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Abstract. This paper stems from a prior longitudinal case study in which the authors analyzed the experience of Palazzo Strozzi, an Italian Cultural Institution experimenting an open approach to the process of sense-making that takes place during the visit. Through a significant re-design of the language, Palazzo Strozzi provides visitors with a two-way pattern of communication instead of a more traditional one-way flow of information .Both in cultural and in non-cultural contexts, innovation has taken place upstream and the role of the user can be mainly considered as a receiver. In terms of sense-making process, users hold a personal set of codes, which is used to give sense to the objects. We describe an experiment in which three different types of verbal content are used to describe different exhibits and the time of frontal interaction between people and exhibits is measured, thus highlighting the effect of the supporting content.
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In post-modernity, people have a deep relationship with objects from the cradle to the grave both to satisfy their physical needs and the social ones (Cova and Cova 2002). Products are also relevant for their symbolic meanings that are the result of a process of interpretation that consumers activate (Blumer 2008). Products are then central in life and become the focus of our attention in several situations: business hours, spare time, shopping time, and so forth. Enhancing products’ value for the final user is crucial for firms who try, on one side, to involve customers in the phases of product design (Von Hippel 2006; Badlwin and Von Hippel 2009; Chesbrough 2008) and, on the other side, with strategy of extensive partnership (Pisano and Verganti 2008) to work tightly connected with suppliers. 

Also in cultural environments, e.g., museums and art galleries, due to competition and to lack of financial resources (Cannon-Brooks 1996), there has been the need to provide a better service to attract more viewers. Two major forces drove innovation in the contexts of museums and exhibitions. On one hand, they pursue an enhancement of the existing services (Grattan and Langeven  2007), and, on the other hand and mainly in the science museums, they introduction of hands-on applications to enhance a more participative interaction with the viewers (vom Lehn et al. 2001; Meisner et al. 2007). In both the cases, innovation was aimed to increase the audience’s satisfaction. What is remarkable is that the design of a cultural experience (Hoolbrook and Hirschman 1982; Hirschman 1983) is always shaped by the interpretation of curators and designers who define the content of the exhibition guiding the audience through the exhibiting space. If we observe the experience of visiting an exhibition, we could identify the process under a double perspective: the perspective of the curator/designer and that of the visitor. 

The curator is the writer of the narrative, and chooses the modality to tell this story consistently with his/her aims and purposes in terms of understanding, interaction, and satisfaction. The visitor is the reader and adopts the message proposed by the curator with a lower or higher degree of freedom and adaption as a consequence of her previous preparation and personal experience. 

If we consider the writer, we identify a continuum of situations where the curatorial language combines with the audience. On one side, curatorial approaches characterized by a reduced explanation where the single artworks talk by themselves. On the opposite, curatorial approaches rich of information, supports and tools used to help the audience in the visit experience. In both the situations, the user’s interaction is guided by the curatorial strategy of communication through what we could indentify as a proposal of interpretation, which is characterized nevertheless by different degrees of involvement and satisfaction of the reader. We refer mainly to unspecialized audience.
In fact, according to Piaget’s theory of cognitive psychology (Piaget 1954), the reader’s behavior depends on previous preparation and access to already existing and familiar cognitive structures. When the visitor will enter an exhibit that is totally unfamiliar with and in absence of an adequate informative support , we presume that discomfort  and overwhelming will prevail affecting the process of learning negatively. (Csikszentmihalyi 1997). On the other hand we presume that a complete and straightforward explanation will improve  the process of learning even though the degree of freedom will be controlled by the curatorial viewpoint.

In the case of specialized audience, the curatorial language will not affect the experience so strongly because of the degree of independence and preparation of the user.
In our previous research (Calcagno and Faccipieri, 2009; Calcagno and Biscaro forthcoming), a peculiar case of cultural experience was studied. Palazzo Strozzi, an Italian art gallery, moves along a different paradigm, which does not constrain the visitor’s interpretation to a top-down and one-way view set by the curator, but uses a language that triggers an open interpretation (Bradburne 2000) and a deeper involvement of  the viewer.  

This paper is aimed to unveil the relationship between type of communications used to support an object and the receiver’s involvement. 

Literature review

Innovation of meanings and design
Innovation of products is fundamentally divided into the dichotomous paradigm of market pull and technology push (Dosi 1982), according to which the former type of innovation is driven by the market needs, while the latter gives the firm the strategic role of creating radically new products through the fundamental contribution of technology as an agent of change of products functions . Market pull innovations are then incremental changes of existing products and, and  have easily access to the market. On the opposite side, technology push innovations are major technological breakthroughs characterized by a high potential to change the market creating a new demand (Abernathy and Clark 1985; Tuschman and Anderson 1986). There is still a debate upon which strategy is more effective (see e.g., Goldenberg et al. 2001; Shane 2001a; 2001b ). The classification between technology breakthroughs and market reinforcements has been put under discussion thanks to the  identification of a third driving force: the design. the so-called design driven innovation (Verganti 2006; 2009) emphasizes the role of design as a third dimension of innovation. Consistently with the postmodernist paradigm, the semiotic traits of the product, i.e. icons, symbols and signs (Eco 1975 ; Douglas  and Isherwood 1984; Csikszentmihalyi and Rochberg-Halton 1986; Margolin and Buchanan 1996; Monö 1997)  play a role which, in the process of consumption, becomes more crucial than that traditionally assigned to its functions. Technology, whose role is to induce the functional innovation of a products, is then complemented by design where the concept of design is more related with signs than with an aesthetic enrichment of the product, This approach identifies  the design as the center of the innopvative process, and a key dimension to compete through a radical change of meanings. 
This premise is relevant because it introduces the ideas that a product is made of functions and meaning, that innovations can take place in both these dimensions, and that meaning innovations play an increasingly strategic role for the firm’s competitive success. 

Nevertheless, the design driven approach does not give the due attention to the involvement of the customer into the sense making process. Only the firm has the capability to propose a meaning which is the result of a deliberate strategy of design while consumers are conceived as passive receivers of the message.

Innovation in museums and exhibitions

In the realm of cultural products where the word experience substitutes the word consumption giving a central role to the relationship with the audience, the innovation has been increasingly focused on enhancing the experience. This enhancement moves along two dimensions: quantity and quality. 

Under the first dimension, an increased number of services have been offered to the audience: new audio guides with games and customized services, Personal Digital Assistants (PDAs) aims to enrich and customize the experience, the explosion of contents accessible on the websites with podcasts, articles, blogs and other services. These tools add new services and contribute to extend the visit experience even to anticipate the feeling of its flavors by seeing parts or the whole content online, by listening to the audio explanations, and by reading the curatorial interpretation from home. The process of miniaturization of digital artifacts allowed also the expansion of the quantity of data available to the visitor through an audio guide or a PDA and the use of RFID sensors (Hsi and Fait 2005) introduced the possibility to active the comments of the curators by the proximity with the opera thus breaking the rigid sequence of the visit flow. Nevertheless, all these innovations did not affect the role of the audience who is still considered as a passive receiver of information provided with the possibility to choose among different options of listening and receiving.

Under the second dimensions, a lower number of museums and art galleries have attempted to change the quality of the experience introducing a set of technological advancements aimed to involve the audience in a more intense and dialoguing relationship with the piece of art. Digital technologies combined with a new attention to designing the interactions with the user and among users resulted in an enhancement of social interaction. Meaningful examples are those of Sotto Voce (Aoki et al. 2002), in which a visitor, through a PDA, may eavesdrop on what a close visitor is listening through her device. In the case study described by Graziola et al. (2005), the PDAs are used to share notes about the artworks among visitors. Technologies are, then, used to improve interactions among users and with the exhibits. The constant need and dependency of portable digital aids for information retrieval carries the undesirable possibility that they might distract visitors’ attention from the exhibits, thus becoming the real center of attraction (Vom Lehn & Heath, 2005). 

A story of interaction: the first part of the reserach

A different experiment is that of Palazzo Strozzi, an art gallery in Florence (Calcagno and Biscaro, forthcoming) where non digital visual and hands-on technologies have been used to retrieve content and improve visitors’ experience offering a more complete multi-sensory visit that goes beyond the visual and auditory involvement. Palazzo Strozzi is part of our research and to the study of its innovative approach to user-interaction we dedicated the first part of our research adopting a qualitative method of analysis.

To summarize the story of Palazzo Strozzi  and the differentiating attributes of its approach we should go back to the 2008, when the exhibition “Painting Light” took place. The exhibition was addressed to the Impressionism and introduced an experiment to let the visitors get physically in touch with the artworks, thus enriching the simple visual experience. Some sample of canvas where the painting technique was represented were offered to the people visiting the exhibition, so that they could touch them to reach a better understanding of the au plain air style of the paintings (Calcagno and Biscaro, 2009; forthcoming). This was only the starting point of a new strategy called “Visible listening”, and aimed to change radically the way Palazzo Strozzi interacted with its audience. The innovations introduced were all addressed to support the process of fruition and to sustain the symbolic content of the artwork, through an easier, more complete and more customizable system of information retrieval. The exhibitions taking place at Palazzo Strozzi, though maintaining their differences, are all containing a set of supports that activate the audience inviting to enter the process of interpretation. Questions, games, experiments and other tools are introduced along the layout of the exhibition combining visual with tactile experience. More importantly, the audience is invited to give an active contribution to the process of curatorial interpretation and this is obtained through a set of open games where the individual is let free to interpret the artworks. Differently from other museums and art galleries, here the main focus does not lay on the functionalities, i.e., on the performances, of the tool and the the curatorial interpretation is offered as a proposal to enrich with further interpretations (Calcagno Biscaro, forthcoming). 

Involvement

The concept of involvement was first studied in Social Psychology (Sherrif and Cantril, 1947) and was conceptualized as the relation between the object and the individual. Since there was no meter to measure this relation, Krugman (1965; 1966) measured the involvement through the intensity, i.e., the number of mental connections activated by an individual. In the following decade, a series of authors (e.g., Hupfer and Gardner, 1971; Lastovicka and Gardner 1979; Robertson 1976) tested the hypothesis that involvement enhances to the extent that the object has distinguishing attributes that are salient for the individual. Other scholars such as Cohen (1982) and Beatty and Smith (1987) defined involvement as the individual’s activation level that can be observed and measured at a point in time. A clear-cutting definition of involvement is missing, but there is a consensus on the aspect that the stimulus given by the task or by the product is pivotal (Greenwald and Leavitt 1984, Mittal 1995). If a person in not involved, she will not perceive an object as important, hence she will be either not caring, indifferent – the object has a value but it is not salient – or both.

Iwasaki and Havitz (2004) try to give a clear definition of leisure involvement and connect it to loyalty, reconciling an emerging stream of literature according to which having involved, and then loyal, customers allows the organization to generate revenue, enhance its positive reputation. It has positive effects on networking and community development (Backman and Compton 1991; Gahwiler and Havitz 1998; Howard, Edginton and Selin 1988), thus creating a competitive advantage through the development of loyalty. 

The importance of the beliefs about the action, the interest in it, and its symbolic value is central for the development of involvement (Havitz and Dimanche 1997). This construct can thus be defined as “an unobservable state of motivation, arousal, or interest toward a recreational activity or associated product. It is evoked by a particular stimulus or situation and has drive properties” (Havitz and Dimanche, 1997).

Personal and social factors influence the level of involvement (Iwasaki and Havitz 1998; 2004). Skills – competences – (Csikszentmihalyi 1990) and motivations are personal antecedents of involvement. For example, in the sport of tennis skill positively covaried with ego-involvement (Siegenthaler and Lam 1992), the same in the sport of golf (Backman and Crompton 1991). Involvement is also associated with the research of social support, for instance involvement in sports is positively correlated with of support-seeking coping strategy in the after-injury phase of rehabilitation (Johnson and Carroll 2000). Still the measurement of the involvement has relied on qualitative data or a combination of qualitative and quantitative. To find a valid measure for the involvement, the meter must have two characteristics: first, it has to be related to the features of the construct and, second, it must be free of contamination by other elements of other constructs (Peter, 1981). 

Involvement and Knowledge production

At the individual level of analysis, involvement is tightly connected with learning (Csikszentmihalyi 1990). At a higher level of analysis, involvement is, then, positively correlated to the creation of knowledge. The greater is the involvement, the higher is the knowledge produced. 

Recently, Rullani
 provides a simple formalization of the knowledge produced in a given context as a function of the quality of the individual experience and the numerosity, i.e., the attendance for a show. Although he does not try to measure the first dimension, he highlights the importance of going beyond the attendance, which is usually taken as a benchmark of success of the events. The concept of knowledge is referred to three dimensions:

a) the capability to multiply the knowledge through its dissemination;

b) the effectiveness of the knowledge experience, which has to be evaluated subjectively by each individual;

c) the sustainability of the division of the knowledge trough the value chain. 

The question is what is the amount of knowledge produced or activated by a process of consumption. Consistently with this model, the amount of knowledge is dependent on the number of cognitive processes that are activated by a process of consumption and by the subjective value of each of these act of consumptions. Rullani, then, formalizes this idea in the following formula: 
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Where:

- V is the value of the knowledge created in a process

- n is the number of re-uses o the knowledge or, in other terms, the dimension o the market reached by the knowledge (number of people got in touch with the process)

- v is the effectiveness of each act of knowledge lived by any individual. This is then dependent on the subjective satisfaction consequent to an act of consumption and is determined by the evaluation given by him or her.

The formula then tells us that the value of the amount of knowledge produced by an experience of consumption depends on both the number of replications of the act of consumption (number of people living the experience) and the qualitative dimension of the same act (subjective evaluation of the experience). 

If we apply this formula to the context of museums and exhibitions, we can use it to reflect upon the value of the knowledge produced in a process of visiting an exhibition.  This value depends, on one side, on the number of visitors reached by the exhibition, an indicator normally used to measure the success of this cultural product, but, on the other side, it depends on the value of each single act of “consumption”. This last value descends from both the quality of the services offered during the visit and, more importantly, from the quality of the intimate experience of learning which takes place during the visit. This experience is subjective and  is strongly related to the active participation that the visitor is able to reach. As an example, the success of a blockbuster exhibition is measured essentially by the value of n while a lower importance is given to the value of v. We believe that in the experience of Palazzo Strozzi, as emerged in the first part of our research, this second indicator is given a greater importance. Nevertheless, the question unsolved  remains how to measure these indicators in order to get a feedback on the success of the strategy followed by the museum.

Experimental Design

The aim of the experiment is to test whether the type of content of the label that supports an exhibit affects the viewer’s involvement. Three different types of verbal content are adopted: the simplest - hereon simple - provides basic information such as the title of the exhibit, the year of production and the author; a curatorial explanation - hereon one-way top-down – provided together with the information in the simple type; and an interactive content - hereon two-ways – that, on one hand, gives some basic clue on the exhibit and, on the other, asks the viewer one or more questions to elicit an own process of sense-making.

The involvement is approximated by the time spent in front of the exhibit. We assume that the longer is the frontal interaction with the exhibit, the higher is the level of involvement reached.

In our work the involvement is a monotonically increasing function of the variable time that is addressed to each object and it cannot be negative. The function is concave and has a kink after a given amount of time. The assumption is that a viewer cannot be involved if she just take a peek at the object. A minimal - positive - level is reached after a minimum duration of the interaction, then it increases less than proportionally with the time. 
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This concave function represents the diminishing sensitivity that occurs in several circumstances of the individual behavior (Starmer 2004). We assume that the difference in involvement elicited by an interaction of 10 and one of 20 seconds is bigger than the difference occurring if the interactions with the object last 60 and 70 seconds. 

To model the involvement [image: image4.png]


 elicited by the exhibit [image: image6.png]


 on the individual [image: image8.png]


 as a function of time [image: image10.png]


, we adopt the following form,
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 represents discrete units of time measured by a technology that is able to capture the length of the interaction with a customizable interval of time, and [image: image15.png]


 is lower than 1 to give concavity to the function. 
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 units of time in front of the exhibits, where [image: image21.png]=1Lk



 is the total amount of time spent in front of the exhibits mapped. Every person must address a quota of her time to the exhibits, which cannot exceed [image: image23.png]
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’s upper bound, while 0 is the lower bound and it means that there is no interaction, or it is too short to be mapped, between the individual [image: image27.png]
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.
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 is the weighted amount of time addressed to the artwork [image: image33.png]
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. This new index is needed have a control on the duration of the visit.
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A drawback of this meter of involvement is that it takes into account neither the education of the individual, her skills, nor her motivations, hence it will not finely gauge at the individual basis the involvement, but this limitation does not represent an big issue at the current state of the analysis, because the aim is to check whether the types of label significantly affect the length of the interaction on a large population of visitors that will be sampled into homogeneous groups for education and other demographic aspects. And also the sample of objects will be large, thus to control for both the difference in preferences and the intrinsic quality of the objects.

A first round of this experiment  was conducted parallel to another research aimed to discover patterns of social interaction within an Italian IT company. It lasted 3 days in which 3 types of objects were exhibited each day. The first day three representations of different tapestries were shown. The second day three objects of an Italian firm of design, the third day three advertisements by the same company. All the exhibits were hung on a perimeter wall of one of the facilities, close to a gathering place. Simple, one-way top-down, and two-ways labels were used to describe one exhibit a day. To control for an eventual position effect – that might favor a longer interaction in a given place – labels were displaying every day in a different place, as shown in Table 1.

Table 1 - labels and objects

	
	PLACE 1
	PLACE 2
	PLACE 3

	Tapestries
	Two-ways
	One-way top-down
	Simple

	Design Objects
	O
	S
	T

	Advertisements
	S
	T
	O


The participants-viewers were the 164 employees of the IT company and its visitors. Both the exhibit displayed and the people were tagged with the technology presented in the following section. The technology to gather the data was scaled for the main experiment, which was one addressed to find the social patterns. This represents one of the limitations of the study, because the time unit was scaled to capture social interaction phenomena, which require longer time to occur. The single unit of time [image: image38.png]


 to measure the interaction was set equal to 20 seconds. For example, [image: image40.png]2t



 seconds. Our study needed a shorter time unit. 

Another limitation is represented by the proper objective function of the employees and of the visitors who were mainly interested in their working activity and, laterally, in their social one, thus leaving little time and attention to the small exhibition of objects displayed along the wall of one of the facilities. 

Interaction retrieval technology

The possibility of translating spatiotemporal face-to-face interaction into a digital information is given by a unobtrusive and portable RFID device distributed to each employee in the Italian IT company. These tags were inserted in badges, such as the ones used in conferences, people carried on the chest. Devices exchange low-power packets, to probe their spatial neighborhood  and assess proximity with other tags. Their signal is, then, monitored  and uploaded to a remote infrastructure by antennas located in different areas in order to cover all the spaces of the various facilities of the company (Cattuto et al. 2010). 
Figure 1 - Perimeter wall, antenna and RFID tag
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Tags were placed behind the representations of the objects and they measured interactions with other tags in a 3 meter range. Both the wall and the body of the people, who had the badge on their chest, screened the radio packets from interacting with other packets coming from tags behind, thus monitoring only frontal interaction between tags. Hence every individual not turned towards the object, even within a 3 meter range from it, or stopping for a period shorter than the time unit did not appear as involved in the experiment. 

Developing hyphothesis

In the experimental setting, the population is composed for the big majority by people who has a strong background on communication and marketing issues and they tend to pay much of attention on colors and images. The set of IT companies installed in the facilities are working in the advertisement and communication fields. A relevant part of the 164 employees are graphics designers, others are software engineers, some economists and people with background in business, few accountants, also a philosopher and some other individuals with different background are part of the tagged population. The population is neither heterogeneous in background, nor in age: few people of the universe are already 40. Preferences, values, attitudes, motivations, needs and skills as well as interpersonal constraints, i.e., the set of personal antecedents Iwasaki and Havitz (1998; 2004) identify as influent for the level of involvement were not directly controlled through questionnaires or tests not to overwhelm employees with additional external activities. This experiment was intended to be a mock up of a large-scale longitudinal test with controls over personal and social antecedents, over solicited thoughts, and over social interaction elicited by the content of the labels. 

Despite the various limitation of this experimental setting, we expect to test the following hypothesis: 

Hypothesis 1: the two-ways label enhances the level of involvement, i.e., elicits a longer interaction with the exhibit.

In a large-scale experiment, in a totally different setting, i.e., an art gallery, we aim to test the content of the label with different types of public. If the public is divided into two basic groups, highbrow and lowbrow, on the basis of the personal antecedents, we might expect that, according to the knowledge developed in the developmental psychology (e.g. Piaget 1953), it is known that personal experience and knowledge affect the understanding of new situations, i.e., the assimilation process. Hence perceptions depend both on cognitive schemata and on human sensors, and through perception individuals update their preexisting beliefs. Adapting known pieces of knowledge is, then, a simpler process rather than creating a new solid schema for the understanding of an unfamiliar piece of information.

On this basis, we believe that a not prepared person might feel uncomfortable in front of an exhibit whose content is unfamiliar, and she might feel lost and incapable to interpret it in a sensible way. A simple label does not provide enough information to help her in the phase of sense-making.

On the other hand, the content of a one-way top-down label brings the curatorial interpretation directly to the viewer, thus offering one way to access the meaning of the exhibit. Cognitively this might be represented as an adaptation of the curatorial interpretation to the cognitive schemata of the visitor. We suppose that the closer is the new schema to the cognitive background, the better will be the interpretation of the visitor and the higher her involvement.

The type of content in the two-ways label is designed to stimulate attention on particular parts of the exhibit, making questions whose answer is not necessarily precise, and, in the case of an eventual second question, this is designed to reinforce any sensible reply to the prior question. This represents a feedback on the sense made through the first answer. According to the theory of the flow (Csikszentmihalyi 1990; 1997), the feedback tends to encourage concentration and prevents distractions.

H2. The higher the familiarity with the artwork, i.e., highbrow visitors, the lower the impact of the label, whatever type it is.

H3. The lower the familiarity with the artwork, the higher the involvement obtained with the use of one-way top-down and two-ways labels. We expect that the highest positive effect on involvement will be provided by the interactive two-ways label.

Conclusive remarks
Despite the data are not yet available, the purpose of this ongoing research is multifold. First, it intends to provide a meter  for understanding involvement whenever it might be measured with a face-to-face interaction. Then, it tries to understand and measure the relation between the type of description and the level of engagement – involvement – elicited. Moreover, an important aspect upon which we will focus is to understand if and how different groups of visitors respond to different stimuli. Using this technology, setting some basic model for the analysis, trying to identify this measure and increasing the understanding over the effect of types of verbal communications will surely pave the way for further study.  For example the identification of the reasons of the gaps between intended goals and actual behavior, e.g., in an art gallery setting, the goals of the curators in terms of viewers’ behavior within a museum, in another context, the idea of an architect about people’s interaction when he designs a given space. We believe that this understanding might be significant across different respects and this new pieces of knowledge might be relevant across several disciplines, e.g., marketing, education, social sciences, management studies, architecture and design.
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