Ownership Markers in Collaborative Workspaces: 

A Framework and Experimental Assessment  
QianYing Wang1, Alberto Battocchi2,3, Ilenia Graziola3, Fabio Pianesi3, Daniel Tomasini3, Massimo Zancanaro3, and Clifford Nass1
1Communication Department, Stanford University, Stanford, CA, USA
2Department of Cognitive Science and Education, University of Trento, Trento, Italy
3ITC-irst, Centre for Scientific and Technological Research, Povo, Trento, Italy 

{wangqy,nass}@stanford.edu, alberto.battocchi@unitn.it, {graziola,pianesi,tomasini,zancana}@itc.it

INTRODUCTION

In this paper we address psychological ownership—that is, the feeling of possession people develop toward objects, ideas, persons, etc. — and the role it plays (if any) in co-located collaborative systems. 
Ownership has been explored by various disciplines, such as anthropology, psychology, philosophy, marketing, and business management ‎Error! Reference source not found.. It has been studied within a variety of contexts, including child development Error! Reference source not found., consumer behavior Error! Reference source not found., and organizational behavior Error! Reference source not found.. This body of research suggests that possession is a fundamental human trait, that includes both a cognitive and an affective core (Pierce et al. 2001). The affective component become apparent in the motivations leading people to appropriate objects, in the feelings that people develop towards own objects, or when others lay claim to objects for which one feels a sense of personal ownership. The cognitive component concerns the capability offered by ownership to easily segment the environment in objects related/non-related to the self, and to perform successful activities by means of owned ones. 
Ownership is connected with many other psychological traits and phenomena: increasing control, improving the self, self-efficacy and self-esteem, categorization. Given its close relationships to the self, and its social nature, its behavioral and attitudinal effects are particularly prominent in the context of collaborative systems. Technologies such as interactive workspaces and mobile computing can make ownership attribution (including attribution to the self) more uncertain, and change the way people create, share and own digital items Error! Reference source not found.. Within the human-computer interaction community, the importance of psychological ownership is starting to attract attention, the objective being to design principles that avoid possible problems due to the neglect of its effects, such as distrust toward collaboration (DeDreu and van Knippenberg 2005), and possibly take advantage e.g., to facilitate social segmentation. Little is known, however, about whether and how psychological ownership affects the performance and attitudes of people confronted with collaborative co-located technology. (e.g., Error! Reference source not found., Ishii et al 1997, Lederer et al. 2003 da spiegare cos’hanno fatto)In this work we first present a conceptual framework for ownership and then apply it to the context of collaborative environments, probing if and how some of the suggested features affect people’s attitudes behaviours. In particular, we will investigate through an experimental study the importance and effects in a collaborative settings of the means by which ownership manifest itself—that is, ownership markers—by means of a scrambled picture puzzle (Jhonson and Hyde 2003) displayed on a. multi-user touch sensitive device. Four versions of a puzzle game using different combination of ownership markers were implemented.
Risultati

Organizzaione dell’articolo

PSYCHOLOGICAL OWNERSHIP

Definition

According to commonsensical conceptions, ownership is a right, or perhaps a bundle of rights, which define normative relationships among people with respect to an object. We possess a car, a house, a cell phone, a bag, etc. But the observation of the role ownership plays in ordinary normative discourse reveals that it does not simply define some rights with regard to an object, but also, and foremost, names a relationship to an object that provides the grounds for claiming that such rights ought to exist (Dan-Cohen 2001). Therefore, the feeling of possession of an object precedes and underpins claims of right regarding the object; that is, ownership has first of all a psychological foundation. A demonstration of the unidirectional relationship between feeling of possession and right of ownership is provided by the fact that sometimes individuals legally possessing an object don’t feel it as their, but that individuals feeling an object as theirs always claim special rights on it (McCracken). Hence, it is not necessary that there is an institution or a legal body defining the existence of ownership in order for individuals think and behavior as owners.

Beggan [1992] defines “psychological ownership” the state in which individuals feel an object or a piece of one object as “theirs”. Pierce et al. [30] further elaborated ownership as “the feeling of possessiveness and of being psychologically tied to an object”. Pierce’s definition highlights three distinguishing features: 

1. The sense of ownership manifests itself in the meaning and emotion commonly associated with my or mine and our. Psychological ownership answers the question “What do I feel is mine?” and its conceptual core is a sense of possession toward a particular target (Wilpert, 1991). In this sense, psychological ownership is closely tied to the psychological notion of the self.
2. Psychological ownership reflects a relationship between an individual and an object in which the object is experienced as having a close connection with the individual (Furby, 1978a; Litwinski, 1942) than others.
3. The state of psychological ownership comprises both a cognitive and an affective core. It not only reflects an individual’s awareness, thoughts, and beliefs regarding the target of ownership, but it is also coupled with an emotional or affective sensation (J. L. Pierce et al., 2001).

The commonsensical notion of ownership reveals its limitations also when coming to consider the behavioral side. One might think that possession and appropriation behaviors depend on the object’s value, with higher values corresponding to higher desire for it and a higher sense of possession. Experimental evidence, however, shows that the picture is more complex than this. In their works on the endowment effect, Kahneman et al. (1990, 1991) demonstrated that the relationship between object value and possession is bidirectional. It is not only the case that higher object value corresponds to higher willingness to possess it; the converse is also true: the object value increases when it becomes part of a person’s endowment as a result of ownership. Choen (2001) explains the connection between ownership and object value by means of an equation: 
the value of owning an object = object value + ownership value
That is, the mere fact of owning an object has a value. According to this view, in some contexts it is possible for object value to vanish, and the value to consist only of ownership value. In accordance with this view, Etzoni (1991) claims that ownership is a “dual creation, part attitude and part object, and part in the mind and part real”(p.446). The value of owning an object is partly objectively (collectively) defined, and partly the outcome of cognitive and emotional attribution and signification depending on the individual’s psychological state (individual factors), the specific contexts (context factors) and the object features (target factors). 
Factors influencing the ownership value
The ownership literature lists three categories of moderating factors which influence the development of psychological ownership: individual factors, context factors, and target factors ( ).

 Individual factors are related to differences in term of strength of motives for ownership, and have been studied according to gender, personality, social and economic status variation. For example males tend to identify with objects that involve physical interaction and activity, whereas females are more inclined to associate with more contemplative, expressive and symbolic objects (Kamptner 1991; Rochberg-Halton 1980); extravert people prefer to pursue targets through social means, whereas people high on the openness to experience dimension of personality seem to be willing to consider a greater variety of targets. citare
Context factors are related to physical or environmental aspects, such as space, distance, barriers, that can modulate the opportunity to engage in behaviors leading to ownership. Structural aspects of the context may promote or prevent individuals from developing feelings of ownership in several ways: physical barriers, laws, property rights, norms and rules may limit the degree to which one can come into contact with the target, and/or these targets can be controlled, known or be the recipients of one’s investment. Rudmin (Rudmin, 1988) reported that from a sample of 15 cultures, there was a positive correlation between a culture’s desire to be in control of situations and their favorability toward private property. According to Furby (Furby, 1991), there are two basic variations across different cultural groups for ownership. The first is a sense of personal competence or control: the higher the sense of control, the stronger the feeling of ownership. The second is the association between possessions and one’s sense of self. For example, although possessive feelings are universal, individuals from different cultures attribute different meanings to possessions in terms of viewing them as part of self or as extended self. In some cultures possessions may play a more central role in self definition than in others. Therefore, feelings of ownership may, to a certain extent, differ across cultures. 
Finally, target factors can be defined as the attributes of an object that influence the potential of the target to satisfy the three motives for ownership (see below) and the capacity of the target to facilitate or impede the routes through which the feeling of ownership emerge. These attributes can be: attractiveness, for self and for the others; accessibility, openness or manipulability, for facilitating the acts of individuals controlling, coming know and investing the self into them. The nature of the object has its effect, too. Much research works has focused primarily on ownership of physical objects such as toys, houses, tools (Ellis 1985), space-territory (Rudmin and Barry 1987), body parts (Rudmin and Barry 1987) and creations (Locke 1694; Rudmin and Barry 1987). A well-known example is that of the home, “an area which is first rendered distinctive by its owner in a particular way and, secondly, is defended by the owner” (Hediger 1950). But the agreement is wide that humans develop feelings of ownership toward non-physical entities, such as ideas (Isaacs 1933; Prelinger 1959) relationships (Ellis 1985), sounds and heard ( Isaacs 1933)words, and artistic creations (Wiklund et al.1988), as well. Isaac (1933) observed feelings of ownership among children toward nursery rhymes and songs; they were theirs if they heard them first, and no one else had the right to sing or hear them without their permission. Ross and Sicoly (1979) investigated the factors determining when and how people appropriate of an idea both created by them and picked up by others. Heider (1958) discussed the conflicts among scientists about the parentage of ideas or inventions. These studies show how people use words as “my” or “mine” with respect to owned objects, defend them preventing the others to use them, develop emotional responses toward them, often personalizing the object this way making it more recognizable and near to the self (Andrey 1966), and finally consider the object as a part of the self. 

In human computer interaction, digital entities seem to have something in common with physical objects, because they can be manipulated and moved; but also something in common with ideas and words, because of their abstract nature and their content resulting from mental work. There is no reason to think that people do not develop ownership even for this kind of entities, and indeed, according to several studies, this seems to be the case (Scott et al. 2004, Sommer 1969,   ). Still, no systematic investigations have been conducted on this topic. 
Ownership value
Isaac (1933) claims that the first added value of ownership is the need of control of natural resources: possessing them means for an individual to be in a position to decide on their usage and increase her permanence and wellbeing. The biological perspective holds that ownership is an innate trai, most probably related to the competition for environmental resources (Furby 1991, Ardrey 1966, Darling 1937, Porteous 1976, Ellis 1985). Individuals have to engage in a fight to control the environment and the limited resources; ownership, intended as exclusive use and defense of them, seems to be an adaptive behavioral responses to this need. In the end, control over the physical environment (also) relies on the control of the objects and their usage. The fact that the tendency towards appropriation belongs is part of the human endowment would explain why they it applies to many different entities, often in an automatically and non-controllable way. 
The social perspective considers ownership as the result of socialization practices, like negotiation and making alliances (McCracken 1986). The social perspective emphasises that social control stems from the ability to regulate others’ access to, or usage of, one’s possessions. In this connection, Litwinski (1913, 1942, 1947) argues that our cognitive abilities are future oriented, in that we acquire objects and involve in social relationships (also) in view of their expected utilities for anticipated problems. 
The often mentioned feeling of control generates important psychological outcomes, such as an increased sense of self-efficacy and self-esteem (White 1959). Therefore, even if we grant the independent roots of ownership in human biology, its psychological outcomes give individuals such a pleasure than they might become a motivation per se, irrespective of the value of the possession target. These considerations may provide an explanation to Kahneman et al’s (1990, 1991) and Knetch’s (1989) results concerning the individual’s loss aversion, according to which people receive more displeasure from the losses than they receive pleasure from successful acquisitions. In our framework, people losing an owned object are proportionally more displeased because they feel losing not only the object, but the very ownership value connected with the self. 
The introduction of the identity need as the second added value of ownership now naturally follows: ownership may serve the accomplishment of Maslow’s (1963) needs of esteem, according to which all humans have a need to be respected, to have self-respect, and to respect others. People develop a sense of self-identity as a result of viewing themselves from the perspective of how others view them (Dittmar 1992). Possession, being an extensions of the self, can serve interpersonal communication purposes (Abelson & Prentice, 1989): what we own tells the others who we are, what we do, and who or what we might become, etc. In these respects, possessions can be a categorical sign, signifying the status and the broad social categories we belong to, or the smaller groups we identify with (Dittmar, 1991). As suggested by researchers in different fields, including anthropology, consumer behavior, and psychology, possessions communicate the individual’s social status to others, hence achieving recognition and prestige (Rochberg-Halton, 1984; McCracken, 1986). People use, consciously or unconsciously, various objects as symbolic expressions for their categorical identity. Examples include clothing and automobiles; location and type of home, etc. Possessions can also serve as individual signs as well, which convey unique attitudes, goals and personal qualities. For example, people publicly display pictures, awards, degrees, and certificates on office walls to convey certain images to others. Conversely, it is also common to make judgments about what others are like from the possessions they own (Burroughs et al., 1991). Self-expression appears to be most revealing in the realm of consumer goods. Items that we purchase and display serve as symbols expressing personal values, qualities, attitudes, education, social affiliations, and accomplishments (Levy, 1959). Perfume, jewelry and clothing, and the likes share close physical contact with our bodies; both their close proximity to the body and their abilities to alter our appearance and odor, thereby our identity, make it understandable that we often invest extraordinary importance in such objects (Kunzle, 1982; Roberts, 1977). It should be noted that communications between owners and observers about owner identity is possible only if a common symbol system is shared (Hartung, 1960). If symbols are shared, possessions are helpful in forming impressions. An experiment by Kenny et al.’ (1992) demonstrates that humans have good ability to connect object’s features to the other’s self—that is, to recognize the person owning that object. Burrough and colleagues (1991) assessed the degree to which observers and owners agree on the meaning communicated by possessions. Their first study suggested that observers’ personality inferences based on personal possessions agree significantly with owners’ self-rating. This finding demonstrates that by using only possession information, observers can make personality inferences that are consistent with those of owners’ self perceptions. Moreover, they were able to show that, compared with behavioral cues, possession ones are used more often by observers for personality judgment. 
At the same time, individuals tend to appropriate objects, psychical and not, having, in some sense, features near to own self (Gosling 2002; Alpers & Gerdes 2006) or expressing features that they would like have into the self (Amaturo, Costagliola & Ragone, 1987; Gosling, Ko, Morris & Thomas, 2002). Besides expressing self to others, possessions also serve intrapersonal communication purposes by helping people define themselves. They play an important role in the process of self-understanding and self-identity because of the meaning and the importance ascribed to them by society (Jon L. Pierce et al., 2003). Identity is at the interface between the individual and society. Through an interactive and reinforcing process, individuals come to find pleasure, comfort, and self-understanding in their relationship with owned objects. As pleasure and comfort are found in one’s interactions with objects, the socially shared meaning ascribed to those objects is internalized and becomes part of one’s self-identity (McCracken, 1986). Researches have demonstrated that possession selection is associated with the self-images of individuals (Belk et al., 1982): preferences for products as diverse as automobiles (Grubb & Stern, 1971), food products (Gentry & O'Brien, 1978), clothing(Pines, 1984, 1987), and home furnishings (Landon, 1974) show that individuals prefer products that they perceive have images similar to themselves.

Possessions are also psychologically meaningful as a way to achieve a continuity of the self. By providing an emotional connection between themselves and their past, possessions, especially memory-laden objects, are repositories of memories and of own identity in the past. Objects such as family photographs, souvenirs, and mementos, provide people with a sense of past and record the places they have been and the family events in which they have participated. These entities tangibilize past experiences and give evidences of what the owners once adventured and accomplished. Therefore, these entities become an increasingly important part of our self-identity(Cram & Paton, 1993). Preserving possessions allows people to maintain a sense of continuity through those items that have become symbolic extensions of themselves.  
Third added value of ownership is linked to the cognitive facilitation to categorize the world into perceptive units, this way decreasing cognitive costs Error! Reference source not found.. Especially Gestalt theorists have supported the “social cognitive view of ownership”; e.g., Heider (1946) maintains that one of the fundamental principles of perception through which the world is constructed is unit formation. He argues that the human mind is inherently ready to sort people and things into relationships, including those of possession and belongings. On a nearly continuous basis, people are faced with complex stimuli containing both relevant and irrelevant information. It is, therefore, crucial that they selectively attend to the goal-relevant information, and ignore the-irrelevant one. Ownership could have a bearing on the information selection process by influencing the content of the working memory. Downing (2000), based on the idea that objects in the visual field compete for attention, showed that the strongest competitors are objects that have their representations activated in the working memory (cf. Desimone & Duncan, 1995; Duncan & Humphreys, 1989). Ownership’s cognitive effect might go through the pre-activation of the representations of owned objects, making them more ‘visible’, controllable and usable (more salient) among the many other objects.
Effects of ownership
In the previous sections, we defined what psychological ownership is and then we addressed “why” it exists and “how” it manifests itself. In this section, we discuss about the consequences and effects of this psychological state. 
Feelings of ownership toward various objects have important and potentially strong psychological and behavioral effects. E.g., they may promote positive feelings of responsibility that include feelings of being protective, caring, and nurturing and the proactive assumption of responsibility for the target. When an individual's sense of self is closely linked to a target, a desire to maintain, protect, or enhance that identity will result in an enhanced sense of responsibility toward that target (Dipboye, 1977; Korman, 1970). At the same time, individuals may be unwilling to share the target of ownership with others or may feel the need to retain exclusive control over it, impeding cooperation. When people witness radical alteration of targets that they perceive as theirs, they may come to feel personal loss, frustration, and stress. Moreover, people value things they own more than things owned by others, as evidenced by business and marketing research (Kahneman, Knetsch, & Thaler, 1990; Knetsch & Sinden, 1984; Thaler, 1980), an observation closely related to the endowment effect. according to which an increment in value that accrues to an object when it becomes part of a person's possessions as a result of ownership. Starting form their overvaluing of their possessions, people may become obsessed with enhancing their ownership toward some particular target at the cost of other people 

Finally, when confronted with the others’ possession, people typically behavior in two different ways: 

1. preventing the usage or access to own object—e.g., by means of graphical or written symbols signifying possession. Or they might keep near to the body or hide away owned objects. 
2. becoming aggressive and/or frustrated towards the others by, e.g., starting competitive communication and retaliatory responses (De Dreu and Van Knippenberg 2005). 

. 

Ownership markers behavior as manifestation of psychological ownership
Owners can signify their ownership and observers can make inferences about whether the target object is owned or not. Miller and Johnson-Laird (1976) describe four characteristics of ownership based-relations. First, if a person owns an object, then that person can use it and no one should prevent him/her from doing so. Second, another person may use an object only if the owner gives permission. Third, an owner is capable of giving another person permission to use an object. Finally, ownership can be transferred from one person to another by actions of the original owner. These four characteristics can be distilled into simple notion that ownership relations inform a person about who controls the use of the owned object as well as transfer of that control. There are many ways in which individuals can inform others about their property. For example, Berry (Rudmin & Berry, 1987) observed that active usage alone can indicate and demonstrate ownership. But the usage of objects is often not enough, and markers are exploited. Examples of markers include physical symbols, such as a nameplate on an individual’s door, pictures of one’s children on a computer screen, or a coat thrown onto a chair Error! Reference source not found.. Marking can be relatively permanent, establishing enduring boundaries for an object for an indefinite period of time. It can also be done on an ad-hoc basis, when the need is temporary Error! Reference source not found.. Various applications such as collaborative authoring, collaborative design, database creation and access, file-sharing, etc., utilize marking to signify ownership of digital content. Users or systems attach markers to content they generate as well. In collaborative contexts, marking behavior is even more important, given the increased possibility for users to create and exchange digital objects, and the possibility that personal data acquired by the system are processed and fed back to the user and/or to other parties. 

There are two key types of markers: communicative or proactive markers, and defensive or reactive markers. 
Communicative Markers

Communicative markers can be further divided into two sub-categories: identity-oriented and non-identity oriented. Identity-oriented markers involve symbols such as names, pictures and emblems that reflect one’s identity Error! Reference source not found.. For example, in a shared lab computer, users can label certain files or folders with their names to indicate their ownership; in collaborative authoring, co-authors mark the content they contribute with their names. An interesting example of identity marking is a visualization plug-in for CVS, a source code version control system. With this plug-in, each programmer in a project group picks a color or an icon to represent himself/herself. Afterwards, any file the programmer checks in or out carries that marker. The authors chi??? observed several groups in a large computer science class using the tool. Over time, a trend emerged such that each programmer would not trespass on files that primarily carried another co-worker’s marker. Another useful example concerns the digital watermarking, that is a kind of techniques for protecting the intellectual property right of digital images. A meaningful signature, called watermark, is embedded into a digital image, called host, to register the ownership and the host image is distributed. When doubting of the copyright of an image, one can extract the watermark to identify the ownership (Tu and Hsu 2006). 
Conversely, non-identity-based communicative markers do not involve marking objects with one’s identity. For example, a drive with a sign reading “private property,” a wedding ring on someone’s left ring finger, and a conference room with a sign outside saying “in use” all mark the fact that someone owns the object, while not providing information about the specific owner. Color label has been used extensively in groupware to indicate social activity factors such as users, events, contributions, etc (Fuchs & Sohlenkamp, 1997; Gross, 2003; Hill & Gutwin, 2003; Ackerman & Starr, 1996). In multi-user groupware application, assigning different colors to identify different users are quite conventional (Myers, et.al, 1998; Baecker et.al, 1993; Morris, et.al, 2006; Boyd, 1996). For example, shared whiteboard systems allow two or more users to view and draw on a shared drawing surface even from different locations. Whiteboards can indicate where each user is drawing or pointing by showing color-coded or color-labeled pointers. Another example is collaborative authoring software with “track change” feature. When writing up a document with multiple co-authors, users tend to signify their contributions with color to communicate efforts and activities (Figure xx as an example). 
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Despite the lack of specificity, non-identity markers operate in much the same way as identity markers: they communicate that a certain target is owned while not technically preventing access or use of the target object.
Defensive Markers

Communicative markers do not prevent access or infringement. Defensive markers establish impermeable, resilient boundaries (e.g., a lock or a fence) and stop people from being successful in their access attempts. Locking a door, for example, is a type of defensive marker. Similarly, when a user tries to execute an application or to open a file and receives a message saying that she doesn’t have permissions for that action, that is a defensive marker at work. Privacy covers have been developed for laptop screens that provide a clear view of the screen’s contents to the user but obscure the view to anyone looking at the screen from an angle. Contents of screens can also be blurred, readable only through devices such as special eyeglasses, or becoming partially clear only when eye-tracking hardware senses the user looking directly at a specific area on the screen. Tarasewich et al. (2006) develop and test privacy blinders, a removable software tiles that automatically cover sensitive information on a screen but can be temporarily removed by the user at their discretion to view information hidden underneath them.

MARKING BEHAVIOR EXPERIMENT

Perche’ e’ importante per la teoria? Quali sono le cose che mancano e che noi pensiamo di fornire. 

Si parla sempre di ownership ma non in ambito relazionale: si dice quali effetti ha sull’ individuo ma non sui suoi rappoerti relazionali. 

Si e’ data evidenza di come i fenomeni di appropriazione ecc., possano trovarsi anche in ambito digitale. Nulla o quasi nulla si sa a proposito. Vogliamo vedere se ed in che misura il quadro teorico sviluppato puo’ applicarsi al digitale. In particolare, vogliamo indagare se ed in che misura la fenomenologia associata alle violazioni (subite e perpetrate) di proprieta’ sopra discussa si ritrovino nel digitable
Perche’ e’ importante per le interfacce co-locate? 

Recent years have witnessed an increasing shift in interest from single user multimedia/multimodal interfaces towards support for interaction among groups of people working closely together, e.g. during meetings or problem solving sessions. As people will expect a coherent experience, we will have to consider interacting with complex social and physical environments, rather than just interacting with relatively isolated computer systems. The importance of perceptual access to a social activity and awareness of what others are doing have been discussed in many studies comparing co-located versus on-screen interaction (Pinelle et al. 2003). In fact, the introduction of technology to support collaborative practices has not been devoid of problems. It is not uncommon that technology meant to support collaboration may introduce disruptions and reduce group effectiveness. One of the main sources of problems for collaborative systems is the potential disruption of essential social processes (Grudin 1988).
When several co-located people interact with (or become affected by) an artifact simultaneously, perhaps with conflicting goals, social aspects become particularly relevant and may provide the primary motivation for some collaborative interactions. The status quo for co-located groupware is to assume that “social protocols” (standards of polite behavior) are sufficient to coordinate the actions of a group of users; but, just for example, Greenberg and Marwood (1994) observed that although in some cases social protocols provide sufficient mediation in groupware, they cannot prevent many classes of conflicts including those caused by accident or confusion and those caused by unanticipated side effects of a user’s action. So, it may be useful suggest potential for improving groupware interfaces by incorporating coordination policies, direct manipulation mechanisms for avoiding and resolving conflicts. Pinelle et al. (2003) discuss negotiating access and transfer of objects as core actions (basic mechanics) of group work. This issue leads us to consider possible ownership effects in collaborative digital scenarios; as seen above, people tend to feel themselves not comfortable when have to share or display own objects and it is possible that they become aggressive towards others. On the other hand it is strength, and often unconscious, for people wishing the objects they like or need and try to own them, even in despite of other owners. In the Kansas system , Smith et al. (1998) originally felt that social protocols were sufficient for access control, but then observed that problems arose from unintentional actions. When conducting user studies of the Dynamo system , which relies largely on social protocols for handling conflicts, Izadi et al. (2003) observed that users had problems with “overlaps”, situations where one user’s interactions interfered with another’s. They noted several “overlaps,” such as one user closing a document that belonged to someone else in order to make room for his own document. Users testing the Dynamo software also expressed concern that other users might steal copies of their work without permission. 
In this sense, ownership markers may be used as direct manipulation mechanisms for preventing ownership violations and guaranteeing the users’ property. Managing shared access to work artifacts, the workspace itself and time (e.g. who is active when) is eased if it is easily perceptible whether it is free to use and if it is possible to anticipate the intentions of other group members by observing their actions.
In this study we try to understand whether ownership markers are effective in signing, defending and managing the property. These markers have been used in many technological devices but their impact on cognitive and emotional responses and social relations have been not investigated. Hence, trough behavioral and attitudinal measures, we try to recognize users’ reactions respect their presence and how they influence the collaborative work.  Starting form what said above, we expect that markers underline the ownership attribution and all those attitudes and beliefs connected to ownership effects, that is, preventing the usage or access to own object, becoming aggressive and/or frustrated towards the others. We apply markers to tangible materials that are commonly used in actual digital shared activities.We start by discussing the role of ownership in previous studies concerning collaboration in digital shared spaces.
OWNERSHIP AND COLLABORATIVE SYSTEMS

In order for group work to be effective, some criteria need to be met: first of all, positive interdependence must be established among collaborators to the effect that they feel they cannot succeed unless their group mates do, and they must coordinate their efforts with the efforts of their group mates to accomplish the task. Positive interdependence has different facets: positive goal interdependence, which is established when individual goals equal those of the group; positive resource interdependence, which holds when the resources needed to solve the problem are shared by the group members. 

A second requirement for group effectiveness is that it be accountable for achieving its goals, and each member must be accountable for contributing his or her share of the work. The team has to be clear about its goals and be able to measure both its progress in achieving them and the individual contribution of each member. When it is difficult to identify the latter, or when members are not responsible for the final group outcome, they may be seeking a “free ride”.

Several recent and current projects, [Fass et al. 2002, Greenberg et al. 2001, McCarhty et al. 2001, Stock 2007, Leonardi and Zancanaro 2005] have exploited co-located shared displays as a means of supporting collaboration: promoting awareness (Dourish et al.1992), task interdependence, collaborative outcomes generation, performance evaluation and facilitating information exchange in different types of groups and spaces. The success of these applications is primarily dependent on two issues: the ability of the application to provide relevant content, and the extent to which the application addresses privacy concerns.

These system, however, also tends to trigger problems related to ownership. This is the case of privacy, which is one of many faces of ownership because it involves the people’s will to keep hidden own information; as shown by Janke et al. (2001), it becomes important when working on public space with unknown partners. Privacy problems are connected both to the need of control and the maintenance of the psychological self. As it see above, in fact, people prefer to stay in control of own object, because this gives them more pleasure per se and improves self-efficacy; moreover, showing unknown people something strictly connected to the self exposes individuals to the risks of loss, unwanted modifications, or criticisms.

In co-located systems, ownership has a territorial counterpart that emerges, e.g., in the partitioning of the tabletop workspace into personal, group and storage regions (Scott et al., 2004). Participants use the table edge zones in front of them as their personal territories, used for performing own activities, e.g., for customizing items that were added to the group space later on. Though no group explicitly discussed the use of the personal areas, very few, if any, attempts were made to exploit the partners’ personal territories (0%-13% of participants’ actions). The group territory was primarily used for conducting joint work. These results demonstrate that digital space partitioning is spontaneous and that the arrangement of the three spaces follows a sort of social norms similar to those used for the physical territory
. Ownership attribution of digital partitioned space seems to respond to the need of categorize the environment into units functionally adapted to working together, minimizing conflicts and maximizing the productivity. Minimizing conflicts because each collaborator has her own space to work without others’ interference; maximizing productivity because collaborators can work even simultaneously but with interaction capability (Tse et al. 2004).

Method and Procedure

Experimental Task
The task involves dyads solving a scrambled picture puzzle. Puzzle games are good settings for studying collaboration Error! Reference source not found.. Dire meglio e di piu’. 

Our puzzle game was implemented on a DiamondTouch Table to enable the two participants to work together (see Figure 1). DiamondTouch (DT) Table Error! Reference source not found. is a touch-sensitive, top-projected display that allows simultaneous interaction of several users. 
	[image: image2.jpg]




	Figure 1. Puzzle task with the DiamondTouch Table


At the beginning of the puzzle game, the following objects appeared on the surface of the DT Table (see Figure2): 1) a target picture in the upper part of the table, which represents how the puzzle looks like once correctly completed; 2) a solution area, positioned in the region of the surface proximal to participants and horizontally centered, which is the place where pieces are to be dragged to complete the puzzle; 3) sixty-four rectangular puzzle pieces which, during the game, floated slowly on the table surface. Both participants could easily reach any of them.

The actions participants could perform during the game were relatively simple. A puzzle piece could be taken, by pressing on it with a finger, and dragged to a new position. If the piece was released outside of the solution area, it started to float around again. If it as released within the solution area, it remained in the grid cell closest to the releasing position. Tapping on a resided piece released it from the solution area.

In our study, ownership of a puzzle piece resulted from having used it to contribute to the solution, i.e., from having dragged it into the solution area. Ownership violations, in turn, resulted in attempts (be they successful or not, depending on the experimental condition) to access puzzle pieces released in the solution area by the other user. 

The marking behavior was not performed by the users but automatically by the system. The system marked a puzzle piece once it had been dragged by a participant into the solution area, that is, once it had been made hers, according to our operational definition of ownership. This procedure ensured that the marking behavior and its results (the markers) were uniform for all the users in any given experimental condition. 

[image: image3]
Figure 2. Puzzle game interface
The control of the marking behavior by the system was due to two considerations: a) it is a very common case in many digital systems, and easily generalizable to collaborative digital scenarios; b) it provides uniformity both to the marking behavior itself, and, arguably, with respect to the strength of the ownership links so established, this way allowing the control of two potentially disturbing factors. Concerning the value of owning a puzzle piece  (object value + ownership value), our setting emphasizes the ownership value and minimize the object value, under the reasonable assumption that there is not reason to claim pieces as having value per se. The setting, therefore, allows explaining the individual’s behavioral and attitudinal responses in the light of the very feeling of ownership, minimizing differences due to object value. 
We controlled for the factors influencing ownership value (individual, context, and target factors). Personality measurements were taken of the subjects (individual factors, see below). The context was controlled by making the task non competitive. As to the target factors, both subjects in each dyads had the same opportunities to manipulate the puzzle pieces, through the very same set of actions; moreover, as observed, their marking properties were introduced by the system. Hence, accessibility, manipulability and attractiveness of the pieces were the same for all participants. 
We hypothesize that the major motives of ownership in this setting concern the feeling of control/self-efficacy. In fact, each participant contributes to the task solution by adding pieces to the puzzle. In doing so, she behaves according to own view which (we expect) should trigger defensive attitudes and behaviours towards the party’s attempt to modify it. Moreover, in order to organize the task, participants need of distinguishing the pieces placed by them from those placed the other. 
Implementation of the markers

Our communicative markers were identity-oriented: all puzzle pieces that a player had placed in the solution area carried his/her name in the upper left corner. The name appeared as soon as the piece was entered into the solution area, and disappeared as soon as the piece was released. 

Defensive markers were meant to establish boundaries and stop/prevent other people from successfully accessing one’s resources; our version consisted of a restriction on the use of puzzle pieces once they were inserted in the solution area. The player who put a piece into the solution area could move it freely while the other player could not unless the first player released it by tapping on it. Failed attempts at moving a puzzle piece belonging to the partner were indicated both visually (a “stop” sign) and acoustically (a sound like the usual Microsoft Windows critical error). 

Design
We used a 2x2 between-participants design. As illustrated in Table 1, communicative and defensive markers were treated as the two independent variables, each with two different levels: presence vs. absence of the marker. 

	
	Communicative Marker (COM)

	
	Absent
	Present

	Defensive Marker

(DEF)
	Absent
	Control Condition
	Communicative marker only

	
	Present
	Defensive marker only
	Both markers


Table 1. Experimental Design

Participants

One hundred and eight undergraduate students, 54 male and 54 female (Mean age=22.8, SD=4.76) volunteered as participants. The study was conducted at two sites: at the University of ***, Italy, and at *** University, USA. We arranged our participants into different dyads according to two criteria: first, they were of the same gender; and second, participants in the same dyad were not acquaintances before the study.

Procedure
Participants entered the room and were introduced to each other. Then they were invited to sit at the DiamondTouch (DT) table side by side (Figure 1). After hearing an overview of the study, participants read the instructions of the puzzle game. Instructions were identical for all experimental conditions except for one paragraph that explained the differences between markers and the system’s response.
Before starting the task, participants underwent a training session with a similar but much simpler puzzle. The purpose of the training session was to let participants get familiar with the task and with the experimental setting. After the training session, the experimenter started the real task. No time limits were imposed for completion. Upon completing the puzzle, the system would notify participants that they achieved the correct solution. Then participants had a brief break before being given a paper-and-pencil questionnaire to assess their attitudes toward the task and the other participant. A debriefing session followed the completion of the questionnaire, at the end of which participants were thanked and escorted out of the room.

Measures

Ownership toward digital entities are investigated with the following objectives: observing

1. What are the common behavior people adopt concerning own and others’ object when work on public digital space;

2. Whether ownership violations change users’ attitudes toward member relation and users’ reaction (McGrath and Hollingshead 1994)
3. Whether ownership change the perceived task self-performance((McGrath and Hollingshead 1994)

4. Whether different kinds of marker, communicative and defensive, have different effects on these users’ attitudes and behaviors.

Both performance measures and attitudinal measures are used to investigate whether people responded differently to communicative and defensive marker, and whether there is an interaction between these two types of ownership markers. 

Performance and behavioral measures

Our puzzle application recorded detailed log files for all game sessions. By analyzing the log files, we can get the following behavioral measures:

· Time to finish the puzzle. This measure helps us understand the efficiency of task completion. 

· Number of moves for individual player. These measures inform about the amount of participants while solving the puzzle game, and how the different conditions affect move sequences. The moves we are considering consists of: 1) move pieces into the solution area (settle); 2) move one’s piece out of the solution area (release); 3) move a piece owned by the other participant out of the solution are (successful violations); 4) failed attempts at using the other participant’s pieces (unsuccessful violations; only in the presence of the defensive marker). By summing indices 3 and 4, we obtained an index of attempted violations.
· Territorial behavior. For each subject, we measured the number of attempts (successful or not) at acting on a piece in the partners half-space (crossings), comparing them to attempts at acting on pieces in own half-space (non-crossings). This index measures the extent to which avoidance behavior generalized to restricting one’s actions to one’s territory.
1.1.1 Attitudinal measures

At the end of each puzzle game, participants filled a paper-and-pencil questionnaire consisting of a series of textual questions. The attitudinal dimensions addressed by the questionnaire can be grouped into the following four categories:
1.1.1.1 Perceived performance

According to Hammer [17], ownership is a motivation factor for task execution In our questionnaire, the subjective perception of performance for the puzzle game was investigated by asking participants “how quickly do you feel that the two of you solved the puzzle”. They rated their performance from “Much slower than average” (=1) to “Much faster than average” (=10).
1.1.1.2 Attitudes toward the task

Beggan Error! Reference source not found. found that ownership affects the satisfaction and pleasure in executing a task. This dimension was addressed in the questionnaire by asking “How well do these following words describe how you felt when completing the task”, followed by a list of 20 adjectives. The response scales were anchored by “Describe Very Poorly” (=1) and “Describe Very Well” (=10). The responses to the 20 items were submitted to Principle Component Analysis plus varimax rotation, to extract orthogonal dimensions. Three latent variables were retained (dire quanta varianza assorbivano), which we called enjoyment, discomfort and skill. Table 2 reports the items loadings on these three factors, along with the Crombach’s alpha values.
	Dimensions
	Latent Variables
	Items
	Cronbach’s Alpha

	ATTITUDES TOWARDS THE PUZZLE TASK
	Enjoyment
	Enjoyed Entertained Having fun Interested
	0.89

	
	Discomfort
	Frustrated Inhibited Stressed
	0.65

	
	Skill 
	Competent Intelligent
	0.66

	PERCEPTION OF THE OTHER PARTICIPANT
	Skill
	Competent Cooperative Efficient Intelligent
	0.81

	
	Discomfort
	Frustrated Opponent Stressed
	0.78

	
	Activation
	Passive (R) Productive
	0.74

	SUFFERING OWNERSHIP VIIOLATION
	Discomfort
	Annoyed Frustrated Offended Tense
	0.82

	
	Collaboration
	Cooperative Supported
	0.91

	VIOLATING THE OTHER’S OWNERSHIP
	Conquer
	Aggressive Challenging Competitive Conquering Intrusive
	0.73

	
	Guilt 
	Guilty    Tense Tentative Unaware
	0.64

	
	Collaboration
	Cooperative Supportive
	0.70


Table 2. Attitudinal Measures
1.1.1.3 Attitude Towards Ownership Violations
Bartunek Error! Reference source not found. found that the loss of control on owned objects leads to a sense of frustration and personal loss. We addressed the consequence of ownership violation when it was suffered by the participant and when it was performed by him/herself, by means of two different adjective lists. The PCA+varimax rotation analysis yielded the dimensions reported in Table 2.

1.1.1.4 The Other Participant.

 Subjects were asked to describe the partner through a list of adjectives. PCA+varimax rotation analysis yielded the dimensions reported in Table 2.
1.1.1.5 Feeling as a group

We were interested in understanding if and to what extent the different ownership markers affected the perception of groupness by our participants. We therefore asked our subjects to indicate to what extent they felt that they and the other participant belong to a group after the puzzle game. They rated the groupness from “Not as a group at all” (=1) to “As a very close group” (=10).
1.1.2 Personality measures
A review of the literature shows that personality is an important individual factor which affects ownership value. For example, Beggan [5] shows that ownership is affected by the individual factor known as Locus of Control (LoC) [32], and Prentice [29] demonstrates that the extent to which people utilize their possessions to satisfy control motivations varies across individuals. Winter et al. [38] found that the extraversion trait influences people’s strategies to obtain pursued targets: for example extraverts may prefer to pursue targets through social interactions instead of by monopolizing objects. 

Although it was not a goal of ours to investigate the effect of personality traits on the way ownership markers affect people’s attitudes, we decided to include in our study measures for LoC and extraversion to use as covariates in our analysis, this way controlling for their effects. 

LoC refers to where people feel the control over relevant situations to be located [32]. When the LOC is internal, the person feels to have control over the situation; an external LoC, in turn, signals that external events are seen as substantially independent from the subject’s influence. We measured LoC by means of the Italian and English versions of Craig’s LOC scale of Behavior [8,14]. 

To measure extraversion, we used the extraversion sub-scale of the Big Five Marker Scale, an adjectival version of the BFQ [28,37,21], translating the Italian version in English for its use at the Stanford test site.
1.1.3 Results
Because of their nature (counts), some behavioral measures were analyzed by means of logit models. 

The attitudinal measures and a few of the behavioral ones were continuous, and have two data-entry per dyad. Hence, the first step of data analysis was to understand whether subjects or dyads should be used as analysis units (Kenny and Cook, 1995; Kenny et al. 2002). Subjects can be used as units of analysis if the scores exhibit intra-dyadic statistical independence, otherwise dyads are more appropriate. Independence was assessed by means of the Intra-class correlation coefficient, in all cases yielding significant (=.05) values. Hence, dyads were chosen as the units of analysis for attitudinal measures. Dyadic analysis was implemented by means of linear mixed models, with the subjects as a repeated factor and COM and DEF as fixed factors. Residual variance/covariance was given a compound symmetry structure.

We will report only on statistically significant results, and use COM and DEF to indicate both the two markers, and the experimental factors, letting the context disambiguate between them.
Performance and behavioral measures
Task completion time

Univariate ANOVA of task completion time with COM and DEF as between-participants factors showed that both markers slowed down participants significantly (FCOM(1,54)=4.06, p<.05; FDEF(1,54)=4.50, p<.05). No interaction effect was found. 

	
	COM=absent  (min) 

(SD)
	COM=present (min)

 (SD)

	DEF=absent 
	11.50 (1.51)
	14.79 (4.21)

	DEF=present 
	14.46 (6.55)
	17.80 (4.81)


Table 3. Task completion time
Number of moves per minute

Dyadic data analysis was adopted for the number of moves per minute (activity). It was conducted by constructing a linear mixed model per dimensions, following (Kenny and Cook, 1995; Kenny et al., 2002). The model had: the dyad as the unit of analysis; the two dyads’ members as a repeated factor; Com and Def as fixed factors, and the individual measure as the dependent variable (see Table 4).
	
	COM=absent (SD)
	COM=present (SD)

	DEF=absent
	13.23 (5.25)
	9.46  (2.24)

	DEF=present
	9.37(2.82)
	8.89 (4.52)


Table 4. Number of moves per minute (Activity)

Data analysis yielded significant main effects for both COM (F(1,54)=7.31, p<.01) and DEF (F(1,54)=5.308, p<.05). No interaction effect was found. Both ownership markers caused participants to be more cautious when moving puzzle pieces around.
These results were confirmed by participants themselves during the debriefing sessions. Participants not in the control condition said that they tended to think carefully where to put a puzzle piece and whether or not to move a previously settled piece.

Ownership violation

Table 5 reports the distribution of puzzle piece moves. Our main interest here is to understand whether the two markers affect attempts to violate partner’s ownership. This question was addressed in terms of (log) odd ratios, by means of a saturated logit model, with the logit (log odds) of a move in a given condition as dependent variable, and COM and DEF as factors. 

	
	Ownership violation
	Release
	Settle

	DEF=NO
	COM=NO
	328

8.9%
	1193

32.4%
	2162

58.7%

	
	COM=YES
	387

10.1%
	1137

29.6%
	2320

60.4%

	DEF=YES
	COM=NO
	305

8.8%
	1203

34.7%
	1958

56.5%

	
	COM=YES
	208

4.6%
	1741

38.8%
	2537

55.6%


Table 5. Distribution of moves across conditions

We will not go into the details of the logit model analysis. Results showed that neither marker in isolation affected the tendency to perform ownership violation. There was a significant interaction, such that their simultaneous presence was associated with a significant decrease of violations (COM*DEF interaction parameter=-.595, SE=.129, p<.001). 

Territorial behavior

The data distribution reproduced in Table 6 suggests that the COM marker, alone or together with DEF, does not change the situation with respect to the control condition; the DEF marker, when alone, seems to cause crossings to decrease with respect to all the other conditions. 

As with ownership violations, these hypotheses were tested by first constructing a saturated logit model, and then computing the relevant log odd ratios from the model parameters. Once more, we won’t go into all the details of the analysis. The factors’ main effects were significant (COM: parameter=-.141, SE=.036, p<.001; DEF: parameter=-.413, SE=.036, p<.0001), as well as their interaction (parameter=.424, SE=.051, p<.0001). Log odd ratios analysis confirmed that whenever the COM marker is present, be it alone or with the other marker, the crossing behaviour is no different from that of the control condition. It also confirmed that DEF, when alone, is quite effective in discouraging crossings, but looses its strength when accompanied by the other marker.
	
	
	Crossings
	Non-crossings

	DEF=NO
	COM=NO
	3577

53.6%
	3092

46.4%

	
	COM=YES
	2801

50.1%
	2787

49.9%

	DEF=YES
	COM=NO
	2539

43.4%
	3317

56.6%

	
	COM=YES
	3348

50.4%
	3296

49.6%


Table 6. Crossings vs. non-crossings

User Reactions

In this and the next sections, dyadic analysis will be used, always discounting for the effects of the covariates, LoC and Extraversion. M0 and M1 will indicate the mean values of a response variable when the relevant factor is either absent (0) or present (1), respectively. Scores are reported in terms of T-scores (mean=50, SD=10); for data subjected to factorial analysis (see above), factorial T-scores were used

Perceived performance

The subjective perception of the performance was affected only by Com (F(1,54.6)=4.183, p<.05). Participants felt that they finished the task faster with Com than without (M0=52.45, SE=1.59; M1=47.9, SE=1.47).

Attitudes towards the Task

Participants felt that the task was much more frustrating in the presence of COM (F(1,54)=7.3, p<.01; M0=47.46, M1=53.44) or DEF (F(1,54)=4.33, p<.05; M0=48.38, M1=52.52)) markers. No interaction effect was observed.
For the perception of own skills in solving the task, there were no main effects; COM and DEF interaction was significant, though (F(1,54)=4.43, p<.05). Post-hoc analysis showed that no pairs of means differed statistically, though those for the condition (COM=0, DAF=0) and (COM=0, DEF=1) went close to statistical significance (df=54, p=.061). It is, therefore, difficult to interpret the significance o f the COM*DEF interaction in a clear way, hence we won’t consider this datum in the following discussion.
	
	Def=o
	Def=1

	Com=0
	52.44 (9.32)
	47.50 (7.83)

	Com=1
	49.04 (12.54)
	51.12 (9.38)


Attitudes toward ownership violation

COM had a main effect on the level of discomfort when own ownership was violated. Communicative marker participants felt much more annoyed and frustrated (F(1,54)=8.61, p<.01; M0=46.38, M1=52.87). 

When violating the other participant’s ownership, COM’s presence helped to increase the sense of being challenging and conquering (F(1,54)=8.18, p<.01; M0=47.1; M1=52.44). DEF had a similar, though weaker, effect (F(1,54)=4.72, p<.05; M0=47.93; M1=51.61). 

Interestingly, the presence of DEF increased the perception of being collaborative when violating the other participant’s ownership (F(1,54)=8.12, p<.01; M0=47.72); M1=52.34).  
Member Relations

The other participant

DEF marker had a main effect on the level of perceived discomfort, such that when there was a defensive marker, the partner was seen as more frustrated and stressed (F(1,54)=8.42, p<.01; M0=47.33, M1=53.47).Feeling as a group
DEF marker had a main effect on the ‘who is better’ dimension (F(1,54)=4.02, p<.05). With DEF, subjects self-assigned a higher score (M0=48.18) than without it (M1=51.7).
Discussion

Behavioral measures

Table 7 summarizes the main findings for behavioural measures. The presence of any ownership marker increased the task completion time and caused a slower activity pace. Participants became more cautious and concerned. This result can be partly attributed to the extra cognitive burden necessary to deal with the communicative markers, to segment the solution area into different perceptual ownership-based units (Heider 1946), and with the related process of ownership attribution. The same explanation does not extend to the defensive marker: having it no perceptual counterpart, it does not trigger the process of ownership attribution. For it, the increased time to solution, and the slower activity pace must be due to the uncertainty that the defensive marker produces—is this piece his/her (= not accessible) or mine (= accessible)?—and the time it takes to engage in negotiations with the partner to have the piece realised.
Violations were only affected by the combination of communicative and defensive markers, with a decrease in their number with respect to the other conditions. The most straightforward explanation is that when knowing that a piece is owned by the other (communicative marker) and that access to it is precluded (defensive markers) subjects refrain from attempting to use/appropriate it. The sole communicative marker alone is not effective in preventing violations, possibly because the collaborative nature of the task lets users assume that sharing is a desirable behavior, hence they do not refrain from using the party’s pieces. 

Crossing and non-crossing measures were used to investigate the impact of ownership marker on territorial behaviors. Crossing is inhibited when there is a defensive marker but no communicative marker; that is, in the presence of the sole defensive marker, people tended to stay more in their own half-space. A possible explanation for this finding is that the defensive marker alone is not effective in helping participants to segment the puzzle in ownership based units; as a consequence, they resort to a space-based segmentation (my space versions his/her space), to avoid unintentional “thefts”.

In summary, the two markers have different behavioral effects, as one might expect. The communicative one involves the subject in a process of segmentation of the puzzle space into ownership-based units, and ownership attribution. This brings about slower execution times and a slower pace. It does not prevent violations, however, probably because of the collaborative nature of the task. The defensive marker, in turn, does not trigger the same categorization and ownership attribution processes, but still slows down execution time and pace, probably because of the uncertainty as to pieces accessibility it causes and the negotiation process it requires. Moreover, the absence of a perceptual counterpart to ownership facilitates a shift from an ownership-based segmentation to a space-based one. Finally, only the simultaneous presence of the two markers is effective in reducing ownership violation: in this condition people know not only that the piece is of the partner, but also that it is not accessible.
	
	COM 
	DEF 
	COM + DEF

	Time on task
	+
	+
	

	Activity
	-
	-
	

	Violations
	
	
	-

	Crossings 
	
	-
	


Table 7. Summary of behavioral results

Attitudinal measures
Table 8 summarizes our attitudinal findings. Ownership markers affect users’ attitudes and experience significantly. In particular, the communicative marker made participants feel generally more uncomfortable with respect to the task, and more specifically so when suffering ownership violations (“you knew I owned this; nevertheless you used it”). These results are consistent with the hypothesis that the employed communicative marker is effective in eliciting ownership attribution to the self, so that, as previous ownership literature reports, when our subjects witness radical alteration of targets they perceive as theirs, they come to feel personal loss, frustration and stress (Bartunek, 1993). On the other hand, communicative markers enhanced the sense of conquering and being challenging when taking the partner’s pieces; in addition, it enhanced the subjective perception of task performance (lower completion time). Again, both results are consistent with the efficacy of the communicative marker in enforcing ownership attribution to the self, with the ensuing increased perceived value of the appropriated piece due to psychological ownership, and an increased sense of control and self-efficacy. 

	Dimensions
	Variables
	COM 
	DEF 
	COM + DEF

	Attitudes towards task
	Discomfort
	+
	+
	

	Perceived Performance
	
	+
	
	

	Other participant 
	Discomfort
	
	+
	

	Ownership violation
	Discomfort
	+
	
	

	Violating other’s 
	Conquer
	+
	+
	

	
	Collaboration
	
	+
	


Table 8. Summary of attitudinal results
The presence of defensive markers had three main effects. First, it increased the general sense of discomfort both as felt by the self and as attributed to the partner. The fact such a discomfort remains general and not related to situations of suffered violations might be evidence that it is a manifestation of the nuisance of having to ask the other party for permission to access the piece. Secondly, similar to communicative markers, defensive ones increased the feeling of being aggressive and conquering when violating the partner’s ownership. As one might expect, they do not affect people’s feeling in case of suffered violations: given that they do not show ownership, they do not give rise to attachment, hence to negative feelings due to loss. Thirdly, and interestingly, defensive markers are associated with the feeling of being cooperative and supportive when using the partner’s pieces. This effect could be related to the fact that defensive marker compels participants asking the partner for the use of her piece; as a consequence, subjects enter a form of forced negotiation whereby, from time to time and within the same session, they play either the role of the asking person or that of the conceding one. Hence, if confirmed, this finding may suggest that the defensive markers is perceived as a method to help structuring the task towards a more collaborative setting. 
quale possa essere la differenza di comportamento ed atteggiamento nei confronti di un partner (collaborativo) vs un avversario (competitivo), credo che questo possa bastare
quale sia l’impatto sui partecipanti  della vicinanza fisica intesa come utilizzo dello stesso spazio digitale vs. spazi digitali non co-locati  
Riguardo al perche’ nello studio successivo sia usato solo Il marker comunicativo, la motivazione potrebbe essere che  e’ quello tra i due che si e’ visto creare maggior tensione emotiva ed atteggiamento negativo, perche’ sottolinea la proprieta’ senza tutelarla. Inoltre e’ ragionevole chiedersi, dati i risultati ottenuti, se l’utilizzo di marcatori sia realmente utile in contesti collaborativi. Per questo motivo e’ interessante comparare la situazione con marker (comunicativo) con la situazione senza nessun marker. Cosa dici ha senso il tutto?

Limitations of the Study

As an initial effort to apply psychological ownership research to the HCI and CSCW setting, perhaps the most critical limitation of the current study was that only a few specific aspects of ownership were addressed. Many other facets could be investigated. For example, we designed our study based on a collaborative context and using a DiamondTouch table. Future studies should compare competition vs. collaboration, distant vs. co-located, tactile vs. visual vs. auditory, etc. and their impacts on users’ behaviors and attitudes. Also, non-identity-based markers, should be examined instead of and in addition to identity-based and defensive markers.  Finally, it would be useful to examine long-term effects of ownership. 
University students are only a small fraction of the general population and they might have different responses than other groups. For example, familiarity with digital entities, free culture Error! Reference source not found. and interactive workspace might result in the tendency of sharing, rather than controlling, information. There are also gender-, age-, and culture-related differences with respect to the importance of and the manifestation of ownership; these should be investigated in future research.  
CONCLUSIONS
The primary findings of this study are that: a) ownership markers have a strong (and often negative) impact on subjects’ attitudes towards task and partner, and b) users’ behaviors are affected by the presence of the markers. .
If confirmed, both the specific results and overall behavior/attitude impacts can have profound consequences for the design of collaborative systems, which very often resort to markings for differentiating individual user’s contributions, resources, and responsibility. Names and color labels have already been used extensively in groupware to indicate social activity factors. Besides design implications for groupware, research on psychological ownership would also shed lights on perceived ownership over collaborative derivative works and remix culture Error! Reference source not found.. It will also contribute to the issue that policy makers, companies, and all individuals are facing: how to revise laws (e.g., copyright) and policies (e.g., who decides access) without taking away the current immediacy and accessibility afforded by new digital technologies. 

STUDY 2
Experiment 1 investigated the effects of defensive and communicative ownership markers on users’ performances and attitudes when they worked together on a DiamondTouch table. In order to explore various aspects of ownership marker, we designed and conducted Study 2. This study incorporates two unique contextual factors of groupware that are likely to influence ownership perception. 

Single vs. Multiple Display Groupware Interface

In Study 1, we conducted our experiment with a Diamond Touch Table, which is a typical Single Display Groupware (Ringel, 2006; Stewart, 1999). Single Display Groupware (SDG) refers to systems which enable co-present users to collaborate via a shared computer with a single, typically large, display and to simultaneously use multiple input devices. SDG supports collaboration by providing group members with a shared context. Besides group members all viewing the same output on a shared display, SDG also requires users to effectively coordinate their interactions. 

On the other hand, Multiple Display Systems (MDG) are settings in which users are either physically remote from one another, or at least out of sight of one another. MDG are more traditional groupware systems. They are designed to be run on multiple workstations, which communicate in a distributed fashion with one another across computer network. Stewart et. al (1999) listed a few key difference between SDG and MDG systems, including shared versus individual screen space, coupled versus de-coupled navigation, public versus personal feedback, and shoulder-to-shoulder versus distant interaction. For study 2, we hypothesized that individual screen space and distant interaction of MDG systems would bring different impact on users’ perception of ownership from our first study. 

Cooperation vs. Competition 

Kling (1991) suggested that most researches in CSCW downplay the likely uses when social relationships are less euphoric than the happy terms, "cooperation and collaboration," connote. However, in practice, many working relationships can be multivalent and mix elements of cooperation, conflict, competition, control, coercion, and etc. It is common for professionals to be mildly competitive, even when they have longstanding collaborations and coordinate routinely. 

In our first study, two participants in each dyad were told that they were going to work together to solve the task. We did not explicitly tell our participants whether they would work collaboratively as a team or not. For Study 2, we are interested in exploring whether sharing a common goal or having individual goals would impact the perception of ownership. 

The effects of competition versus cooperation for group dynamics have been studied extensively by social psychologists. For example, in a meta-analytic review covering more than 100 studies, Johnson et. al (1981) identified the relative effectiveness of cooperation and cooperation. Their results indicated that cooperation is considerably more effective than interpersonal competition and individualistic efforts. Qin et. al (1995) examined 46 studies, published between 1929 and 1993, and conducted a meta-analysis to analyze the impacts of cooperative and competitive efforts on problem solving. Consistent with the results found by Johnson and colleagues, they concluded that members of cooperative teams outperformed individuals competing with each other on various categories of problem solving tasks. They also found that the superiority of cooperation was greater on nonlinguistic than on linguistic problems. Here linguistic problems are primarily represented and solved in written or oral languages, and nonlinguistic problems are primarily represented and solved in pictures, graphs, mathematical formulas, symbols, motor activities, materials, or actions in real situations. However, D.R.Schmitt (1986) suggests that conclusions which stress the advantages of cooperation over competition may be premature, at least in principle, because of poor sampling of the possible variety of competitive situations. 

The primary alternatives to cooperation in workspaces, however, are not simply fierce competition (Kling, 1991). The current working environment, advances in information and communication technologies, and the resultant development of network and virtual organizations, have led firms to cooperate and compete simultaneously (Preiss, et. al, 1996). There is sometimes a paradoxical co-existence of competition and co-operation, labeled as "competitive collaboration" (Hamel et al., 1989).  Brandenburger and Nalebuff (1996) referred to this phenomenon as coopetition. Coopetition represents simultaneously cooperative and competitive behavior. It requires that people with opposing goals (adversaries) come to agreement, usually producing a shared product that reflects the interests of the adversarial parties. A common form of coopetition is knowledge sharing among competitors (Khanna et al. 1998). The cooperative aspect refers to the collective use of shared knowledge to pursue common interests. The competitive aspect refers to the use of shared knowledge to make private gains in an attempt to outperform the partners.

Most previous research about competition came from areas like Business and Organizational Behavior.  The community of CSCW and HCI also started to look into topics about common and contradictory interests empirically. For example, research by Cohen et al. (2000) distinguished between cooperative and adversarial collaboration. In their 2000 CSCW paper, Cohen and colleagues studied how co-authors of documents, who have widely divergent goals yet must collaborate, work together. They found that adversaries, unlike cooperators, actively attempt to curtail the propagation of the representation of the other side. Advocacy, secrecy, and partial revelation are all features of adversarial collaboration. From CSCW perspective, to support coopetition or adversarial collaboration, software should provide flexible, selective sharing of awareness and access (Cohen, et. al, 2000; Kling, 1991; Matusov, 1993). These requirements contrast with conventional groupware systems, which assume cooperative collaboration, characterized by open processes and static membership lists. 
We designed our second study to explore psychological ownership within two different contexts: cooperation versus coopetition. A better understanding toward ownership related issues such as resource controlling and credit claiming will have important implications for groupware designs. 
Experimental Design

The first independent variable of Study 2 is ownership marker. It has two different levels: with marker versus without marker. For this second study, ownership marker is operationalized as color label. In Study 1, communicative marker with name has been proved to have significant impacts on users’ behaviors and attitudes. For study 2, we employed color label as ownership marker. 

As we discussed before, for Study 2, we included an independent variable of task goal. This “task goal” variable has two levels: cooperation versus competition. Cooperation was operationally defined as the presence of joint goals, mutual rewards, shared resources, and complementary roles among members of a group. Competition was operationally defined as the presence of a goal or reward that only one group member could achieve by outperforming the other.  

	
	With Marker
	Without marker

	Cooperation
	Cpera-With
	Cpera-Without

	Coopetition
	Cpeti-With
	Cpeti-Without


Table xxx. Table 1. Experimental Design for Study 2

To recapitulate, Study 2 consists of four experimental conditions. As illustrated in Table xx, task goal and ownership marker are two independent variables, each with two levels, namely, cooperation versus coopetition; and presence versus absence of ownership marker. 

Participants

Sixty-four adults, 32 male and 32 female took part in this 2 by 2 between-participants experiment. They were randomly assigned to condition, with gender balanced. We arranged our participants into dyads according to two criteria: first, they were of the same gender; second, participants in the same group were not acquaintances before the study. 

Procedure

Once participants arrive, they read and signed informed consent forms. Then they were introduced to each other and invited to pick one computer to sit close to. We used two Toshiba laptop computers for our experiment. These two laptops were placed on a same long table, about five to six feet apart from each other. Participants can see each other from peripheral visions. But they sat far enough from each other so that they can not see what was on the other participant’s screen. 

After reading a brief introduction of the study, experimenter gave participants a paper containing instructions and rules of the puzzle game. Instructions were identical for all experimental conditions, except for two paragraphs. For participants of the with ownership marker conditions, they were told that they would be choosing a color to represent his/herself in the game. Puzzle pieces they moved into the solution area would carry their colors (see Figure xx). For participants of the without ownership marker conditions, puzzle pieces they moved into the solution area would not carry any marker (see Figure YYY). 
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Figure XXX
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Figure YYY

Cooperative dyad received instructions at the beginning of the experiment that they would cooperate together to solve the puzzle as quickly as possible. Their final score will be compared with other teams. Conversely, competitive dyads were told that, besides finishing the task as quickly as possible, their goals were to place more number of pieces than the other participant. At the completion of the puzzle game, the participant who had less puzzle pieces placed would need to stay for another round of task. 

Experimental Task

The task still involves an 8 x 8 scrambled picture puzzle. This puzzle game is implemented with a client-server architecture. A server monitors and synchronizes all events between the clients. The delay between an event happening on one client and refreshing on the other client is usually less than one sec, which ensures the simultaneous puzzle solving progress on two clients.  

Before starting the task, participants went through a training session to complete a similar, but much simpler version of the puzzle. The purpose of the training session was to let participants get familiar with the task and with the interface. After the training session, the experimenter started the real experimental task. The following figure shows an example of the puzzle game interface. 

[image: image6.png]



The game is displayed full-screen on participants’ computers. The interface can be divided into three regions (see Figure xxx). Area A is the solution area, where pieces are dragged into to complete the puzzle. In Area C, sixty-four puzzle pieces are scattered around. Area B is the progress area. On the top of the area B is the target picture, which represents how the puzzle looks like once completed correctly. The lower part of area B has a progress bar, which indicates how many puzzle pieces have been placed into the solution area, and a timer. For participants in coopetitive conditions, area B includes two progress bars, indicating individual contribution from each participant separately. 

No time limits were imposed for task completion. Upon completing the puzzle, the system would notify participants that they achieved the correct solution. Then participants had a brief break before being given a questionnaire to assess their attitudes toward the task and the other participant. A debriefing session followed the completion of the questionnaire, at the end of which participants were thanked and escorted out of the room.

Measures

The same than study1. 

	Dimensions
	Factors
	Items
	Cronbach’s Alpha

	Attitude of Task
	Confidence
	confident, competent
	.652

	
	Enjoyment
	enjoyed, entertained, engaged,

Having fun, interested
	.874

	
	Discomfort
	frustrated, stressed
	.696

	Other Participant
	Skill
	intelligent, productive, efficient
	.761

	
	Discomfort
	frustrated, stressed
	.757

	
	Aggressiveness
	aggressive, controlling, domineering
	.739

	Feeling as Group
	Collaborator
	collaborator, cooperative, partner, teammate
	.844

	Ownership Violation
	Discomfort
	annoyed, angry, frustrated
	.809

	
	Cooperation
	cooperative, supported
	.670

	Violating the other participant
	Conquest
	conquering, challenging, in control 
	.743

	
	Aggressiveness
	aggressive, competitive
	.711

	
	Support
	supportive, cooperative
	.720


Table XXX

Results

Task Performance

Univariate ANOVA of completion time with ownership marker (with or without) and task goal (cooperation or coopetition) as between-participants factors showed that both with marker and coopetition slowed participants down significantly. Participants in the with marker conditions (M=19m:34.50s, SD=05m:04.81s) finished the task significantly slower than participants in the without marker conditions (M=14:49.50, SD=03m:08.53s), F(1,60)= 24.157, p<.001. At the same time, cooperative participants (M=16m:04.62s, SD=02m:36.58s) finished the puzzle game much faster than competitive participants (M=18m:19.37s, SD=06m:09.44s) F(1,60)=5.4, p<.05. Marker and goal had interaction effect on task time (F(1,60)=8.62, p<.01). Competitive participants took extremely longer to finish the task when with ownership marker (see Table XXX for detailed results). 

Number of movement per minute is calculated from two behavioral measures, number of movement and time on task. Univariate ANOVA showed that ownership marker had a significant influence on how active participants moved the puzzle pieces around during the game. Participants with ownership marker (M=10.39, SD=1.83) were more cautious than participants with no ownership marker (M=11.93, SD=2.80), F(1, 60)=6.12, p<.05. Coopetition or Cooperation has no main effect on number of movement per minute. But there is an interaction effect between task goal and ownership marker (F(1,60)=8.14, p<.01). Detailed results showed that competitive participants were much less active when ownership markers were present. 

The third behavioral performance measure we looked into is the number of ownership violation, i.e., claiming puzzle pieces previously placed by the other participant into the solution area. Data analysis results showed besides that competitive participants (M=10.78, SD=2.80) tended to violate the other participant more than cooperative participants (M=5.17, SD=1.86), F(1, 60)=48.64, p<.001, there is an interesting interaction effect between task goal and marker (F(1,60)=11.90, p<.01). For collaborative participants, marker discouraged ownership violation. However, for competitive participants, marker encouraged ownership violation. See Table XXX for details. 
 

	Marker
	Task goal
	Time

Mean (SD)
	Num of Movement 

Mean (SD)
	Owner change

Mean (SD)

	without
	cooperative
	15m:07.25s

(2m:05.32s)
	11.50

(1.60)
	5.92

(1.53)

	
	coopetitive
	14m:31.75s

(3m:58.92s)
	12.36

(3.63)
	8.74

(3.46)

	with
	cooperative
	17m:02.00s

(02m:47.17s)
	11.74

(2.08)
	4.42

(1.91)

	 
	coopetitive
	22m:07.00s

(05m:38.31s)
	9.05

(2.14)
	12.81

(4.88)


Table XXX: summary of behavioral measures

Attitude toward the task

Data analysis revealed strong effect of ownership marker on task enjoyment. Participants enjoyed the task more without ownership markers (Mwithout=7.90, SDwithout=1.15; Mwith=7.31, SDwith=1.24; F(1,60)=4.28, p<.05). In the mean time, cooperative participants (M=8.00, SD=1.08) much more fun than competitive participants (M=7.23, SD=1.26), F(1,60)=7.18, p<.01. No interaction effect was found for the level of enjoyment. And no effect of marker and task goal was found for the level of discomfort and the level of confidence toward the task. 

Member relations

Other Participant

Marker had a significant main effect (F(1,60)=4.23, p<.05) on participants’ perception on how aggressive the other participant was during the game. If with ownership markers (M=4.48, SD=2.03), participants rated the other participant much more aggressive than without markers (M=3.46, SD=1.50). Not surprisingly, task goal had a significant effect on perceived aggressiveness as well (F(1,60)=5.95, p<.05). Competitive participants (M=4.31, SD=1.73) rated the other participant much more aggressive than did cooperative participants (M=3.39, SD=1.73). Cooperative and coopetitive participants also gave significantly different evaluations about the other participant’s puzzle solving skill (F(1,60)=14.46, p<.001). Cooperative participants (M=7.96, SD=.90) ranked the skill level of the other participant higher than competitive participants (M=6.97, SD=1.15). See Table XXX for more details. 

Feeling as a Group

We asked our participants to rate the other participant either as competitor or as collaborator. Coopetitive participants (M=6.31, SD=1.94) considered the other participant more as competitor than cooperative participants (M=4.16, SD=1.80), F(1,60)=24.67, p<.001. Competitive participants also rated the other participant less as a collaborator (M=6.71, SD=1.35) than cooperative participants did (M=8.20, SD=.94), F(1,60)=27.05, p<.001. 

Interestingly, ownership marker had influences on participants’ perception of groupness as well. If with ownership marker, participants rated the other participant more as a competitor (M=5.78, SD=2.24) than did no marker participants (M=4.69, SD=1.94), F(1,60)=6.35, p<.05). There was an interaction effect between ownership marker and task goal on the perception of the other participant as competitor (F(1,60)=5.64, p<.05), in that, with marker and coopetitive participants rated the other participant much more as a competitor than three other conditions (see Table XXX for details). Similarly, with ownership marker, participants rated the other participant less as a collaborator (M=7.19, SD=1.37) than did participants without ownership marker (M=7.73, SD=1.35), F(1,60)=3.53, p=.06. 

Who is better

Participants answered a few questions to compare their puzzle solving skill with that of the other participant. The response scales were anchored by “The other player” (=1) and “Me” (=10). Coopetitive participants rated their own skills better (M=5.80, SD=1.22), t(1,31)=2.26, p<.05; while cooperative participants thought there was no significant difference between themselves and the other participant (M=5.08, SD=1.04), t(1,31)=1.40, p=.17. Marker and task goal had an interaction effect on this “who is better” factor (F(1,60)=5.68), p<.05), in that with marker, cooperative participants rated the other participant as better player, but coopetitive participant rated themselves as much better players (see Table XXX for more details). 

	Marker
	Task goal
	Aggressiveness

Mean (SD)
	Skill

Mean (SD)
	Collaborator

Mean (SD)
	Competitor

Mean (SD)
	Better player

Mean (SD)

	without
	cooperative
	2.77

(1.28)
	7.94

(.93)
	8.41

(1.09)
	4.13

(2.09)
	5.40

(.83)

	
	coopetitive
	4.15

(1.42)
	7.13

(1.02)
	7.05

(1.26)
	5.25

(1.65)
	5.46

(.93)

	with
	cooperative
	4.00

(1.21)
	7.98

(.89)
	8.00

(.74)
	4.19

(1.52)
	4.77

(1.16)

	 
	coopetitive
	4.48

(2.03)
	6.81

(1.28)
	6.38

(1.39)
	7.38

(1.63)
	6.15

(1.40)


Table XXX: Summary of evaluations toward the other participant

Ownership Violation

Ownership violated

Participants expressed different levels of discomfort when their ownership was violated. Participant felt much more uncomfortable if their puzzle pieces carried their markers (M=3.14, SD=1.80) than with no markers (M=2.32, SD=1.19), F(1,60)=6.13, p<.05). Competitive participants (M=3.44, SD=1.77) felt more violated than cooperative participants (M=2.02, SD=.90), F(1,60)=18.62, p<.001. Competitive participants felt extremely uncomfortable compared to participants with other three conditions (F(1,60)=4.93, p<.05). 

Violating ownership

When answering questions about how did they feel when they claimed puzzle pieces originally placed by the other participant, competitive participants indicated a stronger feeling of conquering (M=5.16, SD=1.84) than cooperative participants  (M=4.28, SD=1.86), F(1,60)=3.86, p=.05. Marker had a significant main effect as well (F(1,60)=4.62, p<.05). Participants felt a stronger sense of conquering with the presence of markers (M=5.20, SD=1.96), than with no markers (M=4.24, SD=1.71). 

In addition, coopetitive participants rated themselves much more aggressive (M=5.66, SD=2.13) when claiming the other participant’s puzzle pieces than cooperative participants (M=3.77, SD=1,88), F(1,60)=18.34, p<.001. Marker enhanced the feeling of aggressiveness too. With the presence of markers, participants felt more aggressive (M=5.63, SD=2.13) than without markers (M=3.80, SD=1.92), F(1,60)=17.15, p<.001.

Gender differences

We included gender as the third independent variable for further analysis. As we mentioned in the method section, gender was balanced for all experimental conditions. 

Behavioral measures

We re-ran our data analysis for all behavioral measures, using gender as an additional fixed factor.  Gender only had one main effect by itself. But combined with either task goal or marker, gender factor distinguished a few interaction effects for task completion time and number of movement. 

Gender had main effect on task completion time. Male participants took significant longer time (M=18m:09.19s, SD=5m:22.86s) than female participants (M=16m:14.81s, SD=4m:03.70s) to finish the task, F(1,56)=4.50, p<.05. Gender also had a significant interaction effect with task goal on task completion time (F(1,56)=7.57, p<.01). Male coopetitive participants took extremely longer to finish the task (See Table XXX for more details). 

	Gender
	Task goal
	Time

Mean (SD)
	Num of Movement 

Mean (SD)

	Male
	cooperative
	15m:47.62s

(2m:50.64s)
	12.05

(1.81)

	
	coopetitive
	20m:30.75s

(6m:18.88s)
	9.72

(2.05)

	Female
	cooperative
	16m:21.62s

(2m:24.70s)
	11.19

(1.80)

	 
	coopetitive
	0:16:08.00

(5m:18.90s)
	11.70

(4.16)


Table XXX: Gender and task goal interaction effect on behavioral measures

Gender and task goal had an interaction effect on the number of puzzle piece movement per minute (F(1,56)=6.12, p<.05). Male participants were much busier in moving puzzle pieces around with cooperative setting (M=12.05, SD=1.81) than with coopetitive setting (M=9.72, SD=2.05). Gender and marker had an interaction effect on number of movement too (F(1,56)=9.49, p<.01). Females were much more active when there was no marker present (See Figure XXX for details). Gender had no impact the owner change measure. 
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Figure XXX. Number of movement per minute

Attitudinal measures

Gender did not have much influence on participants’ attitudes dimensions, namely, attitude towards the task, towards member relationship and ownership violation. We only identified one interaction effect between gender and marker on the level of frustration when completing the task (F(1,56)=5.9, p<.05). Males felt much more frustrated and uncomfortable with ownership marker (M=5.25, SD=1.62) than without marker (M=3.94, SD=1.61). 

CONCLUSION

The possession of objects has been one of mankind’s most puzzling behaviors. Previous researches suggest that the psychology of ownership is well-rooted in humans, and that possession is a pervasive and automatic phenomenon. By surveying and summarizing previous research, we propose a conceptual framework that highlights key dimensions of psychological ownership. This framework integrates past research on the psychology of ownership in the following ways: first, after presenting the definition of psychological ownership, we address the question of why people develop feelings of ownership. Second, we identify the behavioral manifestations of psychological ownership. In addition, we discuss the effects of this state on individuals. Finally, we discuss about the moderators and boundary conditions that influence the emergence and development of ownership. With this theoretical framework, we derived some preliminary findings from an experiment that explore behavioral and attitudinal effects of ownership markers within the context of interactive group workspaces.
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Target Picture














�Manca da aggiungere quello di Massimo sullo story telling


�Se fosse cosi’ non sarebbero tanto presi male. Forse e’ solo perche’ per sua natura il Com marker permette violazioni..Questo risultato anzi mette in luce che la violazione e’ un comportamento abbastanza frequente 
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