Pinocchio Effect in Pervasive Play[END_REF], [START_REF] Mcgonigal | This Might Be a Game: Ubiquitous Play and Performance at the Turn of the Twenty-First Century[END_REF]. Finally, the ambiguous limits of PG are thrill-inducing for players and a source of interest, curiosity and amusement [START_REF] Benford | The Frame of the Game: Blurring the Boundary between Fiction and Reality in Mobile Experiences[END_REF], [START_REF] Gaver | Ambiguity as a resource for design[END_REF], [START_REF] Mcgonigal | A Real Little Game: The Pinocchio Effect in Pervasive Play[END_REF], [START_REF] Montola | Tangible Pleasures of Pervasive Role-Playing[END_REF]. Therefore, a CPG is a real source of motivation and curiosity by making events more appealing, engaging, thrilling and exciting [START_REF] Reid | The design of prisoner escape from the tower: An Interactive location aware historical game[END_REF]. In fact, CPG have been used to: a. Promote an event . These CPG are orchestrated before or during the event. Therefore, they are supervised by teachers and orchestrated with a limited group of selected players. Games made in this purpose include "The Arcane Gallery of Gadgetry" (Learning about the Historic Patent Office of Washington, 2011, U.S.A) and "Frequency 1550" (Learning about the medieval history of Amsterdam, 2005, Netherlands). The former is an ARG. d. Change the image of a cultural institution before public's eyes . A cultural institution, such as library or a museum, generally uses this sort of CPG to give the public a more convivial and less austere image of its own related practices. In this category we recall "The Mystery Guest" (Finksburg Library of Carroll County, 2010, U.S.A), "Find Chesia" (Finksburg Library of Carroll County, 2009, U.S.A) and "Blood on the stacks" (Coates Library, Etats-Unis, 2007).

To create an efficient and appealing PCG, designers would need some appropriate methods and tools to explore and shape their reflections, such as a typology and relevant design patterns [START_REF] Bjork | Patterns in Game Design[END_REF].

In the remaining part of this paper, we present our typology.

A typology of Cultural Pervasive Games

The task of building a typology, as in other research domains, comes up against a lot of obstacles. Elverdam and Aarseth [START_REF] Elverdam | Game Classification and Game Design: Construction Through Critical Analysis[END_REF] stress the scientific limits of two largely used dimensions in game classification, such as comparison and genre: the former is rarely structured, the latter is always weakened by subjectivity. Other dimensions, such as time and space , are commonly found. About time , Zagal and Mateas [START_REF] Zagal | Temporal frames: a unifying framework for the analysis of game temporality[END_REF] identified in video games four temporal frames interacting with each other: fictive time (describes how players expect time to be represented in the game), coordination time (describes how players and non players are coordinated), real-world time (describes how real-time effects the gameplay : play-time, countdown...), gameworld time (describes how time passes in the gameworld). Gentes & al. [START_REF] Gentes | Gaming on the move: urban experience as a new paradigm for mobile pervasive game design[END_REF] engage a reflection on space through four anthropological dimensions : the real-world physical organization, the narrative world as well as the services and events within the city. Though these dimensions are relevant, they are not exhaustive to describe games. We drew our typology of CPG upon the Elverdam and Aarseth's [START_REF] Elverdam | Game Classification and Game Design: Construction Through Critical Analysis[END_REF] open-ended and complete classification, describing games as varied as Chess, Volleyball or World of Warcraft. Moreover, it explicitly refers to the three dimensions of the magic circle of play (social, temporal and spatial) [START_REF] Montola | Tangible Pleasures of Pervasive Role-Playing[END_REF], [START_REF] Montola | A ludological view on the pervasive mixed-reality game research paradigm[END_REF], [START_REF] Montola | Philosophies and strategies of pervasive larp design[END_REF]. The Elverdam and Aarseth's classification contains eight meta-categories: External Time, Internal Time, Player Composition, Player Relation, Virtual Space, Physical Space, Struggle and Game State. Each meta-category contains two or three dimensions. We took for granted the first four meta-categories, whereas we rejected the "Game State" meta-category because it was not appropriate for CPG.

In the following section we describe the dimensions we added to the existing meta-categories (Virtual Space, Physical Space, Struggle) and a new meta-category that we built (Social Frame).

-E&A extended typology: new dimensions and meta-categories

In the "Virtual Space" meta-category, we added the Virtual content dimension. It describes whether the virtual content of the game was created specifically for the game or if it relies exclusively on virtual pre-existing content or finally if it combines both existing and specifically made content. For instance, the CPG "Cherche Tom dans la Nuit" combines both types of specific and pre-existing content. In the "Physical Space" meta-category, we added two dimensions: i) the Environment Dynamics dimension, which describes whether or not players can change the real-world. CPGs such as "RExplorer" have no environment dynamics; indeed, the game designers did not allow the players to make any change to the town of Regensburg ; ii) the Physical content dimension, which describes whether the physical content of the game was created specifically for the game of if it relies exclusively on pre-existing content or finally if it combines both existing and specifically made content . This category does not include player made content. In the "Struggle" meta-category, we added the Linearity dimension. Its potential values are : linear, semi-linear and non-linear. A linear game (e.g. "Cherche Tom dans la Nuit") implements a fixed sequence of events. A semi-linear game combines both linear and non-linear elements. For example "Prisoner Escape from the Tower" included both linear elements (quests to help a prisoner evade the tower were the same for every player) and non-linear elements (players could fulfill the quests in any order). Non-linear games give more control of the storyline to the players who are given a wide scope of actions and interactions. We created the Social Frame meta-category to represent the social extension of the magic circle of play in a PG [START_REF] Montola | Tangible Pleasures of Pervasive Role-Playing[END_REF]. It includes 2 dimensions, the Role and the Perception of the Performance Frame . The Role dimension, which integrates the Van Ments's three dimensions [START_REF] Van Ments | The effective use of role-play : practical techniques for improving learning[END_REF], describes what kind of role, if any, the player performs. Its potential values are none (the player acts as himself/herself), existing/historical role (the player acts as a real person), player-created role (the player acts as an imaginary person and creates this imaginary person). The Perception of the Performance Frame dimension describes the strategies to blur the social limits between the game and reality, ie. how the magic circle of play is extended socially. We formalized three possible values: wider, narrower and identical, in which the perceived social limits and the actual limits of the game are the same and there is no social ambiguity about players, performers and bystanders (e.g. PLUG). The first two strategies came from Benford & al. [START_REF] Benford | The Frame of the Game: Blurring the Boundary between Fiction and Reality in Mobile Experiences[END_REF]'s work, and identify two different ways to implement a social ambiguity. The first makes the apparent frame of the performance (i.e. the gameworld) appear wider than it actually is and make players mistake bystanders for performers (bystanders become "implied performers"). The second makes the apparent frame of the performance appear narrower than it actually is. Performers are then mistaken for bystanders ("implied bystanders").

Conclusion : perspectives and further work

We described a specific class of games, Cultural Pervasive Games. We showed how they could be exploited to improve cultural practices and we suggested a typology in order to increase their efficacy. We are going to develop our typology in two directions. Firstly, Elverdam and Aarseth [START_REF] Elverdam | Game Classification and Game Design: Construction Through Critical Analysis[END_REF] noted that one perspective of their typology was to enable researchers to determine which design patterns are commonly used in games which are favored by a particular group of players.

Reversing their heuristic approach, we investigate on this direction : which patterns could a designer implement in order to reach a specific goal among the aforementioned group of players ? To meet either perspectives requires that both a wide-ranging list of patterns as well as a list of classified games exist and are maintained. Björk and Holopainen worked on the first aforementioned list [START_REF] Bjork | Patterns in Game Design[END_REF] and we are going to take it into account for the next development of our PCG typology. Secondly, Elverdam and Aarseth [START_REF] Elverdam | Game Classification and Game Design: Construction Through Critical Analysis[END_REF] compared their typology to a grammar of the language of games while game design patterns are the language itself. We argue that, following this analogy, an ontology that will serve as a grammar in the language of game design patterns is the continuation of this work. We therefore aim to design and to implement an ontology of pervasive games, especially cultural pervasive games.

  Their storyline encourages, and sometimes requires, players to attend it. CPG created for this purpose include "Eduque le Troll" (Henry Jenkins's conference on Transmedia, Pompidou Center, 2012), "Cherche Tom dans la Nuit" (European Night of Museums,France,2011). Both of them are ARG. b. Provide some alternative tours and enhanced visits . These CPG aim to maximize the length of the visit and to increase the attention given to the artworks. CPG of this type are, amongst others,

"Prisoner Escape From the Tower" (Tower of London, 2008, England), "RExplorer" (Town of Regensburg, 2007, Germany), "PLUG" (Musée des Arts et des Métiers, 2009, France). c. Promote the historical cultural heritage . This type of CPG complements history lessons.