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Abstract 

The large-scale access to cultural resources, the current change in the audi-
ence expectations, together with an underuse of the potentialities offered by 
mobile technology calls for a rethinking of the role of mobile interpretation 
within cultural institutions.

Right in the in the area of intersection between cultural heritage and tech-
nology moves the research, which deals, from a design perspective, with the 
role of mobile technology in fostering learning and social engagement during 
the visit experience.

The main aim is indeed to provide designers and developers with a frame-
work able to guide a conscious design of cultural mobile experiences, fully 
exploiting the potentialities offered by this kind of technologies with clear 
objectives and the awareness of the means to achieve them.

Meaning making and social engagement in museums and cultural institu-
tions at large are studied through desk research in order to get insights and 
to provide the design framework with a theoretical scaffolding. The world of 
mobile gaming is addressed as well and pointed as an interesting field to be 
studied and from which draw meaningful cases and best practises.

Secondary research and case studies have allowed to identify and analyse 
the main features to be considered in the design of a mobile cultural experi-
ence and to list a set of mechanics of interaction aimed at fostering social 
engagement with mobile technology.

Cultural learning approaches, models of sociality as well as mechanics de-
rived by mobile gaming field converge into a structured design framework 
and a process aimed at supporting designers and developers in the creation 
of mobile cultural experiences and at sensitizing them about key issues in the 
design of mobile activities.

The framework and the process have been tested through two pilot pro-
jects, one completed and one ongoing, that showed positive results: the tool 
has proven useful and flexible in supporting the design of mobile cultural 
experiences, helping developers to take into account all the critical features 
and to optimize the design process. 

Users involved on testing sessions of the first developed mobile application 
report quite accordingly an increased knowledge on the topics and to have 
enjoyed the experience, while the second pilot project is still ongoing and the 
mobile experience has not yet been implemented.
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Abstract (ita)

L’accesso su vasta scala alle risorse culturali, il cambiamento delle aspet-
tative da parte del pubblico, associati ad un sottoutilizzo delle potenzialità 
offerte dalla tecnologia mobile richiedono un ripensamento del ruolo della 
mobile interpretation all’interno delle istituzioni culturali.

Proprio nell’area di intersezione tra i Beni Culturali e la tecnologia si muo-
ve la ricerca, che tratta con approccio progettuale il ruolo della tecnologia 
mobile nel favorire l’apprendimento e il coinvolgimento sociale dei visitatori 
durante l’esperienza di visita.

L’obiettivo principale è fornire a designer e sviluppatori uno strumento in 
grado di guidare una progettazione consapevole di esperienze mobile, sfrut-
tando appieno le potenzialità offerte da questo tipo di tecnologie con obiet-
tivi chiari e la consapevolezza dei mezzi per raggiungerli.

Lo studio della letteratura sui temi dell’apprendimento e del coinvolgi-
mento sociale nei musei e nelle istituzioni culturali, ha permesso di creare 
una struttura teorica a supporto del design framework e, allo stesso tempo, si è 
indagato anche il mondo del mobile gaming, ritenuto un interessante campo 
di studio da cui trarre casi significativi e buone pratiche.

Lo studio della letteratura e l’analisi di casi hanno permesso di identifica-
re e analizzare le principali caratteristiche da tenere in considerazione nella 
progettazione di un’esperienza mobile per i Beni Culturali e di individuare 
una serie di meccanismi di interazione per favorire il coinvolgimento sociale. 

Approcci di apprendimento culturale, modelli di socialità così come mec-
caniche di interazione derivate dal campo del mobile gaming convergono in 
un framework strutturato e in un processo, volti a supportare designer e svi-
luppatori nella creazione di esperienze culturali mobile e sensibilizzarli sulle 
questioni chiave della progettazione di tali attività.

Il framework e il processo sono stati testati attraverso due progetti pilota, 
uno completato e uno in corso, che hanno mostrato risultati positivi: lo 
strumento si è infatti dimostrato utile e flessibile nel supportare la proget-
tazione di esperienze culturali mobile, aiutando gli sviluppatori a tenere in 
considerazione gli aspetti critici e ad ottimizzare il processo di progettazione.

Gli utenti coinvolti nelle sessioni di test del primo progetto pilota hanno 
riportato in modo concorde un’accresciuta conoscenza sui temi trattati e di 
aver apprezzato l’esperienza, mentre il secondo progetto pilota è ancora in 
corso e l’esperienza mobile non è stata ancora implementata.
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1. Introduction. 
Framing the research

The first introductory chapter briefly describes the area of con-
cern in which the research is set, explaining the issues addressed, 
the research questions and the point of view from which the re-
search is dealt.

The second part of the chapter describes the process followed, the 
main steps and the methods and briefly discusses the structure of 
this dissertation.
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The access to cultural heritage resources is a large-scale phenomenon 
which relates a great variety of cultural institutions with a very diversified 
and broad audience, increasing the complexity of the relationship between 
the cultural product and its public.

We are facing a mass phenomenon (Sacco & Segre, 2008) characterized by 
an audience that is very far from that of the first museums, made by noble or 
upper middle-class connoisseurs who possessed the knowledge necessary to 
fully understand the exhibited objects (Marani & Pavoni, 2006).

The contemporary visiting model often rests on passive contents’ con-
sumption (Serio, 2004), and it’s unable to fulfil the objectives of education 
and enjoyment fixed by ICOM for museums (ICOM, 2010), or to foster the 
so called enabling cultural experience (Sacco & Segre, 2008), an experience 
able to overcome the simple contents’ delivery towards an active audience 
engagement in acquiring new competencies and skills.

The audience has changed, it’s becoming more diverse and consequent-
ly different expectations are arousing: someone is just curious, solicited by 
broad cultural interests, and looking for “serious contents” but with a light 
mediation in order to approach not known topics in a facilitated manner 
(Serio, 2004); others are eager to enter a constructive dialogue with contents 
and the institutions (Tallon, 2008) and to play an active rather than passive 
role in their visits (Johnson, Witchey, Smith, Levine, & Haywood, 2010) 
while a part of the audience “expect the ability to respond and be taken seriously 
[…] to discuss, share and remix what they consume” (Simon, 2010, p. ii).

Museums and cultural institutions must decide whether to follow these 
evolving visitors expectations or not (Schwarzer, 2001) and how best to do 
so (Tallon, 2008). 

Digital technologies and in particular mobile technologies are often point-
ed as a driver for the change and the next wave of innovation (Treviranus, 
2009; Johnson, Witchey, Smith, Levine, & Haywood, 2010) but the employ-
ment of these tools in cultural heritage field is anything but unproblematic. 

The introduction of digital technologies in museums and cultural institu-
tions finds very often curators and education directors neither prepared nor 
equipped technically and culturally (Settis, 2002) and consequently unable 
to design and realize autonomously a digital experience (Treviranus, 2009) 
or simply to direct their development.

The deployment of digital interpretations for museums has been therefore 
quite completely outsourced (Tallon, 2008) and its evolution has been a 
technological implementation of traditional visiting models (Proctor, 2010). 

What follows is very often a poor user experience (Treviranus, 2009) and 
digital technologies are not exploited at their best, because “employed by staff 
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in ways similar to those during the very early days of museum field” (LaBar, 
2011, p. 383).

Consequently, to “sporadic bursts of excitement and innovation” (Trevira-
nus, 2009, p. 3) in mobile interpretation, respond strong critics of those who 
consider mobile museum interpretation a poor way to squeeze extra money 
from “zombie-visitors” who like to be told what to think (Hickling, 2004).

Despite the Manichean opposition described above what emerges is that 
digital technologies and, in particular, mobile technologies are not fully ex-
ploited for their real potentialities (Tallon, 2008) and that the “mobile muse-
um experience is often poorly designed, poorly supported, poorly integrated 
and rarely sustained” (Treviranus, 2009, p. 3).

What still lacks is a fair vision of mobile technologies for what they are, 
tools which can help to create a better relation with visitors (Crew, 2007), 
to enhance the learning experience (Klopfer, 2008), to connect users with 
other users and to provide new opportunities to engage them in novel ways 
(Gammon & Burch, 2008).

The discussion about mobile interpretation is therefore no longer about 
technologies themselves (Johnson, Witchey, Smith, Levine, & Haywood, 
2010) but about the practises they enable (Salgado, 2009) and how these 
practises could be integrated in the field, to enhance visitors’ experience 
(Crew, 2007).

The discourse about practises departs from the world of technology and 
technologist and enter the design domain, an in-between discipline that tries 
to bridge cultural heritage field and its instances with technologies and their 
potentialities.

Designers are those who has the responsibility to foster design behaviour 
in the society at large (Nelson & Stolterman, 2003) and to act as key agents, 
envisioning new practises and people’s behaviours within museums and cul-
tural institutions (Salgado, 2009). 

On this interpretation of design as a bridging discipline and of designer as 
gardener (Nardi & O’Day, 1999) and facilitator, relies the research, which 
introduces design competencies and skills within the domain of cultural her-
itage and technology.

1.1. Hypothesis and research questions. 

The research stems from the remarks discussed above and relies upon a 
main hypothesis: a designed use of mobile technology during visits to muse-
ums, cities and cultural institutions can enhance learning and social engage-
ment.
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The term designed, matched with use, explains that the research is dealt 
from a design perspective and the main aim is to provide designers and devel-
opers with tools able to guide a conscious design of the mobile experiences, 
fully exploiting the potentialities offered by mobile technologies with clear 
objectives and the awareness of the means to achieve them.

From this main hypothesis derive the research questions that guide it:

1. Which cultural learning models can be fostered exploiting mobile tech-
nologies? 

2. Which models of sociality and what level of social engagement can be 
pursued through mobile technology during a cultural visit?

3. Which mechanics of interaction are enabled by mobile technologies and 
how they can be exploited to design a mobile experience? 

4. Which are the main factors to consider while designing a mobile experi-
ence and how are they interrelated? What could be a general framework to 
support the design of a mobile experience? 

5. What process could be followed to optimize the design of a mobile ex-
perience and which competences are required?

The research moves therefore within the design discipline but intersects 
three other main domains: one is the world of mobile technology, the sec-
ond is the field of cultural learning while the third addresses sociality issues 
within cultural institutions.

Design is placed in the intersection, bridging the instances of each domain 
and trying to traduce them into a working and feasible solution, but design 
is also the point of view from which these three domains are observed and 
informs the approach of the entire research.

Looking at the schema (fig. 1.1) we can say that the research aims at defin-
ing what could be at the inner intersection of the three domains but in order 
to achieve it, all the other areas must be addressed.

1.2. Steps and methods.

The three-years long research has followed eight main steps, summarized 
in the schema (fig. 1.2), in order to achieve the stated goals.

The first step is characterized by secondary research and is aimed at defin-
ing the state of the art in the field and consequently to refine the scope of the 
research and detail the driving questions.

Together with these outputs the first phase resulted also in the defini-
tion of the main methods to be employed in the research, namely secondary 
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Fig. 1.1
Research domains.

Fig. 1.2
Steps, methods and 

outputs arranged per 
years.



1. introduction. framing the research6

research and case studies, plus others such as pilot projects and qualitative 
surveys employed to verify the outcomes.

The first allowed also to identify the main domains to be addressed – 
mobile technology, cultural learning and sociality in cultural institutions – 
which are analysed and studied in the second phase.

Secondary research is the method chosen to address the three issues in 
order to identify tools for the analysis of cases and to gain insights for the 
definition of the general framework. The three domains are approached from 
a design perspective, which means that the study is conducted to support and 
inform the design framework. 

The outcomes of the second phase are therefore the definition of the char-
acteristics and potentialities of front end mobile devices, a broad classifica-
tion of cultural learning approaches with mobile technology and the identi-
fication of the models of sociality and levels of social engagement achievable 
during the visit.

This phase resulted also in the definition of a “filter” to read and map 
several applications of mobile technology within museums and cultural in-
stitutions, aimed at clustering such a various phenomenon and at identifying 
trends and growing sectors.

This third activity consists therefore in the selection and mapping of re-
markable projects that employ mobile technology to enhance the visit expe-
rience and ends with the identification of three main categories of mobile 
applications.

Mobile gaming is identified as a fast growing sector that suits particularly 
well with the defined aim of active visitors engagement: a new phase, charac-
terised by secondary research, has been then necessary to gain insight about 
mobile gaming domain and to identify further tools to analyze the meaning-
ful cases.

The fourth step is therefore again based upon desk research and informs 
the subsequent, characterized instead by a deep instrumental study of four-
teen cases, selected by time and activity (Stake, 1995).

The expected result of this phase is to understand how game mechanics 
and dynamics can be employed within a mobile experience for museums and 
cultural institutions to foster learning and different levels of social engage-
ment. From the study of cases emerges also which are the main features that 
can inform the design framework and which is the process they followed, 
data useful to inform the sixth phase.

This phase sees the creation of the general design framework, intended 
as a tool to support the design and the implementation of mobile cultural 
experiences and defines the possible steps to be followed in order to achieve 
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efficiently the stated goals. 
Pilot projects are then structured following the design framework and the 

process during the seventh step, in order to test their usefulness, feasibility 
and efficacy.

The results achieved with the pilot projects are finally verified in the last 
step through users tests, qualitative surveys and interviews.

Summarizing, the research has been mainly conducted through eight steps 
and the alternate use of two methods, secondary research and case study.

Secondary research has been employed to outline the state of the art in the 
field and in the involved domains, to structure the design framework and in 
order to inform the study of cases.

Case study has allowed firstly to map and organize a significant number 
of mobile applications in cultural heritage field and secondly to analyze in 
depth those which resulted meaningful for the research.

Users tests followed by qualitative surveys and interviews have been also 
used to test the results of the first pilot project, LfAC, and consequently have 
feedbacks on the usefulness and efficacy of the design framework.

To the methods employed to carry the research out we should add those, 
deriving mainly from the design domain, proposed within the design frame-
work and applied during the implementation of the pilot projects. The pro-
posed process itself derives indeed from the typical design process that Nigel 
Cross includes in the design praxiology (Cross, 2006) and scenario building 
(Carroll, 1999; Manzini, 2001) is seen as the culminating phase of a creative 
process of generation of new visiting models.

1.3. Structure and chapters.

The structure of this thesis (fig. 1.3) broadly follows the steps described in 
the previous section and is organized in three parts.

The first part includes the chapters two, three and four and present a broad 
literature review addressing mobile technologies and their use in the heritage 
field (chapter two), cultural learning and possible common approaches with 
mobile learning (chapter three), sociality issues within museums and cultural 
institutions (chapter four).

The second part is structured in four chapters and describes the study of 
cases and data analysis: chapter five portrays the use of digital mobile devices 
in museums, art cities and cultural organization through the analysis and 
categorization of several mobile applications; chapter six analyses games and 
mobile gaming to gain insight in the field and to inform the study of cases; 
chapter seven reports the structured study of fourteen cases and the collected 
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data are analysed and discussed in chapter eight.
The third part describes the research results, presenting in detail the design 

framework and the related design process (chapter nine) an how it is applied 
to develop the pilot projects (chapters ten/eleven).

The thesis ends with a discussion about the achieved results, the contribu-
tion and  limits of the research as well as the future works.

Each chapter is introduced by a brief summary which outlines the contents 
and is ended by the list of bibliographical references cited within the text. A 
complete list of all the references, organized in alphabetical order, is instead 
presented at the end of the document. 

Fig. 1.3
Chapters and parts of 
the thesis.
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2. Mobile technology and 
cultural heritage

Chapter two aims at outlining the state of the art on the use of 
mobile technology in museums and cultural institutions.

The first section describes what is intended with the term “mo-
bile technology” within this thesis, a clarification useful to avoid 
easy misunderstanding connected to the term. Several definitions 
of mobile technology are presented as well as some statistics about 
its use.

The following sections outline the development and the use of 
this technology in cultural heritage field and describe its charac-
teristics, in order to correctly frame the experiences analyzed in the 
next chapters and to provide an overview on a tricky and debated 
issue.

The last part of the chapter describes the characteristics of the 
most commonly used mobile devices and summarizes the expected 
future developments. 

“Mobile, digital, and personal: these are the three defining 
qualities of this technology category” (Tallon, 2008, p. XVIII)
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2.1. Mobile technology: definition and statistics.

The term mobile technology indicates a set of technological devices that 
have portability as defining characteristic and it is usually associated to the 
term mobile computing, which usually refers to a human-computer interac-
tion model in which the machine, the computer is carried during its use. 

Wireless communication, mobile devices and mobile software1 are the de-
fining traits of mobile computing: the first element underlines issues related 
to data transmission2, the second highlights the portable nature of the de-
vices, often indicated as handhelds, while the third element addresses the 
peculiarities of mobile software.  

A not exhaustive list of devices classified as mobile technology can encom-
pass several heterogeneous devices: mobile phones and smartphones, MP3 
players, satellite navigation system, handhelds, tablets, portable videogames, 
professional GPS, beepers and so on.

Other definitions (Naismith, Lonsdale, Vavoula, & Sharples, 2004) are 
more focused on the context of use, juxtaposing a personal to a shared use, 
and assimilating the concept of mobile with personal: it stems a Cartesian 
plane (fig. 2.1) played on the two polarities personal/shared and portable/
static that allows to count among mobile technology devices not exactly 
portable or personal.

Looking at the chart (adapted from Naismith, 2004) which maps mobile 
technologies employed to support learning in formal contexts, we can notice 
that the devices commonly defined mobile are all encompassed in the quad-
rant defined by personal and portable.

Naismith et al. (2004) includes in mobile technologies also interactive ki-
osks, very often used within museums and cultural institutions, despite their 
use is not strictly personal and the portability of these devices is not compa-
rable to that of mobile phones.

Personal and portable are therefore the two main traits of mobile technol-
ogy emerging from the first definitions, to which Tallon (2008) adds a third 
characteristic, that is to be digital: 

“Mobile, digital, and personal: these are the three defining qualities of this 
technology category. They are mobile in that they are location independent, 
available anytime, anywhere; they are digital in that their functionality is 
based on an electrical system that uses discrete values; and they are personal 
in that there is a one-to-one relationship between the visitor and the me-
dium, with the visitor in control.” (Tallon, 2008, p. XVIII)

1
http://en.wikipedia.
org/wiki/Mobile_
computing

2
Vasilis Koudounas - 
http://www.doc.ic.ac.
uk/~nd/surprise_96/
journal/vol4/vk5/
report.html
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Tallon’s definition highlights that mobile devices’ portability is not only 
linked to the concept of physical movement but also to the absence of links 
with specific temporal and spatial dimensions: anytime, anywhere is the 
motto that summarizes the independence of mobile technology for  physical 
spaces and temporal limits.

The term “digital” is also useful to better define mobile technology, exclud-
ing for example analogical, personal and portable devices such as walkman 
that are currently out of the contemporary technological landscape and do 
not meet the requirements of multimediality connected to mobile technol-
ogy.

The UCT - Universal Convergence Technology, indicated by Kim Veltman 
in 2005 (Veltman, 2005) as new paradigm in substitution of the ICT - Infor-
mation and Communication Technology finds its more mature exemplifica-
tion in front end mobile technology (Valtysson, Holdgard, & Ling, 2011) 
such as smartphones and tablets that combine tools and consequently media 
usually separated into a single device.

We listen to music, take photos and film, we call, we see films and videos, 
chat, surf on the web and get traffic information with a single portable, per-
sonal and digital technological device.

Convergence which becomes a cultural characteristic in the famed essay of 
Henry Jenkins Convergence Culture (Jenkins, 2006) an in his blog Confes-
sions of an Aca-Fan in which he define convergence as:  

“ …  the flow of content across multiple media platforms, the cooperation 

Fig. 2.1
Classification of 

mobile technologies 
(adapted from Nai-
smith et al., 2004).
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between multiple media industries, and the migratory behavior of media 
audiences who would go almost anywhere in search of the kinds of enter-
tainment experiences they wanted. […] I will argue here against the idea 
that convergence can be understood primarily as a technological process - the 
bringing together of multiple media functions within the same gadgets and 
devices. Instead, I want to argue that convergence represents a shift in cultur-
al logic, whereby consumers are encouraged to seek out new information and 
make connections between dispersed media content. The term, participatory 
culture, is intended to contrast with older notions of media spectatorship.” 3 

Convergence is therefore not only the physical union of different media 
but also a cultural model, for sure enabled by technological evolution, which 
proposes a new role for users who can leave that of spectator to become active 
explorer and creators of contents.

A main of characteristic of front end mobile devices is indeed the capabil-
ity to surf the web wherever the user is, allowing both real time browsing and 
content creation through collaborative web tools, such as blogs, forums and 
social software, defined MoSoSo - Mobile Social Software (Lugano, 2008; 
2010) when accessed through mobile devices.

This section has presented several definitions of mobile technology and has 
briefly mentioned some of its implications: in order to avoid any possible 
misunderstanding it’s useful to clarify that the term “mobile technology” is 
used in its most common usage, referring to smartphones, mobile phones, 
palms and tablets and assuming personal, digital, portable and multimedia 
as the its defining traits. 

2.1.1 Mobile technology data.

Data about mobile usage in the world and its growth outlook are here 
briefly presented in order to properly frame the phenomenon of mobile in-
terpretation in cultural heritage field.

An effective infographics from Microsoft (Richmond, 2011) summarizes 
successfully main data about mobile usage. 

In the world are in use about 4 billion mobile phones, more than half 
of the estimated world population4, of whom little more than 1 billion are 
smartphones. 

According to an estimation by Gartner, represented in the infographics too, 
in 2013 web accesses from mobile devices will overcome those from desktops 
and laptops (Gartner, 2010) and, today, 91% of web accesses through mobile 
devices is aimed at socializing.

About one third of smartphone users enter their social networks through 

3
http://www.henryjen-
kins.org/2006/06/
welcome_to_conver-
gence_culture.html 

4
Referred to data 
retrieved from http://
www.worldometers.
info
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mobile devices and one third of Facebook users and half of Twitter subscrib-
ers access them with mobile devices. The users most active on mobile social 
networks are women aged between 35 and 54.

According to an analysis by comScore (2011) the growth of smartphone 
owners between 2009 and 2010 was about 10 percentage points in U.S. and 
9.5 in EU5, reaching 28% of the market in U.S. (The Nielsen Company, 
2010) and about 15 millions of Italian citizens.

As expected the youngest are those more affected by the mobile phenom-
enon with high utilization rates between 13 and 44 years with peaks in age 
groups between 18 and 34 years (comScore, 2011).

Smartphone are mostly used to play (61%) for the weather forecast (55%), 
maps and searches (50%), social networks (49%), music (42%), news (36%), 
activities that very often requires a connection to the web.

The purpose of this short sub-section is not to deal with the topic in a 
complete way, but the few reported data provide a fairly clear image of the 
dimension of mobile technology phenomenon in the world.

2.2. Mobile technology and cultural heritage: a brief history. 

The first handheld used within a cultural institution has been tested in 
1952 at the Stedelijk Museum of Amsterdam: the audio descriptions in four 
languages (Dutch, English, French and German) were broadcasted by a main 
transmitter to visitors through receivers with headset. The technology was 
certainly front end but it forced visitors to move in synchrony, following the 
received directions.

The following technological development allowed then to have smaller and 
lighter tools, such as the Sony Walkman used for the first time in a famed 
exhibition dedicated to Tutankhamen with eight recorded tapes. Visitors can 
now move freely not necessarily in sync and with the guide’s pace but the 
path is still rigid and linear.

The year 1993 marks the introduction of digital devices at the Louvre, and 
for the first time visitors can choose the audio contribution moving freely 
and at their pace in the museum’s halls.

These three examples are chosen by Tallon (2008) to summarize a tech-
nological development that lasted little more than fifty years, that brought 
handhelds from offering ...

“ … custom content on a standardized device with set functionality - the 
audio guide - to offering custom content on different hardware platforms 
with custom functionality suited first to the museum but increasingly also to 
the visitor.” (Tallon, 2008, p. XXI)
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The same examples are reported by Proctor and Tellis (2003) to describe 
the evolution of mobile interpretation through its two main revolutions: the 
cassette-player and the rise of digital.

If the first revolution allowed a significant reduction in size of the hand-
helds while maintaining a limit in the time of the contribution (45 minutes) 
digital technology freed visitors both from limits of time and from the linear 
tour, letting them choose path and pace.

Mobile technology, in the definition of portable, personal and digital, en-
ter the cultural heritage field to support the visit experience around the early 
90s of last century and quickly replaces previous media, while keeping the 
visiting model unchanged.

The guided tour with audio contributions, be it free or linear, spreads and 
audio guides take the known form: according to Tallon (2008) the achieve-
ment of a stable hardware configuration implied a slowdown in research in 
the field, or better, a research conducted almost exclusively by societies active 
in the field and consequently not disseminated.

The technological evolution has substituted and improved the mobile 
tools, introducing palms, MP3 players and smartphones, but the audioguide 
is still the paramount model for the visit to museums, galleries, aquariums, 
zoos, cities and other cultural institutions open to the public.

The main change, enabled by mobile technology, according to Proctor 
(2010) is the transition from the linear tour to a random choice of contents: 
the stops, called soundbites by the author, are still the units of the tour, be 
they contextual information, guidance or music, organized in a linear tour 
or randomly. 

To the soundbites mode, characterized by audio excerpts, Proctor adds the 
soundtack mode aimed at giving “them the keys to unlock the magic they find 
there. Help them see what the curator sees […] Show them the sparks that fly 
when you put those artists in the same room, or on the same Web page. Directly 
or indirectly, explain the process that produced the connections among selected 
exhibits, the color of the walls, the type fonts.” (Proctor, 2010)

The soundtrack model is still anchored to the audioguide but introduces 
an interesting breakpoint: to the information about works, objects, monu-
ments are substituted or added contextual information and the backstage of 
the exhibition. The attention is shifted from the technological evolution to 
contents, of which curators are trying to reclaim.

The actual business model is indeed based on outsourcing to private au-
dioguide providers both the contents creation and the research and conse-
quently the technological evolution: they provide museums with audioguide 
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for free, and in turn they get a percentage on the revenues (Tallon, 2008).
The enhancement of the visit experience with mobile technology, read in 

the context of historic-technological evolution, does not seem to be radi-
cal: the main revolution has been the substitution of the traditional human 
guides with digital ones (Smith, 2009).

According to Smith the mindset of museums and cultural institutions 
has not changed and they used and are still exploiting the new multimedia, 
context aware and connected devices as the sons of the audioguide without 
fully exploiting the potentialities they possess. Following this interpretation, 
multimedia guides do not represent an evolution of the audioguide but a 
parallel track of development which need a new mindset in order to be fully 
exploited (Smith, 2009).

Interactivity, connectivity, feedback and social media are the tools pro-
vided by technological evolution (Proctor, 2010), which offer new opportu-
nities but also new difficulties for the creation of novel visit models through  
mobile technology.

The technological evolution in cultural heritage field is therefore no more 
related to the technical development in itself, but rather to portability and 
ubiquitous web access, that link what happen in the exhibition space with 
what happens outside, letting visitors connect with objects, ideas, people, 
places and institutions (Johnson, Witchey, Smith, Levine, & Haywood, 
2010).

Connectivity and portability are basic expectations of today, museums and 
cultural institutions need to deal with (Tallon, 2008) in order to meet visi-
tors needs.

2.3. Mobile devices and their characteristics.

This section describes the most common mobile devices actually in use 
within museums and cultural institutions, their characteristics and potenti-
alities.

The devices are here described following a categorization proposed by 
Proctor (2010; 2011) who clusters them according to the potentialities they 
offer: audio players, multimedia devices, mobile phones, smartphones and 
tablets.

2.3.1. Audio players.

Contemporary audio players are the outcome of a technological evolution 
began with the cited project at Stedelijk Museum, going through the famed 
reel-to-reel audio players, employed for the first time in Franklin Roosvelt’s 
house in 1957 (Damala, 2009), the Sony Walkman till mp3 players that 
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can contain several audio contributions in diverse languages within a single 
device.

These players are usually borrowed from the institution and allow visitors 
to freely browse within the exhibition, following a personal path and select-
ing contents with codes that relate to the exposed works.

Audio contributions are usually edited by museum staff or by societies that 
provide the service and assume a communication one-to-many: these devices 
are usually called audioguides, today sharply criticized.

The most frequent critics regard the unidirectional model of communi-
cation they propose, with visitors in a passive role, absorbing information 
packaged from experts (Cosley, et al., 2008), usually standardized and sim-
plified in order to get a better appeal on a mass public, that risk to be boring 
for experts (Proctor, 2011).

Furthermore contents are usually related to the exposed works or exhibits 
(Cosley, et al., 2008) and miss contextual information (Smith, 2009). Very 
often contents’ quality itself is questioned: audio contributions are frequent-
ly created by societies which provide the service (Tallon, 2008) and when 
edited by curators and experts they could suffer their poor experience in 
designing mobile experiences (Treviranus, 2009).

Furthermore the free tours that audio players propose, induces weird visi-
tors’ behaviour, who crowd in front of the works included in the tour, stand-
ing still until the end of the contributions (Proctor, 2011), and disregard 
quite completely works of the permanent collection in favour of those of 
temporary exhibitions or of the greatest hits (Smith, 2009).

“A ruse to squeeze an extra few quid from gullible patrons happy to amble 
around like zombies while a disembodied academic voice tells them what 
to think.” (Alfred Hickling in Guardian, November 24th 2004, cited by 
Tallon, 2008).

The merciless opinion of the British journalist summarizes the critics 
against audioguides and the distrust that visitors themselves have for these 
devices, together with the awareness that only a few institutions can afford 
to avoid them, and find a personal niche “like the beloved corner grocery that 
still uses an oldfashioned cash register” (Schwarzer, 2001).

2.3.2. Multimedia guides.

The term multimedia guide is here referred to those digital tools that sup-
port different types of media: audio, video, pictures, texts plus some charac-
teristics of interactivity.
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The first use of multimedia guides in cultural field is dated back by Da-
mala to 1994, with the project iGo, developed for the Minneapolis Institute 
of Art (Damala, 2009): in 2005 Proctor collects 101 examples of use of mul-
timedia guides in cultural institutions (Proctor, 2005).

Common examples of multimedia devices employed in museums are palms 
and front end mp3 players - like the famed Apple iPod that in some versions 
offers the same potentialities of a smartphone - that accompany visitors with 
audio contributions and videos, images and textual descriptions. 

These devices very often allow a level of interactivity that goes beyond the 
simple contents selection, providing tools for choosing further deepenings 
or different contents referred to the same work, or to select the path on an 
interactive floor map.

Multimedia device can be owned by the institutions which rents them or 
by visitors themselves: it’s an important innovation that free the institution 
from the need to provide a service and allow visitors to use their own device.

The institutions that make available on their website free of charge pod-
casts or vodcasts (Proctor, 2010) are growing: the first - born from the un-
ion of iPod and Broadcasting - are audio contributions that the user can 
download on his own device and listen to during the tour; the latter are the 
video version of podcasts and the name derives from Video On Demand 
Broadcasting.

This contents, once downloaded on devices can be experiences also in a 
place other than museums, galleries, art cities, freeing the guide from the 
exhibition.

Very often multimedia guides combine different media in order to provide 
visitor with a richer experience, matching for example images and texts to 
audio descriptions: a particular kind of multimedia guide is the visioguide, 
that does not exploit every available media but provide only audio descrip-
tions matched with simple visual information (Damala, 2009).

The actual use of multimedia guides does not differ very much form that 
of traditional audio guides, based on a tour with stops and the delivery of 
audio descriptions together with images, texts or videos.

The already cited opinion of Smith (2009) who maintains that multimedia 
guides are completely different in contents and platform from the audiogu-
ides, identifies the cause of this attitude in a failed real change of the mindset.

Together with the ability to handle different media, these devices very of-
ten allow users to surf the web through wi-fi connectivity and to localize 
them through GPS and consequently deliver contextual information.

This capability, together with the access to the web, are the basis for a dif-
ferent use of multimedia devices that goes beyond the tour model (Proctor, 
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2010), enabling visitors’ active involvement and a meaningful relationship 
among people, institutions and collections (Johnson, Witchey, Smith, Lev-
ine, & Haywood, 2010).

2.3.3. Mobile phones.

In this subsection I deal with traditional mobile phones, able to call and 
send sms but without the capabilities offered by smartphones, such as to 
install new software, connect to the web, or have geographical information. 
This definition is necessarily very blurred because there are mobile phones 
able to surf the web but not equipped with GPS - Global Positioning Sys-
tem, - and other that allow user to manage data but not to access the web 
and so on. 

The discrimination isn’t therefore made in terms of capabilities but rather 
looking at the tools used during the visit: with mobile phones I identify 
those tools that exploit calls and sms to support the visit form those that 
exploit web access, mobile apps and location awareness, classified as smart-
phones and tablets.

The visit systems based on mobile phones, indeed, usually require visitors 
to dial a number signed on the exposed work or to send a sms to get back an 
audio or textual description.

Among the possible applications offered by mobile phones, Proctor counts 
also a bidirectional communication between the institution and the visitor 
who can listen to an audio contribution but also answer quizzes and leave a 
vocal or textual comment (Proctor, 2011).

A project which employs mobile phones is City Treasure (Botturi, Invers-
ini, & Di Maria, 2009) that uses sms to involve classes on school trip in a 
treasure hunt in Lugano (analyzed in chapter 7).

Without going to the heart of the chosen business model (who pays the 
calls or the sms?) is interesting to note that even in the case of mobile phones, 
as well as with some multimedia devices, there is a marked tendency towards 
the use of visitors’ devices.

The main advantages deriving from the use of a personal device are essen-
tially two: it frees the institutions from the operating costs of devices and of 
the connected service and avoid the training of visitors to the use of a new 
system and interface (Proctor, 2010).

On the contrary, a limit deriving from the use of a personal device during 
the visit may stem from the fear to run out of battery (Proctor, 2010; 2011; 
Schavemaker, Wils, Stork, & Pondaag, 2011) and from the costs of calls 
and sms, especially abroad, a condition that excludes foreign tourists almost 
completely from the use of such devices.
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Moreover, the use of a mobile device in a closed exhibition space such as a 
museum or an art gallery can be problematic both for possible signal’s recep-
tion difficulties and for a diffused cultural resistance to the use of mobile 
phones in public indoor spaces.

2.3.4. Smartphones and tablets.

The difference between mobile phones and smartphones is almost vague 
and variable in time and a clear definition of their characteristics and dif-
ferences does not exists: as an example we can think about contemporary 
mobile phones with performance and applications for sure more advanced 
than those of a two years older smartphone. 

The distinction, as already stated, in not only based upon device’s perfor-
mances and potentialities, but rather on the use we make of the tool to sup-
port the visit: mobile phones exploit sms and calls, while smartphones make 
use of internet connection, location awareness, augmented reality and so on.

Making a simplification for the sake of clarity we can list some peculiar 
characteristics: unlike traditional mobile phones, smartphones are based on 
non proprietary operating system that allow to add applications, can connect 
to the web through wi-fi or 3G data, have a camera and very often can local-
ize users with GPS/aGPS.

These functions are very often available also on front end tablets, that offer 
a wider screen that makes easier to consult information.

Following the subdivision proposed by Proctor (2011) we can identify two 
main ways to employ smartphones and tablets to support cultural heritage 
visits, namely web apps and mobile apps. The first are websites optimized to 
be accessed by mobile devices, which offer a web version of the guided tour, 
accessible both by visitors on site and remotely.

If the institution offers wi-fi coverage, web tours are usually free of charge 
and are not linked to a specific operating system and consequently accessible 
from every mobile devices with a browser. Very often web tours offer ad-
ditional tools such as the possibility to publish contents on social networks, 
take photos and share them and leave comments visible to other visitors 
(Proctor, 2010).

Smartphones and mobile apps are certainly the fastest growing in cultural 
heritage field and all provide visitors with the same functionalities offered by 
web tours together with the stability of contents stored on devices.

The main disadvantage deriving from mobile app is the necessity to devel-
op apps for each different operating system using exclusively their distribu-
tion system: AppStore for Apple, Android Market and Amazon AppStore for 
Android, OviStore for Symbian, BlackBerry App World for RIM, Windows 
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Marketplace Mobile fro  Windows Mobile systems, just to list the most com-
mon.

This brief list show how difficult and expensive could be for a cultural 
institution to develop an app for smartphones, difficulties that usually force 
them to choose a unique platform, thus limiting the use only to the owners 
of a particular device.

A recent study on the use of the iPhone to support museums visit (Valtys-
son, Holdgard, & Ling, 2011) has highlighted the enormous success of the 
Apple phone: at August 2010, three years after the launch, 360 iPhone apps 
for museums were available on the App store (one new app every three days), 
of which only 1 out of 7 was developed by and for public museums.

The authors, among the reasons for iPhone’s success, identify a fetishism 
tied to Apple products and brand, make evident from the race engaged by 
American and European museums to be to first to develop an iPhone app. 
The Apple phone is also often associated to the so called “creative class”, an 
interesting audience for museums and galleries, easily reachable through  the 
App store (Valtysson, Holdgard, & Ling, 2011).

If we add to these data that in the world only 1% of mobile phones is an 
iPhone, as reported by the same authors, it’s clear that mobile apps and in 
particular iPhone apps are addressed to a small percentage of the population, 
with high income and front end in technological adoption.

iPhone has become the epitome of smartphones, despite the relative low 
market penetration, but it’s only one of the several smartphones that mark a 
growing trend and cover about 30% of the American and European mobile 
market (The Nielsen Company, 2010; comScore, 2011)

2.4. Mobile Technology and Cultural heritage: front end applica-
tions and hypothesis of development. 

In 2010 museum edition of “The Horizon Report” edited by Johnson et 
al. the most promising technology for the cultural field are analyzed accord-
ing to three different temporal horizons (Johnson, Witchey, Smith, Levine, 
& Haywood, 2010). Mobile technology and social media are pointed as the 
technologies that are more likely to be widely adopted in short time (0-12 
months), while in two/three years augmented reality browsers and location 
based services should be widely employed. Semantic web and gesture based 
computing are instead foreseen to diffuse in cultural field within four or five 
years. 

All the technologies listed above are linked, more or less, to mobile tech-
nologies and the next two sub sections deal in particular with LBS, location 
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based services, and with AR, augmented reality, while some remarks about 
social media and MoSoSo, mobile social software, will be presented in chap-
ter four.

2.4.1. LBS - Location Based Services.

The acronym LBS stands for location based service, a term that indicates 
services able to dynamically update information and contents on the basis of 
the actual position of users.

These service are not exclusively linked to mobile technology, because they 
could be accessed for example from a desktop PC, but their huge success is 
certainly due to smartphones, and in particular to those able to track auto-
matically users’ current position.

Proctor in 2005 and Damala four years later propose a list of nine ways to 
locate visitors in the exhibition space (Proctor, 2005; Damala, 2009): manu-
al selection of the position, through numeric keypad or directly on the map; 
wireless network; infrared; GPS and aGPS; Bluetooth; RfID; ultrasound; 
radio frequency and image recognition.

To these methods we can add the diffused QR-Codes, Quick Reference 
Codes, and Tags, bi-dimensional codes readable through mobile cameras and 
directly linking to contents, applications or web pages.

Looking at LBS not from the point of view of technology but from their 
employment, Oomen et al, propose five clusters of location based services: 
location-aware display of contents, contributing contents by end users, QR 
codes, augmented reality applications and location based games (Oomen, 
Brinkerink, & van Toor, 2011)

Localizing the user can have positive effects not only for visitors who can 
get contextual information and direction within the exhibit space, but also 
for the staff of institutions who can  analyze the flow of visitors (Damala, 
2009). Furthermore institutions can extend their influence outside their 
borders, for example driving potential visitors towards the institution it-
self (Johnson, Witchey, Smith, Levine, & Haywood, 2010) or disseminating 
contents for promotional purposes, or proposing urban tours that link mu-
seums’ collection with the surrounding space.

2.4.2. AR - Augmented Reality.

Augmented reality means superimposing and mixing an informative lay-
er (usually multimedia) on reality, creating an hybrid space of interaction 
among reality and virtuality.

The first applications of augmented reality date back to the early 70’s but 
it’s only since 2008 that augmented reality browsers are widely diffused, 



2. mobile technology and cultural heritage24

mainly thanks to mobile devices (Johnson, Witchey, Smith, Levine, & Hay-
wood, 2010).

This software exploit smartphones’ camera, GPS, compass and web access 
to combine information with the surrounding reality, superimposing data 
to locations. Some applications do not exploit GPS  to deliver contents, but 
image recognition or dedicated marker.

The most widespread augmented reality browsers, just to name a few, are 
Layar, Junaio, Wikitude and Yelp, which deliver diverse informative layers 
both cultural and commercial.

In museum field augmented reality browsers are a further tool to deliver 
contextual information about the collection, to recreate settings and virtual 
reconstruction of objects and damaged monuments.

The iTacitus5 project, funded by European Commission, allow for example 
to layer images and historic reconstruction on buildings; the project Street 
Museum6 of the Museum of London uses augmented reality to layer historic 
photos in the right place where they was taken, organizing diffused exhibi-
tions in London downtown. 

The Powerhouse Museum7 of Sidney uses Layar to set up an exhibition 
similar to the Street Museum and the Stedelijk Museum of Amsterdam 
has experienced for years augmented reality (Schavemaker, Wils, Stork, & 
Pondaag, 2011).

5
http://itacitus.
org/

7
http://www.
powerhouse-
museum.com/
layar/

6
http://www.
museumoflon-
don.org.uk/
resources/app/
you-are-here-
app/index.html
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3. Cultural and Mobile 
Learning

The latest ICOM definition of museum explains clearly why is 
important to dedicate a chapter to the topic of learning in muse-
ums and cultural heritage organizations: education is indeed the 
first aim of a museum together with study and enjoyment. 

This chapter tries to define a comprehensive even if not fully 
exhaustive state of the art in the field of cultural heritage learning 
and mobile learning, aimed at identifying some possible contact 
points.

The first sections describe the most common theoretical ap-
proaches to cultural heritage learning, followed by a description of 
the definitions and theories related to mobile learning.

The following sections describe the most diffused learning para-
digms and their impact on cultural and mobile learning, while the 
last section elaborates the findings and draws conclusions useful for 
the development of the research project.

“A museum is a non-profit, permanent institution in the ser-
vice of society and its development, open to the public, which 
acquires, conserves, researches, communicates and exhibits the 
tangible and intangible heritage of humanity and its envi-
ronment for the purposes of education, study and enjoyment.” 
ICOM, 21st General Conference in Vienna, Austria, in 
2007
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3.1. Cultural (heritage) learning.

“Reviewing the learning theory literature was a complex task. Part of the 
difficulty was that learning theory is embedded within a number of overlap-
ping and interrelated fields, such as educational theory, psychological theory 
and educational psychology. Each of those areas have developed a whole body 
of theoretical discourse and research relevant to learning” (Kelly, 2007).

The paragraph drawn by Linda Kelly’s PhD thesis well describes the dif-
ficulties found in reviewing the museum learning literature and this section 
tries to order and synthesize the main definitions and theories developed in 
the field.

The starting point is the ICOM definition of museum in which we read 
the three main aims for these institutions: education, study and enjoyment.

If the second purpose is more related to academics, curators, and scholars 
in general, the first and the third ones are specifically addressed to the soci-
ety, to museum goers who seek a learning and enjoying experience. 

The enjoyment is intended as an integral part of learning, as the motiva-
tion that make us learn better and remember more, but is very far from the 
word edutainment, defined by Hooper-Greenhill a “clumsy word”, because, 
joining the two words education and entertainment, implicitly admits that 
the two concepts are irreconcilable (Hooper-Greenhill, 2007).

The word chosen in the definition to describe the learning experience is 
education, that, in certain areas of museum studies, is considered out of 
date: Hooper-Greenhill, for example, prefers the word learning because it 
indicates a major focus on the process and on the learner, while education 
still implies a focus on the institution and its educational delivery (Hooper-
Greenhill, 2007). Other scholars go a step further and substitute the word 
meaning-making to learning (Falk & Dierking, 2000; 2008) emphasizing 
the active role of the learner, and meaning making is the word chosen in the 
title of this dissertation.

The literature dealing with learning/meaning-making in cultural heritage 
organizations is frequently, if not exclusively, related to museums but we can 
include also other cultural heritage institutions, such as libraries, archives, 
archaeological digs and other usually addressed with the acronym GLAMs - 
Galleries, Libraries, Archives and Museums.

Cultural heritage learning is a terminological attempt to include these 
kinds of organizations in the a broader definition that Zipsane refers to four 
areas of activity: archival contexts, cultural environments, museums and gal-
leries (Zipsane, 2007). According to Zipsane, learning in archival context 
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is mostly related to the pleasure of discovery and to the potentially endless 
digging into archival material; the authenticity is the key factor for learning 
in open-air environments (archaeological digs, art cities, historic building ...) 
where learners can associate what they see with what they hear and touch; 
learning in museums is based on the collections and their interpretation and 
it’s a process aimed at helping visitors to gain insights; learning in art galler-
ies is instead based on the active interpretation of the artworks.

Despite the excessive simplification operated by the Danish author, the 
effort toward the overcoming of the term museum learning is appreciable.  

Anyway it’s undeniable that the discussion about cultural learning stems 
from museum studies and develops in that field, but it’s equally important 
to consider learning in other contexts characterized by the relation between 
the patron and the collection - whatever it is - and played in a context that is 
essentially aesthetic (Lord, 2007).

Barry Lord defines museum learning as “a transformative, affective experi-
ence in which we develop new attitudes, interests, appreciation, beliefs, or values 
in an informal, voluntary context” (Lord, 2007). Museum-based learning is 
primarily affective because it is based on our feelings about the collection 
and very distant from formal learning that stems from studying books (Lord, 
2007).

The definition proposed by Lord well suits with all kinds of cultural herit-
age organizations and the same remark is suitable for the definition advanced 
by Hooper-Greenhill, who describes museum-based learning as “physical, 
bodily engaged” whose styles are influenced by “the nature, pace and range of 
this bodily movement” (Hooper-Greenhill, 2007). Learning is strongly based 
on the physical experience, is intended as performance, “enactment, interven-
tion, participation, involvement and response”. The museum-goers “are charac-
terized as active, using their emotions and imagination to participate and engage 
with experience as they encounter them.” (Hooper-Greenhill, 2007).

Both the definitions of Lord and Hooper-Greenhill emphasize the affec-
tive and emotional nature of museum-based learning that plays an important 
role also in the interpretation of Zipsane: cultural heritage learning involves 
several senses and learners are active, both physically and mentally, and emo-
tionally affected (Zipsane, 2007).

Another aspect common to all the definitions described above is the physi-
cal nature of museum-based learning that Dexter Lord defines as a “kinaes-
thetic experience, during which our mere movement seems to change the space, 
and the place somehow change us.” (Dexter Lord, 2007).  According to Dexter 
Lord the museum is a place with assigned meaning, an interpreted space 
where visitors wander and browse, and are stimulated to see things in a new 
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way. 
What still misses is the social side of cultural learning which emerges in 

the interpretation of Leinhardt et al. that define it as a process of meaning 
construction, a socially mediated phenomenon, the consequence of a “dia-
logue among the curatorial premise, the supporting tools of signage and other 
symbol systems, and the visitors themselves …” (Leinhardt, Knutson, & Crow-
ley, 2003). 

This interpretation echoes the Conversation Theory of Pask (1976) that 
describes the learning activity as a dialogue between systems of knowledge, 
a theory that plays an important role in the field of mobile learning, as de-
scribed in the next sections.

Learning is no more focused on what has been learnt (Falk & Dierking, 
2000), is a more “haphazard and subtle affair” (Hooper-Greenhill, 2007) and 
the results of the process are not well defined and uncertain.

The five GLOs - Generic Learning Outcomes, are an attempt to provide a 
common language to speak about the results of the learning process, without 
providing external measures to be achieved (Hooper-Greenhill, 2007):

1. Knowledge and understanding
2. Skills: intellectual, practical, professional
3. Attitudes and values
4. Enjoyment, inspiration, creativity
5. Activity, behaviour, progression.
In Hooper-Greenhill’s vision these five GLOs are not “targets to be met”, 

but rather “a way of capturing and encoding ineffable qualities such as experi-
ence, pleasure and creativity”, outcomes hardly quantifiable that need qualita-
tive methods to be measured (Hooper-Greenhill, 2007).

Enjoyment and the ability to think creatively are for Rounds the final out-
comes of a curiosity-driven museum visit, aimed at satisfying curiosity rather 
than acquiring specific knowledge (Rounds, 2004). 

The author distinguish the extrinsically motivated museum visit, finalized 
at “acquiring knowledge for which we have a know use” from intrinsically mo-
tivated/curiosity-driven visits that “produce knowledge for which we have no 
known use”, being the first narrow but deep and the latter wide but shallow 
(Rounds, 2004).

Rounds’ theory of curiosity-driven visit doesn’t exclude a learning-driven 
activity in cultural institutions but emphasizes enjoyment over learning in 
the ICOM definition, and gives importance to the process of learning in 
itself. 

In his article Learning for fun: the unique contribution of educational leisure 
experiences, Packer (2006) draws very similar conclusions defining learning 
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for fun as the “phenomenon in which visitors engage in a learning experience 
because they value and enjoy the process of learning in itself, rather for any other 
instrumental reasons, such as attainment of specific learning outcomes” (Packer, 
2006, p. 329)

In his five propositions about learning for fun, Packer supports his theory 
with empirical data from which it emerges that visitors seek an experience 
that is not a combination of education and entertainment but rather an expe-
rience in which learning is enjoyment. To fulfil this condition the experience 
must convey a sense of discovery and fascination, appeal to multiple senses, 
have the appearance of effortless and give different choices (Packer, 2006).

3.2. Mobile learning.

A very general definition of mobile learning can be found in Wikipedia:

“The term covers: learning with portable technologies including but not 
limited to handheld computers, MP3 players, notebooks and mobile phones. 
M-learning focuses on the mobility of the learner, interacting with port-
able technologies, and learning that reflects a focus on how society and its 
institutions can accommodate and support an increasingly mobile popula-
tion. There is also a new direction in M-Learning that adds mobility of the 
instructor and includes creation of learning materials “on-the-spot, “in the 
field” using predominately smartphone”.1

According to this definition the key factors are the tools, that must be 
portable, and the mobility be it of the learner or of the teacher. The same 
remarks are proposed by O’Malley et al. that define m-learning as a process 
that happens when the learner is moving and taking advantages of mobile 
technologies (O’Malley, Vavoula, Glew, Taylor, Sharples, & Lefrere, 2003).

Adding to these key factors Laurillard proposes a view of mobile learning 
as a digitally-facilitated site-specific process, that is motivating because it al-
lows ownership and control (Laurillard, 2007).

More focused on conversation is the definition of Mike Sharples et al. who 
propose m-learning as “the process of coming to know through conversation 
across multiple contexts amongst people and personal interactive technologies” 
(Sharples, Taylor, & Vavoula, 2005).

Dialogue, conversation is the main process involved in mobile learning 
that allows the negotiation of meanings and the construction of a stable even 
if transient interpretation of the world. The authors make no distinctions 
between human and interactive systems involved in the conversation but 
notice that their definition lacks in recognizing the moral and social worth of 

1
http://en.wikipedia.
org/wiki/MLearning
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human beings in respect to technology (Sharples, Taylor, & Vavoula, 2005).
The continuous communication with and through technology is a key fac-

tor of mobile and context aware technology, to which Klopfer et al. add other 
four issues: portability, social interactivity, context sensitivity and individu-
ality (Klopfer, Squire, & Jenkins, 2002). 

The characteristics proposed by Klopfer are echoed by Naismith et al. in 
the five key issues to be considered in designing mobile learning technolo-
gies: context, mobility, learning over time, informality and ownership (Nai-
smith, Lonsdale, Vavoula, & Sharples, 2004). 

Mobile learning is then an informal process that happens in mobility and 
is related to the context but also happens over time, with no precise temporal 
constraints: anytime, anywhere is the slogan that best describes this approach. 

Kukulska-Hulme et al. propose a different and broader interpretation of 
mobile learning, viewing mobility as a property of the interaction between 
people and technology (Kukulska-Hulme et al., 2009). In this light mobile 
learning is the combined experience of retrieving data through different me-
dia, be them a desktop computer, a mobile phone or an interactive applica-
tion.

The extended notion of mobility proposed by the authors is developed 
through five interrelated aspects of mobility (Kukulska-Hulme et al., 2009): 
mobility in physical space that refers to people on the move; mobility of tech-
nology that means both the portability of the devices and the possibility 
to transfer attention across devices; mobility in conceptual space, that is the 
movement from a concept or a topic to another one; mobility in social space, 
that refers to the different social contexts in which the learners perform; 
learning dispersed over time, that describes learning as a combined experience 
that happens through different media and across time.

Mobile learning is then the process of acquisition of new knowledge, ex-
perience and skill, while in mobility (in the multifaceted interpretation  de-
scribed above) and augmented by personal and public technology (Kukulska-
Hulme et al., 2009).

The concept of augmentation is also echoed in Klopfer’s essay Augmented 
Learning (Klopfer, 2008) that refers to mobile technology as a tool able to 
enhance the learning experience.

All the theories cited in this section as well as in the previous one about 
cultural learning are grounded in several and different broad learning para-
digms that are briefly described and discussed in relation to their impact on 
mobile and cultural learning.
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3.3. Cultural learning, M-learning and learning paradigms.

Behaviourism, cognitivism and constructivism are the broad learning theo-
ries usually implied when discussing about learning in instructional environ-
ment (Siemens, 2004) and frequently cited by cultural learning theories. Re-
ferring in particular to museum/cultural learning theories two more theories 
- social and socio-cultural - can be added as well as the experiential learning 
theory, proposed by Kolb, and the recent theory of Connectivism, developed 
by Siemens.

The same broad learning theories are frequently employed in the field of 
mobile learning too, shaping activities, aims and models according to the 
different pedagogic paradigms.

Naismith et al. propose an interesting classification of mobile learning pro-
jects according to six theory-based categories: behaviourist, constructivist, 
situated, collaborative, informal, support of learning (Naismith, Lonsdale, 
Vavoula, & Sharples, 2004). In his critic review of mobile learning Frohberg 
(2006) argues that a theory-based clustering is not a good choice because 
pedagogy is not stable within mobile learning and because the categories are 
not well distinct and linked each other.

Despite Frohberg’s remarks, it’s useful here to present the different peda-
gogic approaches in order to understand how they are differently transposed 
within the fields of cultural learning and mobile learning and which are pos-
sible points of contact. 

In particular four main paradigms, behaviourism, constructivism, socio-
cultural theory and collaborative learning are addressed from both the points 
of view, while cognitivism, experiential learning and connectivism are dealt 
only in regard to the cultural field.

3.3.1. Behaviourism in cultural and mobile learning.

The behaviourist learning model is based on the idea that learning is the 
result of a change in the behaviour, in response to an external stimulus (Kel-
ly, 2007). The mechanic on which this model works is stimulus-response-
feedback, and aims at delivering very simple and focused knowledge.

Museums which adopt this learning model usually have a strong didac-
tic approach aimed at transmitting knowledge from the institution to visi-
tors (Hein, 1998). Following this approach collections are usually displayed 
within a didactic framework that structures concepts from the simplest to 
the most complex. 

Discovery learning, according to Kelly (2007) fits in this category but rep-
resents a shift from teaching to learning, with an increased attention on the 
needs of the learners. Discovery learning usually structures the exhibition in 
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children’s museums with hands-on activities that stimulate visitors to explore 
and ask questions.

In the behaviourist approach, visitors are seen as “empty vessels waiting to 
be filled”, in the words of Peter Samis (2008, p. 4), passive containers of 
information transmitted by the institutions (Gammon & Burch, 2008): it’s 
the one size fits all model that doesn’t take into account the visitors’ previous 
knowledge and their personal attitudes.

If we look at behaviourist paradigm from mobile learning point of view, 
we can notice that projects based upon behaviourist model are usually struc-
tured as stimulus-response-feedback, a model commonly defined “drill and 
practice” (O’Malley, Vavoula, Glew, Taylor, Sharples, & Lefrere, 2003) or 
“drill and feedback” (Naismith, Lonsdale, Vavoula, & Sharples, 2004). 

The learner is given information, is then asked to answer a question and 
finally the system provides a feedback: the transmission of information hap-
pens with the teacher-learner model, and the teacher can be a digital tool. 
The advantages of this model is essentially the possibility to tailor contents 
and to easily verify the progresses of learners (Naismith, Lonsdale, Vavoula, 
& Sharples, 2004)

3.3.2. Constructivism: how it affect cultural and mobile learning mod-
els.

The constructivist theory openly challenges the idea of learner as an “emp-
ty vessel”, suggesting that humans construct meanings on the basis of their 
prior knowledge and experiences. 

While in behaviourist and cognitivist theories knowledge is seen as some-
thing external to the learner that need to be internalized (Siemens, 2004), 
knowledge in constructivism stems from the active role of learners who inte-
grate new information in his or her cognitive schemata (Kelly, 2007).

George Hein, in his speech at the CECA conference (Jerusalem, 1991) and 
in the essay Learning in the museums (1998) discusses the meaning of con-
structivism for museums presenting the characteristics of the constructivist 
approach to cultural learning. In synthesis:

1. Learners need to be active and engaged in doing something
2. While learning, people learn about the process of learning as well as 

about the contents
3. Engaging the hands is important as well as the mind: physical involve-

ment is necessary for children and desirable for adults
4. Learning is a social activity and conversation is linked to the learning 

process
5. Exhibits must provide different entry points to help people to under-
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stand the message
6. We learn if stretched a little beyond our knowledge but within our grasp
7. Learning is contextual and we learn in relation to our prior knowledge, 

beliefs and prejudices
8. Learning happens on long periods of time and we need time to learn, to 

reflect and to revisit an idea.
Kelly observes that constructivism is widely employed as learning para-

digm in science centres and museums, where the hands-on minds-on activi-
ties proposed are encouraged, but she also notices that even if “supported by 
many museum practitioners, there are still some debates about its usefulness as 
an approach to developing museum exhibitions and public programs.” (Kelly, 
2007, p. 53).

Despite the debate mentioned by Kelly, constructivism have had a strong 
influence in the discussion on museum learning of the last ten years and the 
most recent definitions, presented in 3.1, are not exempt from its influence.

The constructivist learning paradigm claims for a direct and active involve-
ment of learner, who is no more a passive “empty vessel” but rather an active 
constructor of its own knowledge, provided that he or she is given an envi-
ronment in which to learn and the proper tools to operate. Mobile devices, 
thanks to their portability, allow users to be surrounded by real/realistic envi-
ronment and in the same time provide tools supporting the learning activity 
(Naismith, Lonsdale, Vavoula, & Sharples, 2004). 

Participatory simulations are an example of constructivist-based use of mo-
bile technologies (Colella, 2000): the learners are given a networked device 
and are involved as actors in immersive simulations of complex systems (Nai-
smith, Lonsdale, Vavoula, & Sharples, 2004). 

The advantage deriving from this model is that learners can interact di-
rectly with the environment and test the effects of their actions on the system 
in real time. 

Very often participatory simulations are structured as games or better 
as role-playing augmented reality games that will be discussed diffusely in 
chapter six. 

3.3.3. Socio-cultural theories in museums and mobile devices.

The work of the Russian psychologist Vygotsky (1978) is the background 
of the socio-cultural theory with which shares the idea that learning is a so-
cially mediated process. 

From the literature analysis conducted by Kelly it results that the socio-
cultural theory applied to museums is underpinned by four elements: indi-
vidual, culture, environment and historical development. The aspects related 
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to the individual include motivations and interests; culture refers to people’s 
behaviour; environment refers to the physical context while the historical 
developments refers to the cultural practises (Kelly, 2007).

The socio-cultural theory criticises the emphasis on individual and main-
tains that the learning process does not happen only in the mind but is rather 
a social and collaborative process (O’Malley, Vavoula, Glew, Taylor, Sharples, 
& Lefrere, 2003). 

The situated learning paradigm, mainly developed by Jean Lave and 
Etienne Wenger (1991), can be classified within this approach, claiming that 
learning is not only the personal acquisition of knowledge but a process of 
social participation (Naismith, Lonsdale, Vavoula, & Sharples, 2004) that 
requires social interaction and collaboration and that knowledge needs to 
be presented in real contexts (O’Malley, Vavoula, Glew, Taylor, Sharples, & 
Lefrere, 2003).

Learning is unintentional and we acquire knowledge by being involved in 
a “community of practice”: moving from the periphery of the community 
to its centre we become more active and engaged in the culture, till assum-
ing the role of experts - legitimate peripheral participation (Lave & Wenger, 
1991; O’Malley, Vavoula, Glew, Taylor, Sharples, & Lefrere, 2003).

Knowledge is gained if presented in authentic contexts and if learners are 
engaged in a community: mobile technology can be a powerful support to 
this approach with its portability, context-awareness and connectivity. 

The EU funded project MOBIlearn2 (2002-2005) recognized the impor-
tance of situated learning approach, exploring the concept of context-aware-
ness as a means to stimulate learning and social interaction. The tests con-
ducted in three different contexts (museum, first aid and university campus) 
demonstrate that mobile technology has great potentialities in supporting 
these activities, allowing interaction among people and providing informa-
tion and guidance (Kukulska-Hulme, Sharples, Mildrad, Arnedillo-Sànchez, 
& Vavoula, 2009). 

Related to the socio-cultural theory, even if not completely encompassed, 
is the contextual model of museum learning proposed by Falk and Dierking 
(2000; 2008) that gives emphasis on context. 

In their view the learner is involved in a continuous dialogue with his or 
her physical and socio-cultural environment (Falk & Dierking, 2008) and 
the learning process is influences by three main contexts: personal, socio-
cultural and physical.

The authors propose twelve factors that structure the three contexts (Falk 
& Dierking, 2008, p. 24):

“Personal Context 
2
http://www.mo-
bilearn.org  
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• Visit motivation and expectations 
• Prior knowledge and experience 
• Prior interests 
• Choice and control
Sociocultural Context 
• Cultural background 
• Within group social mediation 
• Mediation by others outside the immediate social group
Physical Context 
• Advance organizers 
• Orientation to physical space 
• Architecture and macroscale environmental factors 
• Design of exhibitions, programs, and technology 
• Subsequent reinforcing events and experiences outside the museum”.

3.3.4. Social theories and collaborative learning.

The behaviourist and cognitivist approaches are focused on the personal 
dimension of learning, the socio-cultural theories recognize the paramount 
role of social mediation in meaning making process but still focus on the 
individual as subject of the learning process. 

Social theories take into account how the personal knowledge is shared 
within a social group and how the process of meaning making can be en-
hanced and collectively constructed through social engagement.

Museums and cultural institutions are perfect places to study how social-
ity can affect learning and unsurprisingly several studies address this topic 
(Blud, 1990; Uzzell, 1992; 1993; Paris, 1997; Falk & Dierking, 2000).

Some theorists maintain that social engagement during museum visit can 
actually improve the learning process (Paris, 1997; Silverman, 1999), while 
others underline that a social visit provide different benefits in respect to a 
personal one (Debenedetti, 2003; Packer & Ballantyne, 2005): anyway they 
share the common idea that social engagement can modify the learning pro-
cess. These theories are particularly relevant to the aim of the research and 
are described in detail in next chapter which deals with sociality issues (4.4.).

Social engagement therefore affects meaning making and the collaborative 
learning model proposes activities that involve more than one learner who 
attempt to gain knowledge and to learn together: sharing experiences, skills 
and resources both face-to-face and through digital devices, learners engage 
in a common learning process.

CSCL - Computer supported collaborative learning is an example of use 
of digital technology to promote and enhance interaction among learners, a 
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paradigm that acquires mobility and context-awareness with the use of mo-
bile devices (MCSCL).

Mobile technology allows indeed easy communication among devices but 
also data sharing  and does not exclude face-to-face communication among 
learners (Naismith, Lonsdale, Vavoula, & Sharples, 2004).

Conversation, be it face-to-face or through blogs, communities, chat 
rooms, is necessarily the main means of the learning process in this approach. 
Gordon Pask with the conversation theory (Pask, 1976) describes the learn-
ing process as a conversation between different systems of knowledge, and 
these systems can be people or computers (O’Malley, Vavoula, Glew, Taylor, 
Sharples, & Lefrere, 2003; Naismith, Lonsdale, Vavoula, & Sharples, 2004). 

Learning happens when the systems (learner/computer) share their de-
scriptions of the world and through conversation they come to a shared 
understanding of the world (O’Malley, Vavoula, Glew, Taylor, Sharples, & 
Lefrere, 2003). 

3.3.5. Cognitivism. Learning from stories.

The cognitivist theory heavily relies upon Piaget’s stage of development, 
and views learning as something that happens in the head through continu-
ous development. 

The four stages of human development proposed by Piaget - sensorimo-
tor, preoperational, concrete operational, formal operational - are frequently 
used as guidelines to structure didactic activities (Kelly, 2007). Together with 
Piaget, also Bruner’s theory on narrative (Bruner, 1986) is frequently in-
cluded within this approach, informing models of cultural learning based 
upon storytelling.  

According to Bruner, humans are natural storytellers and the stories are 
powerful tools to teach and learn: museums and cultural heritage organiza-
tions are perfect place to tell stories and the narrative approach to learning is 
diffusing among these institutions (Kelly, 2007).

Also Gardner’s multiple intelligences theory is at the basis of this approach, 
exploding the “one size fits all” model of learning (Samis, 2008) typical of 
the early museums didactic activities.

3.3.6. Experiential learning. Learning by doing.

David Kolb proposes a cyclical model of learning that have been employed 
by several museum practitioners in implementing exhibits. The learning pro-
cess is structured through four steps: concrete experience, reflective observa-
tion, abstract conceptualization and active experimentation, that said in an-
other way could be do, observe, think and plan (Kolb, 1984). In the process 



39PART I

it’s not important from which stage one begins but it is mandatory to close 
the cycle in the proposed order.

To the four steps, Kolbs associates also four different learning styles: assim-
ilator, that learns through logical arguments; converger, who needs a practi-
cal application of theories; accommodator, who needs an hands-on activ-
ity and diverger who learns observing and collecting information (Learning 
Theories).

Kolb’s theory is not specifically addressed to museums and cultural institu-
tions but his work is the basis for the theories of Serrell (1996) and Dunmore 
(2006) who revise his learning styles and adapt them to the museum field. 

Ron Wakkary et al. report the four different learning styles proposed by 
the authors (Wakkary, Hatala, Muise, Tanenbaum, & Corness, 2007, p. 8):

“Dunmore’s model (2006)
• Browsers – wander randomly until an object grabs their attention, then re-

quire an explanation (about 50% of visitors)
• Followers – want the museum to select objects, and require narrative expla-

nations of themes (about 40% of visitors)
• Searchers – visit the museum to learn about particular objects (about 9% of 

visitors)
• Researchers – have expert knowledge and expect specialist access (about 1% 

of visitors)
Serrell’s model (1996):
• Analytical learners – learn by thinking and watching, prefer interpretation 

that provide facts and sequential ideas
• Imaginative learners – learn by feeling and watching and by listening and 

sharing ideas. Enjoy social interaction, like to be given opportunities to observe 
and to gather a wide range of information

• Common-sense learners – learn by thinking and doing, prefer to try out theo-
ries and test them on themselves, and look for solutions to problems

• Experiential learners – learn by feeling and doing, enjoy imaginative trial 
and error, prefer hands –on experiences, and they look for hidden meaning.”.

3.3.7. Connectivism. How technology is modifying our way to learn.

“Over the last twenty years, technology has reorganized how we live, how 
we communicate, and how we learn. Learning needs and theories that de-
scribe learning principles and processes, should be reflective of underlying 
social environments. […] Learners as little as forty years ago would complete 
the required schooling and enter a career that would often last a lifetime. 
Information development was slow. The life of knowledge was measured in 
decades. Today, these foundational principles have been altered. Knowledge 
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is growing exponentially. In many fields the life of knowledge is now meas-
ured in months and years.” (Siemens, 2004)

These considerations are the starting point of the theory proposed by 
George Siemens (2004; 2006), the Connectivism, that elaborates a new the-
ory of learning based on the transformations introduced by digital technolo-
gies and the web.

The main statement of the theory is that we can no longer acquire per-
sonally all the knowledge we need and that we derive our competence from 
forming connections. Weak ties assume an important role in allowing short 
connections between information: innovation, as well as serendipity and cre-
ativity can stem from connections between diverse ideas and fields (Siemens, 
2004).

In Siemens’s definition the know-how and know-what is enhanced by 
know-where: it’s important to know where to find quickly information an 
rapidly divide what is important from what is not.

The ability to acquire new knowledge is related to the ability to form a 
personal network that feeds into organizations and institutions, which feed 
back to the network and to the individual (Siemens, 2004).

The principles of Connectivism as enounced by the author are (Siemens, 
2004):

• “Learning and knowledge rests in diversity of opinions.
• Learning is a process of connecting specialized nodes or information 

sources.
• Learning may reside in non-human appliances.
• Capacity to know more is more critical than what is currently known.
• Nurturing and maintaining connections is needed to facilitate continual 

learning.
• Ability to see connections between fields, ideas, and concepts is a core 

skill.
• Currency (accurate, up-to-date knowledge) is the intent of all connectiv-

ist learning activities.
• Decision-making is itself a learning process. Choosing what to learn and 

the meaning of incoming information is seen through the lens of a shifting 
reality. While there is a right answer now, it may be wrong tomorrow due to 
alterations in the information climate affecting the decision”,
A following elaboration of the theory results in the Connectivism tax-

onomy (Siemens, 2006), staged in six points. Awareness and receptivity, 
connection-forming, contribution and involvement are the first three steps 
that bring learners from acquiring basic skills to the active contribution in 
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his own network/ecology. Pattern recognition, meaning-making, praxis are 
the last three steps that allow learners to recognize what is happening, under-
stand what it means and think about thinking (metacognition).

Peter Samis (2008) notes that the first three steps of connectivism tax-
onomy fit well with the three categories of visitor participation proposed by 
Bonnie Pitman at the 2007 Annual Meeting of the American Association of 
Museums: aware, curious and committed.

Connectivism provides some interesting cues for cultural learning and in-
troduces technology in the learning process not only as a supporting tool but 
rather as something able to alter or rewire our brain and to define and shape 
our thinking (Siemens, 2004).

3.4. Cultural and mobile learning: towards an integration. 

This section tries to match the previously discussed theories of cultural 
learning with those supporting mobile learning projects, finding out points 
of contacts and common approaches.

The scope is not to define integrated paradigms or models able to fit with 
cultural and mobile learning, because it’s out of the aim of this thesis, but 
rather is to identify main common approaches useful for the development of 
the research and the case studies’ analysis. 

A possible way of comparing and matching the different paradigms is 
to follow the subdivision proposed in this chapter and based on the broad 
learning theories they refer to (behaviourist, constructivist …). 

This subdivision has been adopted in the previous sections because it’s 
clear and comprehensible for the description of the paradigms but it shows 
some weakness if used to cluster existing mobile cultural learning projects or 
to support the development of new ones.

The main weakness is that a classification based upon the pedagogic para-
digms doesn’t allow a clear placement of the projects because the categories 
are not well distinct (Frohberg, 2006). A participatory simulation (construc-
tivism) can for example be situated (and so fitting into the socio-cultural 
paradigm) and ask users to answer specific questions (behaviourist).

Another issue risen by Frohberg is that pedagogy in mobile learning pro-
jects is not stable and little design changes can shift the project from a para-
digm to another (Frohberg, 2006).

To overcome these limitations there’s a need of broader and more flexible 
categories, able to encompass different learning paradigms and describe an 
attitude more than specific behaviours.

The proposal here advanced is to use three main categories based on three 
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possible major aims of the projects: learning, be engaged and socialize. 
I call the three categories respectively focused, immersive and collaborative 

(fig. 3.1). These approaches will be employed in categorizing the projects 
examined within the case studies’ analysis (chapter seven) and in the general 
framework proposed in chapter nine.

3.4.1. Focused approach. Clear information and quantifiable outcomes

The focused approach encompasses all the projects mainly aimed at pro-
viding visitors with a learning experience with quantifiable outcomes. 

The projects that fit in this category are usually based on a teacher-learner 
model, in which the institution gives visitors focused and precise informa-
tion.

The behaviourist learning paradigm is here highly influential and discov-
ery learning is very often translated into mobile supported treasure hunts 
and quizzes with a clear sequence of steps and objectives that learners have 
to meet.

Drill and feedback activities are commonly employed to deliver informa-
tion, test the results of the learning process and give feedback, but the com-
mon mobile multimedia tours can easily fit in this class as well.

The list describes the main characteristics of the focused approach:
- learning is the main aim
- the approach is teacher-centred 
- mobile devices are typically the teachers
- information are usually highly personalised 
- information are delivered as separated and not coordinated bites
- the collection is more important than the context
- contents are edited by experts and curators. 

3.4.2. Immersive approach. Learning by acting.

The projects fitting in the immersive approach are mainly focused in pro-
viding visitors/learners an engaging and totalising experiences, in which they 
play an active role.

Compared to the focused approach there’s a shift from a teacher-centred to 
a learner-centred model: the institution does not give visitors ready informa-
tion but rather a set of tools to construct a personal meaning.

The strong influence of constructivism is clear in its focus on physical and 
mental engagement but also the cognitivism and Bruner’s theory on story-
telling are echoed. 

Participatory simulations are a typical example of immersive approach but 
also augmented reality games, role-playing experiences and other projects 
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heavily based on a narrative background can be encompassed in this ap-
proach.

The main characteristics of the immersive approach are: 
- enjoyment and visitors active engagement are the main aims
- the approach is learner-centred 
- mobile devices are tools to build knowledge and coordinate the actions 
- very often is a role based experience and information are tailored on the 

role
- the contents are usually encompassed within a broader story
- the collection is as important as the context
- contents are edited by experts and curators but also by writers.

Fig. 3.1
Mobile-Cultural 

learning approaches. 
Synthetic schema.
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3.4.3. Collaborative approach. Building knowledge together.

The last category encompasses projects that attach importance to socializa-
tion among visitors, providing them with experiences, tools and conditions 
to foster dialogue and collaboration.

The learning process is a social activity in which every participant share 
his or her knowledge or skills toward a common goal, as suggested by the 
collaborative learning theory.

The context, in Falk and Dierking’s  meaning (2000) - personal, socio-cul-
tural, physical - assumes an important role and mobile devices help visitors/
learners to gain information from the environment and from other visitors 
and to communicate both face-to-face and through the devices.

The collaborative approach does not refer to a specific learning paradigms 
but has strong influences from the socio-cultural theory, the conversation 
theory and the collaborative learning models.

Examples of collaborative approach are group mobile games or multimedia 
tours specifically addressed to families.

The main characteristics of the collaborative approach are: 
- socialization is the main aim
- the approach is learner-centred but with emphasis on the group of learn-

ers 
- mobile devices are tools to stimulate social engagement and to allow com-

munication and contents sharing
- information are very basic but enriched with the effort of every learner
- socialization usually happens around contents
- the collection is as important as the context
- contents are edited by visitors as well as by experts.
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4. Participatory cultural 
institutions and social 
engagement 

Chapter four addresses the topic of sociality within museums and 
cultural institutions at large, dealing with the diverse possible so-
cial configurations and the different levels of social engagement 
that can be pursued. 

The second part of the chapter briefly deals with issues related 
to visitors’ participation and User-Generated Contents and tries 
to understand if there are and what could be the benefits of social 
engagement in terms of learning.

The last part of the chapter deals with the tricky and unsolved 
question of mobile technology as personal and/or social tool.

“People go to museums in groups: couples, families, classes, 
friends, dates. Museum spaces, while seemingly imposing and 
alienating, have been appropriated by visitors as large public 
spaces in which to engage in social activities. The visit-ritual 
element here is about socializing with other museum visitors.” 
(Bell, 2002, p. 6)
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The need of social engagement, aroused by social networks and web 2.0, 
is increasingly affecting museums and cultural institutions that are today 
facing with new requirements from visitors that desire to “create, share and 
connect with each other around contents” (Simon, 2010, p. ii). 

Nina Simon describes the participatory museum as its obvious evolution 
in the social web era,  an institution open to the change that needs to coordi-
nate the actions of the individuals towards a collective useful result (Simon, 
2010).

The me-to-we process described by the American museum practitioner is 
another step towards the idea of museums and cultural institutions as social 
places where people can engage in direct or indirect social experiences. More 
and more frequently social interaction is being pointed out as a crucial fea-
ture for cultural institutions, challenging the idea of museum as a silent and 
sacred space. 

The essential museum proposed by Heumann-Gurian, for example, should 
provide visitors with a satisfactory experience through aesthetic pleasure, so-
cial interaction and personal validation (Heumann-Gurian, 2007).

Liminality, sociality and engagement are the three main components of 
museum ecology, according to Genevieve Bell: people go to museums in 
group and the visit-ritual is about socializing with other museum visitors 
(Bell, 2002). 

The word ecology, used by Bell out the biological field to describe the 
whole museum experience, is echoed by Salgado with her definition of ecolo-
gy of participation in museums as a conceptual tool and activity that involves 
the community, the interactive piece, the places and the practices (Salgado, 
2009).

When discussing about the social side of museum visit we can find differ-
ent terms (sociality, sociability, participation, social engagement ...) that all 
share a common feature, an action between more than one visitor, but with 
different nuances. It’s useful here to define briefly how these terms are used 
in the document.

Social engagement is intended as the more general term that describes the 
visitor’s personal involvement in a social activity; in this understanding social 
engagement encompasses both sociality and participation. 

Sociality is the willingness and an activity which starts a social contact with 
at least another persons, be he/she a friend or a stranger; sociality is here 
preferred to sociability that describes a more general and personal attitude to 
establish social contacts.

Participation defines instead the active visitor’s involvement in creating 
and sharing contents, in taking parts to activities and eventually collaborate 
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with others towards a common goal. 
This chapter discusses the issue of social engagement during cultural expe-

riences, summarizes some points about participation and describes different 
models of sociality. The last part deals with the learning implications of soci-
ality (and the social implication of learning) and proposes a discussion about 
the social side of mobile technology. 

4.1. With whom? Cultural visit and sociality.

According to Paulette McManus, the social aspect of a cultural experience 
is not simply an adding pleasure but it’s a source of satisfaction at the very 
heart of the experience (McManus, Le contexte social: un des déterminants 
du comportement d’apprentissage dans les musées, 1994) and people’s be-
haviour in museums is dependent on the social context of the visit and on 
the nature of the group (McManus, 1987; 1996).

Very often the idea of spending few hours with a good company is a key 
motivation for the visit in itself (Debenedetti, 2003; Packer & Ballantyne, 
2005), but what are the models of social appropriation of the exhibit space?

Debenedetti addresses this issue proposing a dynamic between two polari-
ties - affiliation and anonymity - creating four different modes of social ap-
propriation of museum space (Debenedetti, 2003).

The “together-alone” or “accompanied-anonymous” framework is described 
by the author through a semiotic square (fig. 4.1) structured in: fusion visit, 
private experience, separated experience and pursuit of social contact.

The fusion visit stems from a complete sharing of the experience, with 
companions that follow the same path and share every choice, an experience 

Fig. 4.1
Modes of social 

appropriation of 
museum space.

Semiotic square. 
(adapted from 

Debenedetti, 2003).
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well exemplified by a family visit. On the contrary the private experience is 
characterized by the total absence of social interaction, it is a solitary visit 
by choice.

In the schema, the two squares are placed in a position of relative contra-
diction, being the first on the side of public visit and the latter on the side 
of private visit.

The other two stages are less static and presuppose an action, a movement 
from one condition to another: in the separated visit, indeed, accompanied 
visitors decide to freely move from a social to a personal experience and vice-
versa, using verbal or physical barriers to social interaction when needed; 
on the contrary the “not alone” square is animated by the pursuit of social 
interaction by a singleton who seeks to overcome his or her anonymity (De-
benedetti, 2003). 

These two squares are set in a position of relative contradiction as well, 
but they are complementary respectively to the squares “together” and “not 
together”, highlighting an action that shift from one position (affiliation/
anonymity) to its opposite.

Translating this theoretical framework into the realm of museum visit and 
mobile interpretation we can easily recognize very common behaviours.

The “not together-apart” model describes for example the behaviour in-
duced by personal audio guides that transform a social experience into a 
private visit: accompanied visitors move together through the exhibits but 
usually listen to different audio descriptions and look at different exhibits.

The private experience is supported by audio guides as well, while the to-
gether experience presents some difficulties in terms of mobile interpretation 
that will be better addressed in the last section of this chapter. 

The social interaction pursued by singletons in the “not alone” model is 
both face-to-face and through indirect communications and the activities 
proposed by Debenedetti to support this model range from guided tours and 
social events to multimedia installations and discussion forums on the web 
(Debenedetti, 2003). 

The behaviour based on the pursuit of social relations opens new opportu-
nities for mobile interpretation but also some issues to be addressed such as 
the relation with strangers.

4.1.1. The stranger and the pursuit of social relation.

George Simmel in his short essay “The Stranger” (Simmel, 1950) describes 
this social figure as a unity of nearness and remoteness:

“The stranger is close to us, insofar as we feel between him and us common 



53PART I

features of a national, social, occupational, or generally human, nature. He 
is far from us, insofar as these common features extend beyond him or us, 
and connect us only because they connect a great many people.” (Simmel, 
1950, p. 2)

To be a stranger, in the interpretation of the German sociologist, is a posi-
tive relation and a specific form of interaction: the stranger is part of the 
group but, at the same time, he’s outside and a means of confrontation.

The stranger is an outsider, a newcomer and is not a friend nor an ac-
quaintance, a person with whom we haven’t any ties but we can easily change 
our status if we break the anonymity with a conversation.

Dialogue is the discriminant between anonymity and acquaintance, and 
conversation is what lacks also in the definition of familiar stranger proposed 
by Stanley Milgram (1972): the familiar stranger is someone we meet every 
morning at the bus stop but we have never talked with; we don’t know him 
or her but we notice if he or she is not there.

The pursuit of social relation during museum visit proposed by Debene-
detti is exactly the breaking of anonymity, the direct or indirect connection 
among persons who don’t know each other.

But how to connect people and on what basis?
Klijnen et al. suggest that similarity or homophily, in the definition of 

Lazarsfeld and Merton (1954) is an important antecedent of relational ties, 
because people prefer to interact with similar people and homophily eases 
communication (Kleijnen, Lievens, de Ruyter, & Wetzsel, 2009). 

On the contrary it’s also possible to connect people on the basis of het-
erophily as proposed by Everett Rogers in his book Diffusion of innovation 
(Roger, 1962) in which he maintains that heterophilious networks are better 
in spreading innovation.

Following this duality, homophily is more likely to foster strong ties among 
people while heterophily is more related to weak ties and to the image of 
stranger proposed by Simmel.

Granovetter describes the strength of a tie as “a (probably linear) combi-
nation  of the amount of time, the emotional intensity, the intimacy (mutual 
confiding), and the reciprocal services which characterize the tie. Each of these is 
somewhat independent of the other, though the set is obviously highly intracor-
related.” (Granovetter, 1973, p. 1361).

Relaying on Granovetter’s theory of the strength of weak ties and Rogers’s 
work on the diffusion of innovations, Kleijnen et al. argue that people with 
only strong ties can access information merely from a small group, lacking 
those form distant parts, while on the contrary people with weak ties enjoy 
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more contacts and are more likely to obtain diverse information (Kleijnen, 
Lievens, de Ruyter, & Wetzsel, 2009).

These assumptions are also the echoed in Siemens’ Connectivism (Sie-
mens, 2004) which links a successful learning with the ability to build a wide 
personal network.

We can connect people on the basis of homophily, fostering possible strong 
ties but little spreading of information, or on the contrary we can facilitate 
heterophilious networks characterized by weak ties and diverse information, 
but we have still to define what are the attributes to be considered homoge-
neous or heterogeneous. 

Lugano and Kleijnen et al. refer that the first works about network stud-
ies explored homophily by demographic characteristics such as gender, age, 
ethnicity, education, and by socioeconomic status (Lugano, 2008; Kleijnen, 
Lievens, de Ruyter, & Wetzsel, 2009). Later on, psychological attributes such 
as aspirations and interests were taken into account, introducing a categori-
zation more based upon the individual and his or her attitudes.

Following this approach, Simon suggests that people need personal and 
not social entry points to engage confidently with strangers in a museum, 
and that personal entry points are useful to scaffold social experiences (Si-
mon, 2010).

Introducing the concepts of homophily and heterophily in the field of mo-
bile technology and mobile social networks, Lugano notices that also mobile 
usage patterns can be easily used as an attribute, and homogeneous patterns 
can model interactions among strangers (Lugano, 2008).

The “not alone” model discussed by Debenedetti and the discussion here 
presented about its implication, entails an high level of social engagement 
(the direct or indirect relation with unknown persons) and we can assume 
that this model is only the end point of a process that starts with no social 
relation and pass through different levels of social engagement. The next 
section addresses this issue following the interpretation proposed by Nina 
Simon.

4.2. Levels of social engagement.

Nina Simon uses a powerful example: the museum’s curator or the designer 
can be seen as a cocktail party host who warmly welcomes each individual 
and tries to connect him with others he might like (Simon, 2010). 

She calls this process “me-to-we” design, emphasizing a bottom-up ap-
proach that relies on the role of the individuals in supporting a collective 
engagement.
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The process she proposes is structured in five steps that describe five dif-
ferent relations between visitor and institution and based upon the contests 
(fig. 4.2).

“Each stage has something special to offer visitors. Stage one provides visi-
tors with access to the content that they seek. Stage two provides an opportu-
nity for inquiry and for visitors to take action and ask questions.

Stage three lets visitors see where their interests and actions fit in the wider 
community of visitors to the institution. Stage four helps visitors connect 
with particular people—staff members and other visitors—who share their 
content and activity interests. Stage five makes the entire institution feel like 
a social place, full of potentially interesting, challenging, enriching encoun-
ters with other people.” (Simon, 2010, p. 26-27)

The long quotation well describes the process that starts from a total ab-
sence of sociality and arrives to the direct social engagement, going through 
more nuanced steps of indirect social relationhips. 

The first two steps indeed are focused on the individual who does not in-
teract with other visitors but rather with the collection/contents in the form 
of a passive content consumption or as an active interaction and manipula-
tion. 

The stage three slowly introduces social interaction as a form of indirect 
relation among visitors, a feeling of the social presence of the others that 
becomes a real connection in the following steps.

The five steps proposed by Simon interestingly structure the process as a 
continuum in which every steps needs the previous one but is not manda-
tory to reach every time the last step, which transforms the institution into a 

Fig. 4.2
Five stage of social 

engagement.
(adapted from 
Simon, 2010).
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social hub (Simon, 2010): not every visitor is indeed interested in socializing 
directly and not every institution aims at being a space for social aggregation. 

Interestingly the results of Debenedetti’s interviews about the social di-
mension of visit (Debenedetti, 2003), suggest that people highly evaluate 
anonymity and that social engagement is not always pursued even if solitary 
visits are not so common.

It is therefore worth to briefly address the issue of indirect sociality as an 
activity that sours anonymity but does not involve face-to-face relations. 

4.2.1. Indirect sociality and the sense of social presence.

The third and fourth stages of Simon’s process introduce the concept of in-
direct social relation, a model widely employed in the collaborative web, that 
uses blogs and forums as well as social software as a means of conversation. 

Writing comments, voting for, sharing contents, tagging are typical activi-
ties that fit in the definition of indirect social relation, because they are actu-
ally a dialogue, a conversation but not face-to-face and often asynchronous. 

A peculiar feature of these applications is that they can make people feel a 
sense of social presence, of being surrounded by others: while experiencing 
a museum or visiting a city alone, the visitor can feel himself surrounded by 
others.

“Alone together” is how Ducheneaut et al. summarize this particular sit-
uation speaking of massively multiplayer online games (Ducheneaut, Yee, 
Nickell, & Moore, 2006): it’s like reading a book in a crowded café, or play-
ing a MMOG1 surrounded by background chatter; you are alone but you can 
jump very quickly in a conversation.

Going a step further, the authors describe the “alone together” state as 
characterized also by an audience and by spectacle: every public comment/
activity a player/visitor makes is in front of an audience and can contribute 
to the construction of a personal identity and reputation and the comments 
and activities of the others are a spectacle for the player/visitor.

MMOG are a very peculiar and liminal reality but the three features high-
lighted by Ducheneaut et al. can easily fit for a cultural institution too: 
reading other visitors’ comments related to an exhibit make us feel their pres-
ence and can entertain us and writing our personal comments say something 
about ourselves to the following visitors.

It’s a form of indirect communication well known also in the field of mo-
bile social networking or micro blogging, where a post or a check-in can 
stimulate social molecularization (Humphreys, 2008) and knowledge about 
different topics.

Digital technology is certainly a powerful tool to involve visitors at this 
1
Massively Multiplay-
er Online Game.
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level of social engagement but its use is not mandatory: the conventional 
guest book is a simple example of stage three that does not make use of digi-
tal technology. 

4.3. Participation and visitors’ voice.

The mention to social networking and web 2.0 introduces the second main 
issue of the chapter that is visitors’ participation, the active involvement in 
exploring, creating and sharing contents.

According to Dalsgaard et al., there are three models or levels of visitors’ 
participation within a cultural institution: (co-)exploring, (co-)constructing 
and (co-)contributing (Dalsgaard, Dindler, & Eriksson, 2008). Co-exploring 
is a process of active involvement with the subject, co-constructing is a pro-
cess of social construction of something new while co-contributing is related 
to comments and annotations: the levels of participation are therefore de-
fined on the basis of the activities that visitors perform while visiting.

Another categorization, proposed by Simon, is instead based upon visitors’ 
involvement in the design process (Simon, 2010): contributory projects, col-
laborative projects, co-creative projects plus hosted projects.

Contributory projects encompass all the categories proposed by Dalsgaard 
et al. because they refer to experiences that ask visitors for limited actions  in 
an institutionally controlled process. 

Visitors are instead active partners in the design process in collaborative 
projects, in which the institution still conserves the control of the project. 
In co-creative projects visitors are involved with the institution’s staff in the 
entire design process, and keep control over the project development. 

The last category added by Simon are the hosted projects, in which the 
institution offers some of its spaces to present programs and exhibits entirely 
realized by the public.

To the models of participation Simon adds also three different approaches 
that institutions can adopt for contributory projects: necessary contribution, 
supplemental contribution and educational contribution. 

The first approach heavily relies on visitors’ participation and the project 
fails if people do not get involved; in supplemental contribution visitors’ 
participation enhances institutional projects while in educational contribu-
tion the act of participating is aimed at providing visitors with skills (Simon, 
2010).

Kelly and Russo propose a classification of visitors in four categories: spec-
tators, joiners, commentators and creators, being the first the less involved 
and the last the most involved (Kelly & Russo, 2008).
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These categories are a subset of Forrester’s social technographics2 cited by 
Simon (2010): creators, critics, collectors, joiners, spectators, inactives.

An important remark is that every category is not exclusive of the others 
and that a user can be a creator in a condition and spectator in another, 
moving in and out of categories, according to age and personal/social cir-
cumstances (Kelly & Russo, 2008).

Visitors can therefore be involved at different levels of engagement, with 
different approaches and at different steps of the design process, but how 
visitors’ voice can be managed within cultural institution?

The issue of UGC - user generated contents - within museums and cultural 
institutions is not a new one: Tallon traces the first example of UGC back 
to 1985 with the audio tour Masterpieces without the director of the Metro-
politan Museum of New York (Tallon, 2008) which allowed visitors to hear 
through their personal cassette players comments by other Met’s visitors, 
arranged by a theatre group.

The project challenged museum’s authority and for the first time promoted 
visitors’ voice: 15 years later the shift in digital media, induced by web 2.0, 
from a centralized control to user-generated contents is transforming mu-
seums and cultural institutions and the social dimension is becoming para-
mount (Walker, 2008).

Digital technology allows cultural organizations to disseminate contents 
but also to open a new channel of communication with visitors that can now 
send contents back to the institutions: the question is now for institutions 
why and how to encourage user generated contents (Parry, 2008). 

In Heumann Gurian vision of essential museum, the curator’s voice would 
be just one of the reliable voices available to visitors (Heumann Gurian, 
2007) that can give feedback, write comments and produce contents before, 
during and after the visit (Parry, 2008).

Silverman has a different opinion and maintains that curators’ voice must 
provide an excellent and well-researched interpretation and that visitors’ 
voice is in addition to and not instead of the main exhibit message (Silver-
man, 1999).

Gammon and Burch shift the focus on users’ benefits of participation and 
list three categories: the benefit is delayed (through bookmarking and post 
visit deepening of information); the benefit is abstract (visitor can tag exhib-
its and add comments); the  benefit is nonexistent (visitor enter feedback in 
guestbook-style) (Gammon & Burch, 2008).

This view highlights that user generated contents are likely to benefit the 
institution more than visitors, while the premises for users’ involvement are 
to create a more social experience (Smith, 2009) and to help visitors develop 

2
http://www.forrester.
com/empowered/
tool_consumer.html
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new skills related to creativity and innovation (Simon, 2010).
Simon shifts on the institution the duty of coordination of the individuals’ 

actions towards a useful collective result and of making people feel that their 
contribution is really helpful and meaningful (Simon, 2010).

4.4. Social engagement and meaning making.

Simon suggests that participatory techniques in cultural organizations can 
enhance the so called “21st century skills”, that is skills related to creativ-
ity, collaboration and innovation (Simon, 2010) and this idea is shared by 
Smith, claiming that the main result of participatory actions is a more social 
experience (Smith, 2009).

Other scholars are more focused on the role of sociality in the learning 
process and is now commonly documented that social interaction is crucial 
in the process of learning (Falk & Dierking, 2000). 

This assumption does not mean that social experiences are better in foster-
ing learning but that sociality plays an important role in the learning process. 

Several authors involved in the theoretical discussion about sociality and 
learning claim that social interaction in museums and cultural institutions 
enhances learning.

Paris, for example, lists five benefits: people stimulate each other’s imagi-
nation and negotiate meaning; the shared goal enhances motivation; there 
are social supports for learning; people learn through observation and the 
companions provide a means of confrontation (Paris, 1997).

According to Silverman these benefits are obtained through conversation 
among companions, that are usually structured in five frames: determining 
what something is; expressing opinions; describing what is observed; relating 
special knowledge about what is observed and at last relating personal experi-
ence to what is being observed (Silverman, 1999).

Packer and Ballantyne report that Uzzell (1992; 1993) and Blud’s (1990) 
interpretation of learning as resolution of cognitive conflicts between people 
supports the idea that social interaction can better foster learning (Packer & 
Ballantyne, 2005).

Theorists, therefore, widely agree that sociality has the ability to enhance 
learning but some results of field researches conducted in museums are not 
so sharp in the conclusions.

Packer and Ballantyne, for example, claim that solitary and shared expe-
riences are equally beneficial, but in different ways (Packer & Ballantyne, 
2005). The benefits of a solitary experience, according to the authors, are 
mostly related to a greater control and choice, that is autonomy, to the abil-
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ity to choose a personal pace and engage with information and exhibits at a 
deeper cognitive level (Packer & Ballantyne, 2005).

The advantages of a shared visit are consistent with Paris’ five benefits 
(Paris, 1997), namely enhanced motivation, stimulation of imagination and 
negotiation of meaning together with a more enjoyable experience (Packer 
& Ballantyne, 2005).

Several interviews conducted by Debenedetti (2003) to art museums’ visi-
tors led the author to very similar conclusions: affiliation is the most com-
mon accompaniment status but solitary visitors attach a very positive value 
to their status.

In detail he lists the benefits of a social experience as mutual enrichment, 
recreation, reassurance, prestige and knowledge transmission, while the ad-
vantages of a solitary visit are an higher cognitive and emotional involve-
ment, a sense of ease, autonomy and more profound relationship with the 
artworks (Debenedetti, 2003).

4.5. Is mobile personal or social?

The discussion about social engagement in cultural heritage organization 
needs to be widened to include a short reflection about mobile technology 
and its possible use as a means to enhance sociality.

In chapter two indeed, mobile devices are described as highly personal and 
the question whether they work toward or against social experiences remains 
open (Parry, 2008).

Mobile devices are heavily employed in cultural institutions to foster high-
ly personalized experiences but at the same time they can engage visitors 
socially, allowing direct and indirect communication.

The use of handhelds to enhance customization fits into a tradition of 
private reflection and self direction (Parry, 2008) but at the same time, by 
doing it, they can disrupt the social experience and force visitors towards 
not natural behaviours (Simon, 2010). Ross Parry argues that there is maybe 
something intrinsic in digital media that privileges an individual use, as for 
example the “selfish” single monitor (Parry, 2008). 

At the same time mobile devices give access to the web that is populated 
by collaboration, sharing, and community building experiences, supporting 
in this way high levels of collaboration and social engagement (Parry, 2008).

Visitors can indeed share easily pictures, comments, and communicate 
through their personal devices but, as argued by Walker, “co-located learners 
often prefer to gather around a shared screen than to collaborate using individual 
screens.” (Walker, 2008, p. 117).
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The role of mobile devices in cultural interpretation is therefore tricky and 
characterized by a strong duality: on one side personal devices for highly cus-
tomized experiences and, on the other, the same devices to create something 
collective and public, a divergence that is likely to continue in the future 
(Parry, 2008) and that must be taken into account while designing a mobile 
experience.
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5. Mobile experiences 
in cultural institutions

Chapter five starts the second part of the thesis which illustrates 
the collection and the analysis of data through case studies and desk 
research. 

In particular this chapter describes a first selection of interest-
ing cases of employment of mobile technology within cultural field 
aimed at portraying the world of mobile interpretation in cultural 
heritage field.

The collection as well as the analysis is made with the goal of 
identifying the current trends and isolating the most meaningful 
cases to be analysed in depth.

This brief chapter illustrates how mobile gaming has been iden-
tified as a meaningful field to be investigated and introduces the 
chapter six that deals with the game domain.

“In the black and white film, a crowd of well-dressed Europeans 
moves as one through Amsterdam’s State Museum. The voice-over 
explains, “By use of a ‘hearing aid’ the visitors get information and 
are being guided to the different artworks in the exhibition. The 
spoken words are recorded in several languages on a so-called tape 
recorder.” As the “invisible guide” instructs, heads lean in to exam-
ine a detail in a painting, and then just as suddenly, move away to 
the right to follow the tour into the next gallery.” (Proctor, 2010)
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Fig. 5.1
Cartesian chart used 
to map the surveyed 
projects.

5.1. Point of view: sociality and engagement.

In order to describe how mobile technology is employed in museums and 
cultural organizations a Cartesian system with the x-axis played between a 
personal and a social experience and the y-axis characterized by the polarities 
reflective and active have been employed (fig. 5.1).

The polarities characterizing the x-axis stem from the duality of mobile de-
vices’ usage described in the previous chapter: on one side personal, the indi-
vidual use of a personal device aimed at the customization of the experience 
and, on the other side, social, a social use of a personal device (Parry, 2008). 

Simon’s steps of social engagement (Simon, 2010) can be useful to inspire a 
more detailed and discrete categories in the continuum between the two po-
larities. The four categories chosen are: personal experience, personal interest 
in a wider context, indirect social engagement and direct social engagement.

The y-axis describes the visitors approach in terms of personal engage-
ment, from a passive contents’ consumption, reflective, in which observa-
tion, reading and reflection are paramount to an active role, active, that 
portrays a mentally and bodily engaged visitor. 
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The latest theories of cultural learning, discussed in chapter three, as well 
as the levels of participation discussed in the previous chapter, are highly 
influential in the definition of these two polarities. The five subcategories 
chosen are: guided experience, pull-contents model, interaction with con-
tents/exhibits, contents’ creation.

The chart is useful to map several projects that involve the use of mobile 
interpretation for museums, art cities and cultural organization and to find 
out different models and approaches: the mapping is not properly intended 
as a research tool but it’s aimed at identifying different areas of density and 
describing mobile usage in cultural institutions.

Consequently the projects mapped in the chart are not analyzed in depth, 
as stated above, but only classified according to the four polarities described 
and placed in the Cartesian system: some of these projects will be then ana-
lyzed in detail in chapter seven as case studies.

5.2. Cases’ list.

The selection of the projects has been conducted through desk research 
and refers to a period of time between the beginning of 21th century  and 
today. An important clarification is that all the cases here listed and included 
within the Cartesian map have not been analysed in depth but only used 
instrumentally to identify those project that best suit with the aim of the 
research and that was worth to be analysed in detail.

The following table lists the projects by year of completion and gives refer-
ences for further investigation.

Year Project’s name References

2002 Sottovoce

http://www2.parc.com/csl/projects/guide-
books/default.html
(Grinter, Aoki, Szymanski, Thornton, Wood-

ruff, & Hurst, 2002; Szymanski, Aoki, Grinter, 
Hurst, Thornton, & Woodruff, 2008)

2003 PEACH http://peach.fbk.eu/home.html

2004 CoCicero
(Laurillau & Paternò, 2004; Dini, Paternò, 

& Santoro, 2007; Santoro, Paternò, Ricci, & 
Leporini, 2007)

2005 Frequency 1550

(Raessens, 2007; Huizenga, Admiraal, Ak-
kerman, & Dam, 2008; Huizenga, Admiraal, 
Akkerman, & Dam, 2009; Huizenga, Ad-
miraal, Akkerman, & Dam, 2009; Akkerman, 
Admiraal, & Huizenga, 2009)

Tab. 5.1
List of surveyed 

projects.
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Year Project’s name References

2005 Mystery@Museum
(Klopfer, Perry, Squire, Jan, & Steinkuehler, 

2005)

2005 Mystery in the museum (Cabrera, et al., 2005)

2006 Myartspace
(Vavoula, Sharples, Rudman, Meek, & Lon-

sdale, 2009)

2007 Brighton Fishing Museum
(Danks, 2007; Danks, Rodriguez-Echavar-

ria, Griffiths, & Arnold, 2007)

2007 CHIP (Wang, et al., 2008; Wang, et al., 2009)

2007 iMuse (Orlando, 2008)

2007 REXplorer
http://www.rex-regensburg.de/
(Ballagas & Borchers, 2007; Ballagas, et al., 

2007; Ballagas, Kuntze, & Walz, 2008)

2007 ViaMineralia
http://vr.tu-freiberg.de/viamineralia/ 
(Heumer, Gommlich, Jung, & Muller, 2007)

2008 Archie Project
(Luyten, Van Loon, Teunkens, Gabriels, 

Coninx, & Manshoven, 2006; Luyten, et al., 
2008; Schroyen, et al., 2009)

2008 City Treasure
http://www.etreasure.ch/site/?page_id=48
(Botturi, Inversini, & Di Maria, 2009)

2008 Explore!
(Costabile, De Angeli, Lanzillotti, Ardito, 

Buono, & Pederson, 2008; Ardito, Buono, 
Constabile, Lanzillotti, & Piccinno, 2009)

2008 Kurio Project
(Muise, Tanenbaum, Wakkary, & Hatala, 

2008; Wakkary, et al., 2009)

2008 MP3 Mondovì http://mp3.fitzcarraldo.it/home/?q=project

2009 iTacitus http://www.itacitus.org/

2009 Love Art: National Gallery
http://www.nationalgallery.org.uk/news/

iphone-app

2009 NaturePlus
http://www.nhm.ac.uk/natureplus/index.

jspa 
(Barry, 2010)
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Year Project’s name References

2009 Plug
http://plug-futur-en-seine.it-sudparis.eu/en/
(Simatic, et al., 2009)

2009 Powerhouse Museum on Layar
http://www.powerhousemuseum.com/la-

yar/

2009 Your, Vincent
http://www.vangoghmuseum.nl/vgm/index.

jsp?page=205134&lang=en

2010 AMNH explorer http://www.amnh.org/apps/explorer.php

2010 ARTeMuse (Shaer, Olson, MaCheire, & Valdes, 2011)

2010 Musée du Louvre 
http://itunes.apple.com/it/app/musee-du-

louvre/id337339103?mt=8

2010 PhillyHistory http://www.phillyhistory.org/PhotoArchive/

2010 Streetmuseum
http://www.museumoflondon.org.uk/Re-

sources/app/you-are-here-app/index.html

2010 UAR. Urban Augmented Reality
http://en.nai.nl/exhibitions/3d_architec-

ture_app

2010 Uffizi http://www.parallelo.it/uffizi_iphone.asp

2010 WhaiWhai http://www.whaiwhai.com/

2011 ARTours
http://www.artours.nl/
(Schavemaker, Wils, Stork, & Pondaag, 

2011)

2011 China Heart http://www.chinaheart.org.au/index.php

2011 JustAddArt
http://www.bonnefanten.nl/nl/actueel/

nieuws/just_add_art_bonnefanten_gratis_i_
phone_app

2011 MoMA mobile http://www.moma.org/explore/mobile/index

2011 MuseumApp NL
http://itunes.apple.com/app/museumapp-

nl/id457512318?mt=8

2011 Tate Trumps
http://www.tate.org.uk/modern/information/

tatetrumps.shtm
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5.3. Map’s analysis.

Looking at the Cartesian system (fig. 5.2) we can easily identify three main 
areas of density in the first, third and fourth quadrant, plus some projects 
grouped around the crossing of the axes. 

In the third quadrant, the area defined by personal experience and pull-
contents model encompasses multimedia mobile guides for museums and 
open-air tours: these projects are the evolution of the traditional audio guides 
proposing multimedia contents activated manually by users or automatically 
by the system.

Some projects such as the Louvre App, Your Vincent and Uffizi let visi-
tors listen to audio descriptions or look at high quality images or videos, by 
choosing the artwork browsing among a list or on the floor plans; some oth-
ers like UAR, iTacitus, ARtours display contents through augmented reality, 
activating automatically contents and virtual layers. 

The common feature is being a personal and personalized application 
based on the pull-content model, without any possibility to share contents 
or to connect with other users.

The other two dense areas are both encompassed in the “active” region 
of the diagram and differ on the level of social engagement: in the fourth 
quadrant we find applications that can be experienced alone or in group but 
not specifically aimed at socialization while in the experiences grouped in the 
first quadrant sociality has a paramount role.

Noteworthy is that all the experiences encompassed in these areas are based 
on game dynamics, that involve visitors in bodily and mentally engaging 
activities.

In particular the projects described by personal experience/aimed activity 
employ mobile gaming mainly as a way to foster and to the test the learning 
process during the visit while the applications encompassed in direct social 
engagement/aimed activity propose a more immersive experience, very often 
based upon role playing.

Another remarkable, despite less dense, area is that comprised between 
personal interests in a wider context + indirect social engagement/interac-
tion with contents and exhibits: it encompasses those applications that allow 
some web 2.0 and wiki dynamics, such as sharing, tagging, commenting, 
co-creating.

A further remark is that quite all the applications that do not stem from 
academic research (usually museum-edited mobile app) are encompassed in 
the personal area of the diagram while on the contrary  quite all the experi-
ences in the social area are pilot projects developed by research centres and 
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universities.
This classification, despite rough and quite simplistic, highlights three 

main current trends in mobile interpretation for museums and cultural in-
stitutions: mobile multimedia and AR guides, mobile gaming and the use of 
mobile social networking, the same pointed by Johnson et al. as the applica-
tions that are more likely to develop in the field (Johnson, Witchey, Smith, 
Levine, & Haywood, 2010).

Fig. 5.2
Map of surveyed 

projects with areas of 
density.
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If we consider the theoretical framework discussed in the previous chapters 
about cultural learning and social engagement, it’s undeniable that the expe-
riences included in the first quadrant are based on the most recent theories, 
stimulating an active role of visitors and social engagement. 

On the contrary the experiences encompassed in the third quadrant are 
based on a more traditional view of mobile interpretation, with a person-
al pull-content activity: mobile devices’ potentialities are employed to add 
functions, such as visitors’ positioning and augmented reality.

It seems worthwhile to better study the experiences that are comprised in 
the upper part of the diagram, that are mostly based on gaming dynamics 
(about 80% of the applications).

It’s not new the use of gaming in museums and cultural institutions where 
games are “being used as audience development tools to entice new people to come 
through the doors or interact online; as marketing assets and brand-building 
conversation starters; and for education and learning, enabling better interpreta-
tion, understanding and engagement” (Beale, 2011, p. 15) and I add to stimu-
late social engagement.

The next chapter addresses the issue of games and mobile gaming in mu-
seums and cultural institutions and it’s aimed at defining tools to better 
understand and analyze the case studies.



73PART II

References

Akkerman, S., Admiraal, W., & Huizenga, J. (2009). Storification in history edu-
cation: a mobile game in and about medieval Amsterdam. Computers & Education, 
52 (2), 449-459.

Ardito, C., Buono, P., Constabile, F., Lanzillotti, R., & Piccinno, A. (2009). Ena-
bling Interactive Exploration of Cultural Heritage: An Experience of Designing Sys-
tems for Mobile Devices. Know Techn Pol , 79-86.

Ballagas, R., & Borchers, J. (2007). REXplorer: a mobile, pervasive game. In F. 
Von Borries, S. Waltz, & M. Bottger, Space Time Play: Computer Games, Architec-
ture and Urbanism: The Next Level (pp. 366–367). Boston: Birkhauser.

Ballagas, R., Kratz, S., Borchers, J., Yu, E., Waltz, S., Fuhr, C., et al. (2007). 
REXplorer: a mobile, pervasive spell-casting game for tourists. CHI ‘07 extended 
abstracts on Human factors in computing systems (p. 1929-1934). New York: ACM.

Ballagas, R., Kuntze, A., & Walz, S. (2008). Gaming tourism: lessons from evalu-
ating REXplorer, a pervasive game for tourists. In J. Indulska, D. J. Patterson, T. 
Rodden, & M. Ott, Pervasive computing (p. 244-261). Berlin: Springer Verlag.

Barry, A. (2010). NaturePlus. Developing a Personalised Visitor Experience Across 
the Museum’s Virtual and Physical Environments. Museums and the Web 2010: 
the international conference for culture and heritage on-line. Toronto: Archives & 
Museum Informatics.

Beale, K. (A cura di). (2011). Museums at play: games, interaction and learning. 
Edinburgh: MuseumsEtc.

Botturi, L., Inversini, A., & Di Maria, A. (2009). The City Treasure. Mobile 
Games for Learning Cultural Heritage. In D. Bearman, & J. Trent (A cura di), Mu-
seums and the Web 2009: Proceedings. Toronto: Archives & Museum Informatics.

Cabrera, J., Frutos, H., Stoica, A., Avouris, N., Dimitriadis, Y., Fiokatis, G., et al. 
(2005). Mystery in the Museum: Collaborative Learning Activities using Handheld 
Devices. MobileHCI05 (p. 19-22). Salzburg: ACM.

Costabile, M., De Angeli, A., Lanzillotti, R., Ardito, C., Buono, P., & Pederson, 
T. (2008). Explore! Possibilities and Challenges of Mobile Learning. CHI 2008 Pro-
ceedings (p. 145-154). New York: ACM.

Damala, A. (2009). Interaction design and evaluation of mobile guides for the 
museum visit: a case study in multiumedia and mobile augmented reality. Doctoral 
Thesis, Conservatoire national des arts e metiers, Paris.

Danks, M. (2007). Interactive storytelling exhibition. (H. Gottlieb, Ed.) Stock-
holm: The Interactive Institute AB.

Danks, M., Rodriguez-Echavarria, K., Griffiths, R., & Arnold, D. (2007). Pro-
ducing interactive digital media based exhibitions to engage students with cultural 
heritage: Brighton Fishing Museum, a case study. International Cultural Heritage 



5. mobile experiences in cultural institutions74

Informatics Meeting (ICHIM07): Proceedings. Toronto: Archives and Museum In-
formatics.

Dini, R., Paternò, F., & Santoro, C. (2007). An Environment to Support multi-
user interaction and cooperation for improving museum visits through games. Pro-
ceedings of the 9th international conference on Human computer interaction with 
mobile devices and services (pp. 515-521). New York: ACM.

Grinter, R., Aoki, P., Szymanski, M., Thornton, J., Woodruff, A., & Hurst, A. 
(2002). Revisiting the visit: understanding how technology can shape the museum 
visit. Proceedings of the 2002 ACM conference on Computer supported cooperative 
work. 17, pp. 146-155. New York: ACM.

Heumer, G., Gommlich, F., Jung, B., & Muller, A. (2007). Via Mineralia – a per-
vasive museum exploration game. Pergames 2007. Salzburg.

Hsi, S., & Fait, H. (2005). RFID enhances visitors’ museum experience at the 
Exploratorium. Communication of the ACM , 48 (9), 60-65.

Hsi, S., Semper, R., Brunette, W., Rea, A., & Borriello, G. (2004). eXspot: A 
Wireless RFID Transceiver for Recording and Extending Museum Visits. UbiComp. 
Nottingham.

Huizenga, J., Admiraal, W., Akkerman, S., & Dam, G. T. (2008). Cognitive and 
affective effects of learning history by playing a mobile game. Proceedings of the 2nd 
European Conference on Games-Based Learning (p. 207-212). Reading: Academic 
Publishing ltd.

Huizenga, J., Admiraal, W., Akkerman, S., & Dam, G. T. (2009). Learning Histo-
ry by playing a mobile city game. Journal of Computer Assisted Learning , 332-344.

Huizenga, J., Admiraal, W., Akkerman, S., & Dam, G. T. (2009). Mobile game-
based learning in secondary education: engagement, motivation and learning in a 
mobile city game. Journal of Computer Assisted Learning , 332-344.

Johnson, L., Witchey, H., Smith, R., Levine, A., & Haywood, K. (2010). The 
2010 Horizon Report: Museum Edition. Austin, Texas: The New Media Consor-
tium.

Klopfer, E., Perry, J., Squire, K., Jan, M.-F., & Steinkuehler, C. (2005). Mystery 
at the museum: a collaborative game for museum education. Proceedings of th 2005 
conference on Computer support for collaborative learning: learning 2005: the next 
10 years! (pp. 316-320). Taipei: International Society of the Learning Sciences .

Laurillau, Y., & Paternò, F. (2004). CoCicero: un système interactif pour la visite 
collaborative de musée sur support mobile. Proceedings of the 16th conference on 
Association Francophone d’Interaction Homme-Machine (p. 101-108). New York: 
ACM.

Luyten, K., Schroyen, J., Robert, K., Gabriels, K., Teunkens, D., Coninx, K., et al. 
(2008). Collaborative gaming in the Gallo-Roman Museum to increase attractiveness 
of learning cultural heritage for youngsters. Proceedings of the International confer-



75PART II

ence on Fun and Games 2008 (pp. 59-61). Eindhoven: Duncan Rowland.

Luyten, K., Van Loon, H., Teunkens, D., Gabriels, K., Coninx, K., & Manshoven, 
E. (2006). ARCHIE: Disclosing a museum by a socially-aware mobile. The 7th In-
ternational Symposium on Virtual Reality, Archaeology and Cultural Heritage. Cy-
prus: The Eurographics Association.

Muise, K., Tanenbaum, K., Wakkary, R., & Hatala, M. (2008). A report on partic-
ipatory workshops for the design of adaptive collaborative learning. AH2008 Work-
shop on Adaptive Collaboration Support in Adaptive Hypermedia, (p. 4). Bonn.

Orlando, D. (2007). i-muse™ Interactive Museum: The Case Of An Innovative 
Video Guide System. In D. Bearman, & J. Trent (A cura di), International Cultural 
Heritage Informatics Meeting (ICHIM07): Proceedings. Toronto: Archives & Mu-
seum Informatics.

Parry, R. (2008). Afterword: the future in our hands? Putting potential into prac-
tice. In L. Tallon, & K. Walker, Digital technologies and the museum experience (p. 
3-17). Lanham: Altamira Press.

Proctor, N. (2011). From headphones to microphones: mobile social media in the 
museum as distributed network. In J. Katz, W. LaBar, & E. Lynch, Creativity and 
Technology (p. 21-64). Edinburgh: MuseumEtc.

Raessens, J. (2007). Playing history. Reflections on mobile and location-based 
learning. In T. Hug, Didactics of Microlearning. Concepts, Discourses, and Exam-
ples (p. 200-217). Munster: Waxmann Verlag.

Santoro, C., Paternò, F., Ricci, G., & Leporini, B. (2007). A multimodal mobile 
museum guide for all. Mobile Interaction with the Real World. 

Schavemaker, M., Wils, H., Stork, P., & Pondaag, E. (2011). Augmented Reality 
and the Museum Experience. In J. Trant, & D. Bearman (A cura di), Museums and 
the Web 2011: Proceedings. Toronto: Archives & Museum Informatics.

Schroyen, J., Luyten, K., Gabriels, K., Robert, K., Teunkens, D., Coninx, K., et al. 
(2009). The Design of Context-Specific Educational Mobile Games. Museums and 
the Web 2009. Indianapolis: Archives & Museum Informatics.

Shaer, O., Olson, J., MaCheire, E., & Valdes, C. (2011). Art App-reciation: Fos-
tering Engagement and Reflection in Museums through a Social-Mobile Application. 
Musems & the Web 2011: Proceedings. Toronto: Archives & Museum Informatics.

Simatic, M., Astic, I., Aunis, C., Gentes, A., Guyot-Mbodji, A., Jutant, C., et al. 
(2009). Plug: Secrets of the Museum: A Pervasive Game Taking Place in a Museum. 
ICEC 5709 (p. 302-303). IFIP.

Simon, N. (2010). The partecipatory museum. Santa Cruz (CA): Museum 2.0.

Szymanski, M., Aoki, P., Grinter, R., Hurst, A., Thornton, J., & Woodruff, A. 
(2008). Sotto Voce: facilitating social learning in a historic house. Computer Sup-
ported Cooperative Work , 17 (1), 5-34.



5. mobile experiences in cultural institutions76

Tallon, L. (2008). Introduction: mobile, digital, and personal. In L. Tallon, & K. 
Walker, Digital technologies and the museum experience (p. XIII-XXV). Lanham: 
Altamira Press.

Vavoula, G., Sharples, M., Rudman, P., Meek, J., & Lonsdale, P. (2009). Myart-
space: Design and evaluation of support for learning with multimedia phones be-
tween classrooms and museums. Computers & Education , 1-25.

Wakkary, R., Hatala, M., Muise, K., Tanenbaum, K., Corness, G., Mohabbati, B., 
et al. (2009). Kurio: a museum guide for families. Proceedings of the Third Interna-
tional Conference on Tangible and Embedded Interaction (p. 215-222). Cambridge: 
ACM.

Wang, Y., Aroyo, L., Stash, N., Sambeek, R., Schuurmans, Y., Schreiber, G., et al. 
(2009). Cultivating Personalized Museum Tours Online and On-Site. Interdiscipli-
nary Science Review , 34 (2), 141-156.

Wang, Y., Sambeek, R., Schuurmans, Y., Stash, N., Rutledge, L., Gorgels, P., et 
al. (2008). Be Your Own Curator with the CHIP Tour Wizard. In D. Bearman, & 
J. Trent (A cura di), Museums and the Web 2008: Proceedings. Toronto: Archives & 
Museum Informatics.



77PART II

6. Mobile experiences 
and games

The Cartesian system presented in the previous chapter and the 
mapping of several mobile interpretation projects have highlighted 
two wide and dense areas that encompass mobile experience based 
on game dynamics: on these projects, placed in the upper part of the 
map, the analysis will focus.

Nevertheless in order to analyze correctly these projects some 
theoretical tools from the game domain are needed: in particular 
it’s useful to highlight what is a game, what are its structures and 
characteristics and what are the common genres.

This chapter frames the concept of play/game and its character-
istics, discusses the use of  game as a means to foster learning and 
then proposes an overview on mobile gaming, describing the most 
common genres and their characteristics.

“A game is an opportunity to focus our energy, with relentless 
optimism, at something we’re good at (or getting better at) and 
enjoy. In other words, gameplay is the direct emotional opposite of 
depression.” (McGonigal, 2011, p. 28)
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6.1. Game: definition and characteristics. 

Johan Huizinga, with his essay Homo ludens (1938), has been the first 
academic to seriously address the topic of play and to provide a definition:

“[Play is] a free activity standing quite consciously outside “ordinary” life 
as being “not serious”, but at the same time absorbing the players intensely 
and utterly. It is an activity connected with no material interests, and no 
profit can be gained by it. It proceeds within its own proper boundaries of 
time and space according to fixed rules and in orderly manner. It promotes 
the formation of social groupings, which tend to surround themselves with 
secrecy and to stress their difference from the common world by disguise or 
other means.” (Huizinga, 2002 - first edition 1938)

Play is therefore a voluntary activity governed by rules that happens in the 
so called magic circle, a liminal condition with its own boundaries of time 
and space.

Twenty years later Roger Caillois lists six attributes of play that recall di-
rectly the first definition. In his interpretation, play is free, is voluntary, 
separate, uncertain, unproductive, governed by rules and based on the make-
believe, that is the awareness of a second reality (Caillois, 1958; 2006).

The French sociologist proposes also four categories of game: agon, alea, 
mimicry and ilinx. Agon is the sport competition; alea is based on chance 
such as dice game; mimicry is a role play experience such as cops & robbers; 
ilinx is characterized by a state of dizziness, such as a rapid whirling (Cail-
lois, 2006).

The 1970 definition of Abt claims that “a game is an activity among two 
or more independent decision-makers, seeking to achieve their objective in some 
limiting context.” (Abt, 1970). 

The role of decision is recognized also in Costikyan definition of game as 
“a form of art in which participants, termed players, make decisions in order to 
manage resources through game tokens in the pursuit of a goal.” (Costikyan, 
1994): what is new is the reference to art, but it can also be noticed that the 
word play has been replaced by game, highlighting a surprisingly complex 
relationship between the two terms (Salen & Zimmerman, 2004).

According to Salen and Zimmerman play can both encompass and be con-
tained into game: in the first sense game is a formalized kind of play and 
therefore is a subset of play, while the second interpretation is more con-
ceptual and play is seen as one of the several components of game (Salen & 
Zimmerman, 2004).
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Avedon and Sutton-Smith choose the word game and define it as an exer-
cise of voluntary control, with a contest between powers, regulated by rules 
and aimed at producing a disequilibrium (Avedon & Sutton-Smith, 1971).

More focused on the activity is the definition of Suits who defines playing 
a game a “voluntary effort to overcome unnecessary obstacles.” (Suits, 1990).

Salen and Zimmerman read game as “a system in which players engage in an 
artificial conflict, defined by rules, that result in a quantifiable outcome” (Salen 
& Zimmerman, 2004) and their definition is echoed one year later by Jasper 
Juul who extends the description claiming that “a game is a rule-based system 
with a variable and quantifiable outcome, where different outcomes are assigned 
different values, the player exerts effort in order to influence the outcome, the 
player feels attached to the outcome and the consequences of the activity are op-
tional and negotiable” (Juul, 2005). 

Looking at the defining characteristics of game Salen and Zimmerman lists 
five points - system, players, artificial, conflict, rules and quantifiable out-
comes (Salen & Zimmerman, 2004) - that slightly differ from the qualities 
proposed by Crawford, that are representation, that describes game as a sub-
jective representation of a subset of reality, interaction; conflict and safety, 
that explains game as a safe way of experience reality (Crawford, 1997).

Marc Prensky stresses the role of rules as the element that set games apart 
from other types of play and proposes it as one of the six structural elements 
of games together with goals, outcomes and feedback, conflict, interaction, 
story (Prensky, 2001). In Prensky’s definition, the story, that is the narrative 
side of game, emerges for the first time.

Goal, rules, feedback system and voluntary participation are instead the 
four defining traits of games according to Jane McGonigal who proposes 
a strictly positive vision of game as “an opportunity to focus our energy, with 
relentless optimism, at something we’re good at (or getting better at) and enjoy. 
In other words, gameplay is the direct emotional opposite of depression” (McGo-
nigal, 2011, p. 28).

Hunicke et al. propose a more design-oriented view in which games are 
characterized by three main components - rules, system and fun - and their 
design counterparts, mechanics, dynamics and aesthetics: mechanics are the 
basic components of games, dynamics are the behaviour of mechanics act-
ing on players and aesthetics are the desirable emotional responses of players 
(Hunicke, LeBlanc, & Zubek, 2004). Aesthetics has a paramount role and 
can be describes through - but it’s not limited to - a taxonomy: sensation, 
fantasy, narrative, challenge, fellowship, discovery, expression and submis-
sion (Hunicke, LeBlanc, & Zubek, 2004).

Analysing the several definitions here presented, despite the differences, I 
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can list some traits that emerge more than others and that are useful in the 
definition of the framework discussed in chapter nine.

The first element is the liminality of game, the magic circle, that creates 
a subset of reality with its peculiar temporal and spatial dimensions and de-
fined rules. Liminality is also suggested by Bell as a defining characteristic of 
museums (Bell, 2002) and is challenged by mobile gaming and hybrid reality 
games, described in the next sections. 

Rules distinguish formal play from informal play and govern its liminal di-
mension: they need to be accepted by all players, another crucial component 
of game, that act towards a goal, engaging in a conflict, be it collaboration, 
competition or both. Players can indeed be involved in a solo game experi-
ence and play against or with other players to achieve the goal, or be involved 
in a team that compete or collaborate with other teams.

Group games very often are structured as a role playing experience in 
which every player has a special role with peculiar abilities and need the help 
of other players (with other and complementary abilities) to meet the goal.

Liminality, rules, players and conflict are therefore the most recurrent 
characteristics of game to which the story can be added, the narrative di-
mension that plays an important role in the aesthetics of the experience 
(Hunicke, LeBlanc, & Zubek, 2004) and the distinction between mechanics 
and dynamics.

6.2. Games and meaning making.

Chapter three have addressed the topic of meaning making referred to 
cultural organization and to mobile technology, resulting in the definition of 
three common approaches: focused, immersive and collaborative.

The aim of this section is to briefly analyse the pedagogic paradigms that 
support the use of game as a learning tool and eventually find some relations 
with the proposed approaches.

The term educational game or, better, serious game (Zyda, 2005; Felicia, 
2009; Ulicsak & Wright, 2010) is widely used to describe games that have “a 
learning model embedded, the content is integrated into the game, so learning is 
intrinsic to play” (Ulicsak & Wright, 2010, p. 27).

Ulicsak and Wright identify three generations of educational games: the 
first is based on behaviourism, the second on cognitivism and the third much 
more fragmented in terms of pedagogic paradigms.

The behaviourist approach is translated into the educational games’ realm 
with prizes for the correct responses to a stimulus or different stimuli (Ulic-
sak & Wright, 2010): the model stimulus-response-feedback well suits with 
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the focused learning approach proposed in chapter 3.
The second generation of serious games is characterized by simulations in 

which players are actively engaged in learning-by-doing activities (Ulicsak 
& Wright, 2010): the immersive approach well describes these applications.

The third generation of serious games is more oriented towards the ex-
periential model of learning (Kolb, 1984) and heavily relies upon situated 
learning models; serious games are also used to mediate learning through dis-
cussion, reflection and analysis as proposed by socio cultural theory (Ulicsak 
& Wright, 2010). The collaborative and social dimension of learning, that is 
at the heart of the collaborative approach, find therefore a counterpart in the 
pedagogic paradigms of serious games.

In this regard McGonigal notices that collaboration in games is an hard 
task that requires three distinct efforts: cooperation, coordination and co-
creation (McGonigal, 2011). The first effort describes a collective action 
towards a common goal, the second means sharing resources and synchroni-
zation while co-creation is a generative act, aimed at creating something that 
is not achievable alone.

6.3. Mobile gaming.

ComScore’s review on mobile usage for 2010 highlights that about 25% 
of American and European mobile owners used mobile phones and smart-
phones to play games (comScore, 2011). 

Mobile technology is therefore, for one quart of users, a platform for mo-
bile gaming, whose characteristics are described in this section.

Eric Klopfer synthesizes the defining features of mobile gaming with six 
attributes (Klopfer, 2008): social, authentic and meaningful, connected to 
the real world, open-ended, intrinsically motivating and filled with feedback.

According to the author, mobile games are based on existing social ties 
and mobile devices do not need to develop new means to foster new social 
relationships because they already allow real time connectivity, both-to-face 
and through other tools. Furthermore, mobile devices allow people to be 
surrounded by the real world, enabling authentic experiences that keep the 
contact with the environment. 

These characteristics are directly related by Klopfer to the constructivist 
paradigm of learning, enhanced by the situated learning approach: in this 
view, highly localized and lightly augmented games seem to be a perfect tool 
to exploit the learning capabilities (Klopfer, 2008). 

Klopfer refers to mobile gaming as an experience that makes use of tech-
nology to enhance learning but technology not necessarily encompasses or 



6. mobile experiences and games82

govern the entire experience. 
The role of ICT in technology enhanced experiences is addressed by  Mon-

tola et al. defining two main typologies: technology sustained games and 
technology supported games.

The first rely heavily on digital technology and can be seen as computer 
games that interface with physical world, while in technology supported 
games ICT is part of the game but is not the entire game (Montola, Stenros, 
& Waern, 2009). 

Hybrid reality games, or better, games that keep a strong relation with the 
context and reality, are pointed as a technology to be watched for learning 
purposes and the next sub-sections describes the most common typologies of 
mobile games that blur the line between reality and virtuality.

6.3.1. Hybrid reality games.

In 1994 Paul Milgram and Fumio Kishino proposed a taxonomy of mixed 
reality visual displays  (Milgram & Kishino, 1994) which draws upon the so 
called virtuality continuum (fig. 6.1).

Augmented reality is described by the authors as a lightly augmented rep-
resentation of reality: the real context is paramount and digital technologies 
add a layer of virtuality (multimedia contents, information, 3D models ...). 
Moving towards virtuality in the continuum, we meet augmented virtuality 
which describes instead a virtual environment augmented by real objects 
(Milgram & Kishino, 1994).

The experiences usually enabled by mobile devices are set in the augment-
ed reality area: they can indeed exploit location awareness and connectivity 
to add a virtual layer on reality, which remains paramount.

The literature usually refers to this kind of augmentation with two terms, 
augmented reality (Squire, et al., 2007; Klopfer, 2008) and hybrid reality 
(De Souza e Silva, 2006) focusing the first on a light augmentation and the 
second on the result of the augmentation.

To avoid any possible misunderstanding in the text the term augmented 
reality will refer to any experience in which reality is lightly augmented with 
virtual data, be they videos, sounds, texts, images, fictional characters or 
3D digital models. In this wide definition we can also add those experiences 
that exploit location awareness and connectivity to convey contextual infor-
mation to users, even if they don’t merge reality and virtuality through the 
camera of mobile devices.

We will instead use hybrid reality to refer to games in order to avoid pos-
sible confusion with the alternate reality games (Klopfer, 2008; Montola, 
Stenros, & Waern, 2009), whose acronym is ARGs very similar to augment-
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ed reality games.
Hybrid reality games - HRGs - are consequently those games played in the 

hybrid space between reality and virtuality and that transform the city as well 
as our room or a grass field into a gaming board.

According to De Souza, HRGs can strongly enhance learning, and in par-
ticular social, experiential and situated learning, because they exploit three 
different sources of information: the physical space, the digital space and 
the mind of the users (De Souza e Silva, 2006). Furthermore they are loca-
tion-based social activities that expand the classical game environment – the 
board or the screen – into the physical world. 

HRGs are usually played with mobile devices but are not infrequent expe-
riences that exploit head mounted display to layer 3D models on reality and 
enable a richer and more immersive experience (Squire, et al., 2007).

Within this group we can also cite mixed reality games (Montola, Stenros, 
& Waern, 2009), which according to Montola et al. are those games played 
in the mixed space between reality and virtuality, as in HRGs, but with some 
players moving in the real space and others playing only in the virtual space. 

6.3.2. Alternate reality games.

“Alternate Reality Games takes the substance of everyday life and weave it 
into narratives that layer additional meaning, depth, and interaction upon 
the real world. The contents of these narratives constantly intersect with ac-
tuality, but play and loose with fact, sometimes departing entirely from the 
actual or grossly warping it – yet remain inescapably interwoven. Twenty-
four hours a day, seven days a week, everyone in the country can access these 
narratives through every available medium – at home, in the office, on the 
phones; in words, in images, in sound.” (Martin, Thompson, & Chatfield, 

Fig. 6.1
Virtuality Contin-

uum (adapted from 
Milgram & Kishino, 

1994).
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2006)

 The definition of ARGs proposed by Martin et al. and reported by Mon-
tola and colleagues (Montola, Stenros, & Waern, 2009, p. 38) defines them 
as something different from HGRs, something more pervasive that involve 
players in a full-day activity and through different media. 

Usually these kind of games are organized by big TV networks, film pro-
ducers, famous firms and involve a great number of people, asking for the 
collective intelligence to solve puzzles and riddles (Montola, Stenros, & 
Waern, 2009)

They are quite apart from the experiences described in this thesis but it’s 
interesting to point out some useful hints: the mixed use of different media, 
the crossmediality (Giovagnoli, 2009), and among them mobile devices; the 
pervasive experience that ask for a twenty-four hours engagement and finally 
the need of strong collaboration and of collective intelligence to solve the 
game.

6.3.3. Pervasive games.

Pervasive games are a particular kind of game which “has one or more salient 
features the expand the contractual magic circle of play spatially, temporally and 
socially”. (Montola, Stenros, & Waern, 2009, p. 12)

The traditional definitions of play discussed at the beginning of the chap-
ter describe games as something that happens into well defined boundaries 
of time and space and that it’s enacted by players who voluntarily accept to 
conform to rules. Pervasive games disrupt this definition, introducing on or 
more expansion in the domain of space, time and social relationships (Mon-
tola, Stenros, & Waern, 2009).

The magic circle is expanded spatially because it is taken wherever the 
players go, including the environment and the context in which they act and 
move: very often augmented reality is exploited to mix the main interface of 
the game, usually accessed through a mobile phone, with the environment. 
The simple combination of physical and virtual space does not make a game 
pervasive, it’s required to take player to uncertain and undedicated areas 
(Montola, Stenros, & Waern, 2009).

Pervasive games expand the magic circle also in the temporal dimension, 
because they overcome the concept of play session towards a more interre-
lated experience between life and game: the temporal boundaries of game are 
uncertain and is not easy to distinguish life from play for the entire duration 
of the game. (Montola, Stenros, & Waern, 2009)

The last expansion of the magic circle induced by pervasive game is a 
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social expansion, because the loss of boundaries of time and space necessar-
ily involve outsiders in the gaming experience, and bystanders can become 
unaware participants (Montola, Stenros, & Waern, 2009). 

Looking at the technological side of pervasive games, Benford et al. suggest 
that they are enabled by three core technologies: displays that make contents 
available on the move, wireless communication (3G, Bluetooth, Wi-Fi net-
works …) and sensing technologies able to capture players’ context (Benford, 
Magerkurth, & Ljungstrand, 2005).

Mobile devices and in particular smartphones well suit within these re-
quirements, making them the most suitable medium for pervasive games.

Despite very few pervasive games are related to the cultural heritage field, 
they are relevant to the research for two reasons: the concept of temporal, 
spatial and social expansion provides new useful dimensions to describe the 
projects in the case studies and secondly because the genres developed within 
the framework of pervasive games are very often employed by museums and 
cultural institution.

6.4. Mobile gaming genres.

This section discusses mobile games’ genres that are commonly employed 
in cultural heritage field and those that are likely to be exploited.

In particular the section describes treasure hunt and its “by-products”, ur-
ban adventure games, the collect & trade model and the possible use of 
mobile social software.

6.4.1. Treasure Hunts.

“Treasure hunts are games where players try to find certain objects in an 
unlimited game-space. The target of the hunt may be to uncover a planted 
prize, find a certain location, take a photograph of a hunter performing a 
task, or even locate a very specific everyday object. […] The discovery is a 
reward in itself.” (Montola, Stenros, & Waern, 2009, p. 32)

They can be competitive experiences in which individuals or teams chal-
lenge each other or can be solo mission in which the player, called the hunter, 
challenges him/herself.

Treasure hunts are widely employed in museums and cultural institutions 
and great part of the projects analyzed in the following chapters takes this 
form: museum visitors are for example asked to walk in the rooms to find a 
particular artwork and take a photo of a detail, or art cities visitor are guided 
towards specific location and asked to answer questions. 

A variation of treasure hunt are scavenger hunts that ask players to hunt 
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not a treasure or a prize but something that nobody wants, such as a photo 
of the hunter performing a task. 

Geocaching is another variation in which hunters are given GPS coordi-
nates to find and substitute a trinket (Montola, Stenros, & Waern, 2009).

Treasure hunts can provide a story that involves players in a narrative ex-
perience and guide them through the plot but can be also characterized by a 
simple succession of points of interest.

Location-awareness is very often a plus offered by mobile devices to the 
traditional form of treasure hunts and the prizes in hybrid reality games can 
be virtual.

6.4.2. Collect & Trade.

The collect and trade model stems from treasure hunt but adds a mandato-
ry social activity: the goods earned by players/hunters during the game must 
be also traded with other players in order to achieve the goal: if some objects 
are indeed totally useless for a player, they could be a treasure for others.

The social connection can happen both in a completely virtual way, for 
example between not co-located players, and through face-to-face exchanges: 
in the first case the prizes are necessarily virtual while in the latter they can 
be both physical or virtual.

The requirement of players’ social engagement makes this genre suitable 
for cultural experiences based on a collaborative learning approach. 

6.4.3. Urban Adventure Games.

In urban adventure games the city space is the playground for experiences 
that combine stories with puzzles and riddles (Montola, Stenros, & Waern, 
2009). 

They can be read as a subset of treasure hunts with specific features: they 
are usually addressed to tourists, they are played in urban scenarios and usu-
ally have a narrative basis.

Montola et al. refer to urban adventure games as an activity of putting 
together a story from fragments or as an “hypertext manoeuvred in the physical 
space” (Montola, Stenros, & Waern, 2009, p. 42).

6.4.4. Check-in games.

An emergent genre of mobile gaming is based on the use of mobile social 
networks with context-awareness capabilities: players use their mobile de-
vices to check-in in particular locations in order to share their position with 
friends and to gain points.

Popular example are Foursquare1 that gives badges to users who check-in 1
https://foursquare.
com/
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several times till becoming the mayor of a place, Gowalla2 which allow users 
to collect souvenirs and eventually redeem them as real prizes or SCVNGR3 
that involves users in challenges in order to get discounts and prizes.

The game is here fully integrated within a social network and every success 
can be immediately shared with friends.

Some cultural institution are beginning to take advantage of these mobile 
social software in order to gain new audience and retain visitors: the Van-
Gogh Museum of Amsterdam, for example, offered a free entrance to the 
“Mayor” of Museumplein in Foursquare or a free drink at the bar for two 
check-in.
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7. Study of cases

Chapter seven describes the study conducted on fourteen cases 
of employment of mobile technology and, in particular, of mobile 
gaming in museums and cultural institution at large.

Every case is analyzed following this schema: general info, time 
and place, contents, theoretical approach, sociality and social en-
gagement, design mechanics and dynamics, technology, description 
and references.

The main aim is to understand which mechanics of interaction 
and game dynamics are employed, how they are applied, and how 
the mechanics and the dynamics are influenced by theoretical ap-
proaches and how they actively stimulate learning and social en-
gagement.
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Chapter seven describes the study conducted on several cases in order to 
gain insights into the issue the thesis is dealing with, that is the use of mobile 
technology in museums and cultural institutions to enhance active learning 
and social engagement among visitors.

Following the categories proposed by Stake (1995) about different types of 
case study, the cases here described can be considered instrumental, because 
the aim of the study is to gain insights into issues related to mobile gaming, 
learning and sociality, helping to structure the general framework that is the 
final output of the research. 

The analysis stems from and refers to a main proposition: a designed use of 
mobile gaming and game dynamics can stimulate active learning and social 
engagement during cultural visits.

The keyword of the statement is “designed” because it refers to the design-
erly approach described in the introduction and includes the mechanics and 
the dynamics that are core to the experience and the subject of inquiry.

The questions that stem from the proposition are essentially two: 

- What mechanics of interaction and game dynamics are employed and 
how are they applied? 

- How the mechanics and the dynamics are influenced by theoretical ap-
proaches and how they actively stimulate learning and social engagement?

To answer these questions, multiple case study seems more suitable in or-
der to find similarity and differences between the units of analysis.

For the study, fourteen cases have been studied and the selection has been 
made by time and activity (Stake, 1995): it looks at projects developed be-
tween 2000 and today which employ mobile technology and gaming activi-
ties to enhance the experience of visit.

The cases are described through singular records and for or each case the 
analysis follows this schema: description, general info, time and place, con-
tents, theoretical approach, sociality and social engagement, design mechan-
ics and dynamics, technology, results and references with the relative subsec-
tions.

These criteria will be described in detail in the next chapter, together with 
the discussion of results.
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7.1. Archie Project

Abstract

Archie project proposes a mobile museum game for youngsters 
visiting a museum during a school trip. The experience is designed 
to support collaborative learning and aims at stimulating social 
interaction. 

The project is structured in three prototype games played in teams 
of three to four youngsters: a farming game, a trading game and a 
Roman game. These seemingly independent games are tied together 
by the overall museum story, which covers the history of people liv-
ing in the local region from Neanderthal times up to the fall of the 
Roman Empire. 

Large-scale evaluations have shown the potential power of the 
approach to increase the attractiveness of museum learning and 
heritage education for this target group.

Keywords

mobile guides, design guidelines, heritage education, social 
interaction, games, personalization

2005-2008
Gallo-Roman Museum, Tongeren, Province of Limburg, Bel-
gium

Developers
Expertise Centre for Digital Media,Hasselt University
Gallo-Roman Museum, Tongeren, Province of Limburg, Bel-
gium
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Fig. 7.1. Images and screenshots from Archie Project. (all the images are taken from the documents listed in the refer-
ences).
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Tab. 7.1
Analysis of Archie 

Project.

Target audience

12 – 14 years old students in schooltrip

Location

Indoor/Museum

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Contextual model of learning (Falk & Dierking, 2000)

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Treasure Hunt / Collect and Trade

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

AR
CH

IE
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Archie is a project developed by the Expertise Centre of Digital Media of 
the Hasselt University together with the Gallo-roman museum of Limburg 
and aimed at developing a game based mobile guide.

The project is structured in three different mobile games based upon three 
museum narratives, covering the history of people living in the local region 
from Neanderthal times up to the fall of the Roman Empire: a farming game, 
a trading game and a Roman game.

The farming game is aimed at explaining the introduction of a sedentary 
lifestyle and players are divided by tasks: chop trees, build farm and place 
fields. Players are asked for an intensive face-to-face collaboration and the 
same approach is used in the Roman game where they must understand the 
basic functioning of an ancient Roman city.

The project is explicitly developed for the target group of youngsters on 
a school trip and pursues an high level of personalization, allowing each 
player to adapt his or her own personal avatar which accompanies him or her 
throughout the entire museum game.

The system is context-aware and is used to determine when all team mem-
bers are near the physical presentation of the corresponding museum nar-
rative. Users explore the museum environment with the support of mobile 
devices, in search of artefacts on display or to get detailed descriptions of 
these artefacts.

The games are played in teams and the members can converse through 
a communication service: when they are stimulated to split up to fulfil a 
specific task, they can communicate directly via the walkie-talkie system to 
negotiate about the appropriate solutions for their tasks and/or to help each 
other solve questions. Indirect communication is carried out by the exchange 
of game-related data between PDA’s that stimulate for instance face-to-face 
communication and transfer of information, problem-solving strategies and 
division of tasks.

Developers report that about 90% of users enjoyed (a lot) the experience 
and that they were enthusiastic about the medium (PDA). Another remark 
noticed by the authors is that the combination of a personal avatar with a 
team experience was successful in order to stimulate social engagement and 
museum exploration.
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7.2. Brighton Fishing 
Museum

Abstract

The interactive exhibition created by post-graduate students for 
the Brighton Fishing Museum is based on a treasure hunt game 
with a strong background history. Visitors are asked to browse the 
museum’s exhibits looking for hints and keys to solve a mystery. 

At the end of the experience visitors get a printed paper with a 
record of their journey and the learning outcomes.

The authors refer that the project has been successful in fostering 
learning experiences both for developers and for visitors. 

Keywords

interactive television, storytelling, cultural heritage, new 
learning, multimedia, user generated content

2006-2007
Brighton Fishing Museum, Brighton, UK

Developers
University of Brighton, Brighton, UK 
Brighton Fishing Museum, Brighton, UK
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Fig. 7.2. Some images from the interactive experience at the Brighton Fishing Museum. (all the images are taken from 
Danks, 2007).



7. study of cases98

Target audience

Not defined but mainly addressed to children

Location

Indoor/Museum

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Not defined

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Treasure Hunt

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

BR
IG

HT
ON

Tab. 7.2
Analysis of the inter-
active experience at 
the Brighton Fishing 
Museum.
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The project stems from a collaboration between the University of Bright-
on, The Interactive Studio and the Brighton Fishing Museum and it’s aimed 
at creating an interactive storytelling mobile application.

The experience revolves around the story of a young girl called Lucy, 
trapped in a time trap, who needs the help of visitors to go back home. 

Visitors start the experience by registering and gaining a personalised jour-
ney from the system and have to find keys related to different eras, interact-
ing with an on-screen game and thus enabling Lucy to get home safely. A 
screen character addresses the visitors directly, asking them to move within 
the exhibition, and looking for information. 

Completing the experience visitors get a personalised printed paper record 
of their journey, that highlights the learning outcomes. 

The application has been developed with a user-centred approach by post-
graduate students and the outcome is a mix of user generated multimedia 
content in relationship with the pre-existing live exhibition of artefacts 
housed in the museum. 

The conclusions drawn by the authors highlight the importance and value 
of activity and game-based learning, demonstrating the power of media pro-
duction in its creation and final implementation as a learning tool within a 
museum environment, as well as its ability to engage young audiences with 
Cultural Heritage.

References

Danks, M. (2007). Interactive storytelling exhibition. (H. Gottlieb, Ed.) Stockholm: 
The Interactive Institute AB.

Danks, M., Rodriguez-Echavarria, K., Griffiths, R., & Arnold, D. (2007). Pro-
ducing interactive digital media based exhibitions to engage students with cultural 
heritage: Brighton Fishing Museum, a case study. International Cultural Heritage 
Informatics Meeting (ICHIM07): Proceedings. Toronto: Archives and Museum Infor-
matics.



7. study of cases100

7.3. CityTreasure

Abstract

CityTreasure is a team-based city game addressed to primary and 
secondary school classes during a trip to Lugano (CH). 

It’s a treasure hunt based on the use of a paper map and a cell 
phone which receives hints from the system through SMS. Players 
are asked to answer questions about the city in order to proceed in 
the experience.  

Keywords

Game-based learning, mobile technologies, SMS, cultural 
heritage, K-12, informal learning, outdoor experience

2005-2008
Lugano, Switzerland 

Developers
Laboratorio Webatelier.net - USIUniversità della Svizzera 
Italiano, Lugano, Switzerland
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Fig. 7.3. Students playing CityTreasure. (all the images are taken from Botturi et. al., 2009 and www.etreasure.ch).
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Target audience

Primary and secondary schools

Location

Outdoor/City

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Informal/Situated learning

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Urban Adventure Game

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

CI
TY

 T
RE

AS
UR

E

Tab. 7.3
Analysis of City 
Treasure.
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CityTreasure is team-based city game aimed at supporting informal learn-
ing for student on a trip.

Groups of students compete with each other in order to win the game, try-
ing to get the highest score: the best observers of the city and of its cultural 
heritage win. 

Each group is equipped with a city map and a cell phone and, through it, 
the system suggests particular locations in the city and asks them a question 
about it. 

Students have to locate it on the map, walk towards the location in the city 
and find the solution to the riddle. Other two questions are then asked to 
visitors before indicating another location on the map. Every treasure hunt is 
composed by 4 or 5 PoIs, and at the end of the experience the system sends 
a message with the final score of the group. 

The game is addressed to primary and secondary school classes and the 
evaluation highlights different results for the diverse age groups: children en-
joyed more the experience than teenagers and gained better results in terms 
of learning.

Children’s engagement in the experience was high and the adjectives most 
used to describe it were enthusiastic and happy.

Classes from primary and secondary schools showed strong differences in 
performance: secondary school students took more time to accomplish the 
experience and report less satisfaction. The developers explain this result 
with the lack of teachers to guide secondary school students.

References

Botturi, L., & al. (2009). The City Treasure. Mobile Games for Learning Cultural 
Heritage. In D. Bearman, & J. Trent (Ed.), Museums and the Web 2009: Proceedings. 
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7.4. CoCicero

Abstract

CoCicero is a single user application which provides contextual 
information to people visiting the Marble Museum of Carrara, al-
lowing different levels of sociality during the visit. 

The systems exploits palms and is aimed at fostering social en-
gagement through social gaming.   

Keywords

Collaborative visit, collaborative game, mobile devices

2004
Museo del Marmo, Carrara, Italy 

Developers
Laboratoire CLIPS-IMAG, Grenoble, France
CNR-ISTI, Rome, Italy
Museo del Marmo, Carrara, Italy
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Fig. 7.4. Images and screenshots from Co-Cicero. (all the images are taken from the documents listed in the references).
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Target audience

Not defined – max 5 persons

Location

Indoor/Museum

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Informal/Situated learning

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Based on Treasure Hunt model plus puzzles

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

Co
CI

CE
RO

Tab. 7.4
Analysis of CoCicero.
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CoCicero is a single user application which provides contextual contents to 
visitors of Marble Museum of Carrara.

The system structures information according to three different levels of 
granularity (museum, section and piece) and the activities proposed are 
aimed at stimulating a social experience.

CoCicero provides four methods of engaging in the visit:
- independent user, that is not engaging in group experience
- following, that allow an individual to lead other visitors
- shared listening, that allow to a couple of visitors to share the audio con-

tents. This model is drawn by Sottovoce project (Szymanski, Aoki, Grinter, 
Hurst, Thornton, & Woodruff, 2008)

- check-in, which allows members in a group to know how others are do-
ing through voice communication while not being physically present. The 
check-in system, despite different in the technical solution, is conceptually 
similar to the Foursqure model described in the previous chapter.

The system provides also five different games that can be played alone or 
within a group of maximum five persons: quiz games, associations games, 
chronology games, details and hidden word games.

The social games are designed to stimulate interaction and cooperation 
among visitors, who have to work together in order to solve riddles and 
questions.

Despite the application and the games are designed for a generic user, 
the testers found them more suitable for children. The general feedback is 
positive: the games were judged amusing, intuitive, facilitating the learning 
process and stimulating socialization.
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7.5. Explore!

Abstract

Explore! is mobile application structured as a role playing treas-
ure hunt, designed to enhance young pupils’ comprehension of the 
archaeological park of Egnathia, in southern Italy. 

Middle school students are involved in a common day of the 
ancient Roman Gaius who asks them to accomplish missions and 
rewards them with additional contents.   

Keywords

Mobile learning, children, digital augmentation, cooperative 
inquiry

2008-2009
Egnathia archaeological park, Egnazia, Italy

Developers
Dipartimento di Informatica, Università di Bari, Italy
Manchester Business School, Manchester, UK
Umea University, Umea, Sweden
Historia Ludens, Bari, Italy
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Fig. 7.5. Students playing Explore! (all the images are taken from the documents listed in the references).
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Target audience

Middle school students

Location

Outdoor/Archaeological park

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Constructivism

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Treasure Hunt

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

EX
PL

OR
E!

Tab. 7.5
Analysis of Explore!
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Explore! is a m-learning system developed to support middle school stu-
dents during a visit to the archaeological park of Egnathia in Italy. 

It’s a treasure hunt games to be played in small groups, based on the day of 
the fictional ancient Roman Character, Gaius.

Students enter the experience with an introduction phase during which a 
game master explains the game and divides students in groups of 3-5 persons.

Each player assumes a role: the reader, who reads the challenge; the pe-
titioner, who consults the glossary; the navigator, who carries the map and 
marks the identified places and the scouts who go on ahead to trace the 
places that are the targets of the mission.

Each group is given a map and a cell phone and is taken by the system to 
different points of interest in the park: solving missions students get bonuses 
such as additional info and 3D reconstruction of the site.

After the game players are collected again for the debriefing phase during 
which they are lead to reflect upon what they have learned.

The developers have tested the mobile system through field study and in 
comparison with a paper based version of the same game.

Results suggest that learning occurs with no significant differences in both 
the experiences but with some remarks: 3D reconstructions available on the 
mobile version add to the comprehension of the ruins, the paper version 
can be problematic during windy days and that the sequential nature of the 
mobile game limits users’ choice and does not allow to make comparisons.
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7.6. Frequency1550

Abstract

Frequency1550 is a mobile game addressed to 12-14 years old 
pupils and aimed at enhancing their knowledge about the medi-
eval Amsterdam. The students act as pilgrims in search of a lost 
relic and must overcome diverse difficulties to gain the citizenship. 
On-site groups with mobile devices and on-line groups behind a 
PC collaborate towards the solution of the enigma. 

Keywords

Game-based learning, location-based technology, narrative, 
storification, history education.

2008-2009
Amsterdam, The Netherland

Developers
Waag Society, Amsterdam, The Netherlands
IVKO, Amsterdam, The Netherlands
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Target audience

12-14 years old pupils

Location

Outdoor/City

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Constructivism

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Based on Treasure Hunt 

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

FR
EQ

15
50

Tab. 7.6
Analysis of 

Frequency1550.
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Frequency1550 is a pilot project aimed at testing the use of GPS-enabled 
UMTS mobile phones as a means to involve 12-14 years old students in a 
learning experience about the medieval Amsterdam.

The experience is structured as a game with a background history: during 
network tests, a Waag Society development-team found that the Amster-
dam UMTS-network is interfering with the medieval era. The medieval city’s 
bailiff gets in contact with the here and now and mistakes the intruders to be 
pilgrims coming to 1550 Amsterdam to visit the special relic: the Holy Host 
associated with The Miracle of Amsterdam. He proposes them to find the 
holy relic that got lost, in exchange for the citizenship: the students in groups 
of four or five, take up their roles as competing pilgrims with assigned roles 
of beggar or merchant with related rights and status in the game. 

Every group is guided by the headquarter, composed by other students that 
interact with the on-site players through a desktop pc.

The game revolves around six different themes: labour in the area called 
Lastage; trade in the area called de Kade; religion in the area called de Twee 
Zijden; rules and government in the area called die Plaets; knowledge in the 
area called de Kloosters; and defence in the area called de Verdediging.

The developers found that playing the game resulted in a better knowledge 
about medieval Amsterdam: those pupils who played the game generally ob-
tained higher scores on the knowledge test when compared to those pupils 
who received a series of regular project based lessons. 

Another remark is that pupils with a lower level of education benefited 
less from the Frequency 1550 game than those pupils with a higher level 
of education. Conversely, those pupils with an initially low History ability 
benefited more from playing the Frequency 1550 game than pupils with a 
higher level of initial History ability.
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affective effects of learning history by playing a mobile game. Proceedings of the 2nd 
European Conference on Games-Based Learning (p. 207-212). Reading: Academic 
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Fig. 7.6. 
Images from 

Frequency1550. 
(all the images are 

taken from the docu-
ments listed in the 

references and from 
http://freq1550.

waag.org/).
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7.7. Kurio

Abstract

Kurio is an hybrid system (TUIs, PDA an tabletop pc) aimed at 
enhancing the learning experience at Surrey Museum and specifi-
cally addressed to family groups. Each family member impersonates 
a role and is involved in a game based experience and asked to ac-
complish diverse challenges. The system is structured to foster social 
engagement and collaboration among family members, allowing 
parents to support their children activities.. 

Keywords

Tangible user interface, learning, social interaction, hybrid 
system, families, group interaction

2007-2008
Surrey Museum, Surrey, Canada

Developers
Simon Fraser University, Surrey, Canada
Emily Carr University of Art and Design, Vancouver, Canada
Ubiquity Interactive, Canada
Surrey Museum, Surrey, Canada
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Target audience

Family groups

Location

Indoor/Museum

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Contructivism

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Treasure Hunt

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

KU
RI

O

Tab. 7.7
Analysis of 

Kurio.
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Kurio project addresses issues of social engagement, play and learning for 
family groups in museums; it’s an hybrid system which include several tangi-
ble computing devices, a PDA, and a tabletop display. 

The experience is structured as a game with missions that the family has to 
accomplish in order to advance in the experience: each challenge requires to 
find historical information from the museum collection, using the PDA and 
the tangible interfaces. 

Every family member plays a role and only collaborating they can manage 
to overcome the three challenges proposed by the system.

The tangible are the core of the system: a pointer, useful to select museum’s 
artefacts; a reader, shaped as a magnifying glass, used to capture text from 
displays; a listener, which allows to listen to audio file at specific locations; 
and finally a dowsing rod.

The PDA is used to coordinate the family members, to receive the mis-
sions, and to monitor the progresses, while a tabletop pc works as rendez-
vous place where the family members join to check the game status.

User studies conducted by the developers show that Kurio stimulated con-
stant interaction among family members, allowing parents to support their 
children in explaining or contextualizing problems in solving the game. The 
high level of social interaction is achieved, according to Kurio designers, 
thanks to the distributed involvement of each family member with different 
roles.

An important role is also credited by designers to Tangible User Interfaces, 
considered very useful in naturalising technology within museum environ-
ment.
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quirements document. EchoVUE (Kurio) Research Project. Internal report.
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Fig. 7.7. 
Families playing in 

the museum and 
TUI. (all the images 

are taken from the 
documents listed in 

the references).
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7.8. M@M. 
Mystery at the museum

Abstract

M@M is an interactive mystery game addressed to groups of 
parents and children visiting the Boston Science Museum. Players 
impersonate different roles trying to solve a mystery, retrieve a pre-
cious stolen artefact and arrest the criminals.

The aim is to engage visitors more deeply in the museum and 
more broadly across the exhibit, allowing family groups to collabo-
rate in a learning experience.

Keywords

Handhelds, games, simulations, role play, PDA, museum, 
wireless

2003
Boston Science Museum, Boston, USA

Developers
MIT Teacher Education Program/The Education Arcade, 
Cambridge, USA 
Boston Science Museum, Boston, USA
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Target audience

Family groups

Location

Indoor/Museum

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Constructivism

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Treasure Hunt + Collect and Trade

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

M
@

M

Tab. 7.8
Analysis of 

Mystery at the 
Museum.
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M@M is an interactive mystery game designed for synchronous play of 
groups of parents and children visiting the Boston Science Museum.

The experience is structured as a role playing game based on a fictitious 
mystery story: The Pink Flamingo Thieves, a band of thieves, had left their 
calling card (a pink flamingo) in an exhibit case indicating that they had sto-
len a priceless object from the museum and replaced it with a replica. 

The players impersonate the roles of experts called to the museum to solve 
the crime, arrest the thieves, and identify the replica and retrieve the stolen 
artefact. Each player takes on one of three possible roles - a technologist, a 
biologist and a detective - each with special capabilities enabled by mobile 
devices.

Through wi-fi positioning, players are located in the right museum room 
and virtual data are delivered, in particular players can interact with virtual 
characters and virtual objects.

Players can interview virtual characters by clicking on them to gain a tex-
tual monologue often accompanied by pictures. The virtual characters move 
in the exhibit and give different information according to the different role 
of the interviewer. Every room contains also virtual objects players can pick 
up and examine and use to interact with virtual characters.

During the game, players in a team can exchange virtual objects and in-
terview with each other, completing the game with the collection of enough 
clues to indentify the criminals and get an arrest warrant.

The feedback gained from participants showed that the combination of 
depth and breadth was effective in encouraging visitors/players to think ac-
tively about the museum’s exhibits. The roles turned out to be effective in 
engaging pairs of participants with one another and parents reported a quite 
positive interaction with their children. 
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Fig. 7.8. 
Children experiencing M@M and a screenshot (all the images are taken from Klopfer et al. (2005) 
and from http://education.mit.edu/ar/matm.html).
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7.9. MiM. 
Mystery in the museum

Abstract

MiM is a collaborative game, addressed to young visitors of the 
Museum of Solomon. Students are involved in puzzles with images 
and poems and have to collaborate in order to solve them.

The experience aims at making students learn about specific top-
ics through a collaborative approach but the results show that stu-
dents used exhibits only as auxiliary material.

Keywords

collaborative learning, mobile technologies, museums, cul-
tural information rich environments, PDA

2005
Museum of Solomos, Zakynthos, Greece

Developers
University of Valladolid, Valladolid, Spain
University of Patras, Patras, Greece
Museum of Solomos, Zakynthos, Greece
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Target audience

13 - 19 years old students

Location

Indoor/Museum

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Collaborative learning

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Based on Treasure Hunt model

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

M
iM

Tab. 7.9
Analysis of 

Mystery in the
Museum.
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MiM is a collaborative learning experience, based upon game mechanics 
and addressed to young visitors of the Museum of Solomos. 

Small groups of students aged between 13-19 are given an handheld device 
and involved in two games: the TextGame and the ImageGame.

Each group of students receives some information through the devices and 
plays a role in the story: in both the experiences pieces of poems or images 
are spread among the devices forcing players to collaborate and share infor-
mation in order to reconstruct the story and solve the mystery.

The experience aims at making students learn about specific topics through 
a collaborative approach: in puzzle activities (ImageGame) students have to 
work together in order to be able to solve them while in the TextGame the 
goal is to compose correctly a manuscript out of fragments of text, spread on 
different group members’ PDAs.

The developers report that the system was not invasive for the museum but 
that students used museum exhibits only as auxiliary material, paying more 
attention to the game and the mobile application.
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Fig. 7.9. 
Students testing 
MiM. (all the images 
are taken from the 
documents listed in 
the references).
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7.10. Plug.
Secrets of the museum

Abstract

PSM is a mobile card game played in the Musée des arts et me-
tiers of Paris and aimed at creating an educational but enjoying 
experience, addressed to different age groups, and to families, play-
able several times. 

Keywords

Mobile guides, design guidelines, heritage education, social 
interaction, games, personalization

2009
Musée des arts et metiers, Paris, France

Developers
Institut TELECOM, Paris, France
Musée des arts et métiers, Paris, France
TETRAEDGE Games, Montreuil, France
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Fig. 7.10. A session of Plug. (all the images are taken from http://plug-futur-en-seine.it-sudparis.eu/en/).
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Target audience

Broad audience

Location

Indoor/Museum

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Not specified

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Card Game

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

PL
UG

Tab. 7.10
Analysis of 

Plug.
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PSM is a mobile game based on the use of NFC-enabled phones and played 
in the Musée des arts et metiers of Paris which contains dedicated RFID tags. 
The experience is structures as a card game and eight groups challenge ex-
changing cards with each other or with RFID tags.

The game revolves around 16 museum objects with an associate RFID card 
representing them or their creator: the tags are switched or hidden inside 
mobile phones and players have to find and collect them according to four 
collections (Ghost busters, Wonder creators, Trainers of elements, Time ac-
celerators).

To win the game players have to get the best score and to gain points, the 
teams have to gather four cards of the same family, exchanging them or find-
ing them; to store them to its referring RFID tag;  exchanging cards with 
other teams and answering quiz related to the objects of the Museum. 

Teams have to prove their collector’s ability, their public spiritedness, their 
generosity and their curiosity. 

PSM addresses different age groups thanks to the different ways of gaining 
points: while children enjoy collecting cards, adults prefer to answer quizzes. 
Family groups can decide to play in one team, collaborating in competition 
with other groups or to spread in different groups and compete.

The different strategies for gaining points can allow also to play several 
times without getting bored.

The study conducted on twelve public sessions showed that players explore 
the entire museum and that the game was successful in stimulating interest 
in museums exhibits.
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7.11. REXplorer

Abstract

REXplorer is a mobile spell-casting game, addressed to tourists 
visiting the city of Regensburg (D). Players are asked to use a spe-
cial wand (mobile GPS-enabled phone) to wander in the city and 
cast spell in front of historical buildings in order to evoke the spirits 
of historical figures.

The game bring tourists on different paths within the medieval 
city, contextualizing buildings and historical facts in different time 
periods.

Keywords

Pervasive game, mobile phone, moblogs, location based ser-
vices, persuasive technology

2007
Regensburg, Germany

Developers
RWTH Aachen University, Media Computing Group, 
Aachen, Germany
ETH Zurich, Computer Aided Architectural Design Group, 
Zurich, Switzerland 



7. study of cases132

Fig. 7.11. Screenshots and photos of REXplorer. (all the images are taken from the documents listed in the references).
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Target audience

15-30 years old tourists

Location

Outdoor/City

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Not specified

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Urban adventure game

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

RE
XP

LO
RE

R

Tab. 7.11
Analysis of 
REXplorer.
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REXplorer is a mobile spell-casting game designed for tourists of Regens-
burg, Germany. Tourists are guided towards historical buildings in the city 
where they cast spells in order to evoke fictional spirits of famous historical 
figures and communicate with them.

The game revolves around a really existing object, a gravestone conserved 
in the Regensburg cathedral, and inscribed with a not yet deciphered lan-
guage. A new devices created by REX Scientists (in the game fiction) can 
measure paranormal activity and drawing the gravestone symbols in the air 
using the device players can excite the four elements (wind, fire, earth, and 
water) and establishes a communication channel with the spiritual world. 

Researching the link between the symbols and the paranormal activity and 
collecting data throughout the city, players can help scientists to discover the 
true meaning of the gravestone symbols. 

Evoking the spirits in front of historical buildings tourists get to know 
their stories, usually related to significant events and periods in the history of 
the city, and get hints for the new mission. Completing quests and encoun-
tering new characters players are rewarded with points.

The background history is specifically designed to  justify the choice of 
gestures as interface model, to engage players in a long quest, to bring to-
gether several historical contexts under one coherent storyline, to allow play-
ers to create a mental map of the city and to justify renting a special device.

During game sessions developers noted that very often players got so im-
mersed in the game to forget the normal safety issues and suggest to avoid 
time constraints in order to overcome this problem. They also noticed that 
the use of the two tools, a mobile device and a paper map, naturally brought 
players to divide roles and exchange them during the game. 
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7.12. Tate Trumps

Abstract

Tate Trumps is a mobile game developed for the Tate Modern 
that allows single users or teams to engage in a game in three dif-
ferent modes: Battle, Mood, Collector. Players are invited to think 
about artworks as a tool to fight, as a catalyst of mood or as some-
thing to be collected.

Keywords

Mobile gaming, contemporary art, new interpretations

2010
Tate Modern, London, UK

Developers
Hide&Seek, London, UK
Tate Media, London, UK
Play Nicely, Bristol, UK
Mobile Pie, Bristol, UK
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Target audience

Broad audience

Location

Indoor/Museum

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Not specified

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Trumps card game

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

TA
TE

 T
RU

M
PS

Tab. 7.12
Analysis of 
Tate Trumps.
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Tate Trumps is a mobile application developed for the Tate Modern which 
involves visitors in three different game experiences based upon the perma-
nent collection. Visitors are asked to join in a team and enter one of the 
game modes: Battle, Mood or Collector. In Battle mode players are asked 
to imagine what would happen if the artworks would come alive and attack 
each other; Mood mode proposes a contemplative approach, asking players 
to look for artworks they feel exhilarating, menacing or absurd; Collector 
mode allows players to construct their own art gallery, learning about the 
history and curatorial challenges of housing certain works.

In all the modes a player can collect a roster of artworks and then join 
with other players to play a fast competitive card game and discover which 
artwork is more powerful. 

The system is not based upon context awareness and players select art-
works by simply entering codes retrieved beside the artworks in the gallery.

The aim of the game is to make visitors think about the artworks of the 
permanent collection in a different way and enjoy the visit experience.
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Fig. 7.12. 
Tate Trumps. Images 

from http://www.
tate.org.uk/modern/

information/ta-
tetrumps.shtm

and http://www.hide-
andseek.net/projects/

tate-trumps/
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7.13. Via Mineralia

Abstract

Via Mineralia is a mobile treasure hunt, based upon the use of 
RFID tags, and aimed at providing visitors of a minerals museum 
with an enjoying learning experience.

Players are provided with a NF-enabled PDA which gives them 
hints to find exhibit and allow to buy additional hints using game 
points.

Keywords

Mobile gaming, contemporary art, new interpretations

2007
Terra Mineralia Museum, Freiberg, Germany

Developers
Virtual Reality and Multimedia Group, Technical University 
of Freiberg, Germany
Department of Aerospace Engineering, University of the 
Federal Armed Forces, Munich, Germany
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Target audience

14-19 years old visitors

Location

Indoor/Museum

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Not specified

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Treasure Hunt

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

VI
A 

M
IN

ER
AL

IA

Tab. 7.13
Analysis of 

Via Mineralia.
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Via Mineralia is a classical treasure hunt played with mobile devices in the 
Terra Mineralia Museum and aimed at capturing the attention of the visi-
tors, at conveying knowledge about the exhibits, and at providing them with 
a guided path around the museum in a playful way.

Players are provided with a NF-enabled PDA which gives them hints to 
find exhibit and allow to buy additional hints using game points. 

When visitors think to have found the correct exhibit they scan a RFID 
label attached to or close to it: if the object is the correct one, the system 
ask visitors some questions and reward them for every correct answers. After 
answering all questions, the search for a new exhibit is started, repeating the 
process. 

The objects are disposed in different successions according to the chosen 
tour,  e.g. “colour tour”, “treasure tour”, “local minerals tour”, etc. 

After the completion of the tour, the system communicate the score and if 
high enough, it is then logged in a high-score list on the game server together 
with the player’s name and ranking.

Developers notice that the system stimulate visitors/players to actively ex-
plore all the museum and read with attention all the labels and the informa-
tive materials.
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Fig. 7.13. 
A user of Via Min-
eralia (all the images 
are taken from Heu-
mer et al., 2007).
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7.14. WhaiWhai

Abstract

WhaiWhai is a not conventional touristic guide based upon a 
book with messed up pages and a cellphone, available for six cit-
ies: Milan, Rome, Florence, Venice, Verona, NewYork. Players are 
involved in a scavenger hunt activity, following the stories and 
solving enigmas. 

Keywords

Touristic guide, mobile gaming, city tale

2009
Milan, Rome, Florence, Venice, Verona, Italy
New York, USA

Developers
Log607, Roncade (Treviso), Italy
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Fig. 7.14. Images of WhaiWhai (all the images are taken from http://www.whaiwhai.com/).
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Target audience

Broad audience

Location

Outdoor/City

Time of the experience

Before visit During visit Post visit

Kind of contents

Collection Building External to collection Intangible heritage

Level of deepening

Beginner Amateur Expert

Contents edited by

Curators/Experts Users Curator + User

Declared theoretical approach

Not specified

Main learning approach

Focused Immersive Collaborative

Models of expansion (Montola, Stenros, & Waern, 2009)

Spatial Temporal Social

Model of sociality (Debenedetti, 2003)

Fusion visit Solitary visit

Pursuit of social relations Separated visit

Level of social engagement (Simon, 2010)

1 2 3 4 5

Rules

Urban adventure game / Scavenger hunt  

Players

Solo experience
Team experience

Roles No roles

Kind of conflict

Collaboration Competition

Collaboration and Competition

Narrative model

Sequence of targets Background history

Use of technology (Montola, Stenros, & Waern, 2009)

Technology supported Technology sustained

Platform

Off-the-shelf Adapted Ad-hoc

W
HA

IW
HA

I

Tab. 7.14
Analysis of 

WhaiWhai.
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WhaiWhai is an unconventional touristic guide based upon a book and a 
cellphone (Milan, Rome, Florence, Venice, Verona, NewYork) or an iPhone 
App (New York).

To play WhaiWhai visitors need to buy the guide in a bookshop and start 
the experience by sending a SMS with a code retrievable in the guide. A SMS 
gives back some codes useful to order the pages of the book: each page is 
indeed cut in three parts and all the pages are messed up, and readable only 
with the hints. 

Ordering the pages visitors are able to read the first story and start the 
game: the stories are about legends, historical anecdotes and peculiar events 
that have happened in the city and describe a place towards which visitors 
must head.

While walking visitors receive an enigma via SMS and they have to explore 
the location looking for the solution: once visitors solve the riddle and send 
back the answer via SMS they get new codes for a new story. Every game ses-
sion include normally six stories related to six different places in the city and 
every book includes two game sessions.

The plots are written by famed writers and are different for every city, these 
are the teasers: 

Milan - The Diamond by Paolo Roversi
Searching for a stolen diamond in some of the most haunting corners of 

Milan: from the dark lady on the spires of the Duomo, to the Devil’s Horns 
at Saint Ambrose’s, from the nocturnal spectres of the Sforza Castle to the 
murders of Stretta Bagnera. 45 stories tell you 45 places in Milan. Discover 
history of the city, her music and design tradition. Milan The Diamond is an 
itinerary lined with enigmas to uncover the secrets and learn about the most 
fascinating places of the city. You can be the hero of the story.

Rome - The Ruyi by Alberto Toso Fei
Sixty stories about sixty places in Rome. Having long been the centre stage 

of world history, Rome has countless stories to tell about emperors, popes, 
artists, talking statues, magicians and much more. As you learn about the 
affairs of the noble Borgia family and about the misadventures of Virgil the 
Magician, as you pass by the Colosseum, the popular Trastevere neighborhood 
and many other places, you’ll discover Rome’s fantastic secrets. Rome the Ruyi 
is an itinerary lined with enigmas to unlock the mysteries and discover the 
most fascinating corners of the eternal city. You can be the hero of the story.

Florence - 2054 by Luciano Artusi
Forty-five stories about forty-five places in Florence. Learn about the 

unique, fascinating mysteries of the city that gave birth to the Italian lan-
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guage, inspired Dante’s cantos and the grand works of Leonardo da Vinci 
and Brunelleschi. Florence 2054 is an itinerary lined with enigmas to un-
cover the mysteries and discover the extraordinary beauty of the capital of the 
Renaissance. You can be the hero of the story.

Venice - The Ruyi by Alberto Toso Fei
Sixty stories about sixty different places in Venice. From the myth of the 

sad fairy to the legend of the column that disappeared, from the lone cannon 
that stopped an entire armada to the mermaid who married a fisherman. 
Searching for a magical scepter, you can discover the city that lies on the 
water. Venice The Ruyi is an itinerary lined with enigmas to uncover the 
mysteries and learn about the most enchanting places of Venice. You can be 
the hero of the story.

Verona – Amor by Francesco Mazzai
Thirty-five stories about thirty-five places in the city of lovers. From be-

hind the scenes of the tragic love story of Romeo and Juliet to a tale about 
Alboino and Rosamunda, from the story of the villain Bertoldo to the in-
triguing secrets surrounding the city’s Roman theatres. Verona Amor is an 
itinerary lined with enigmas to unlock the mysteries and discover the most 
charming corners of the city of lovers.

New York  - The Pegleg by Timothy Speed Levitch
In 1647 A.D, a particular pegleg, a prosthesis with mystical powers, ap-

peared on Manhattan Island. In that year, Peter Stuyvesant, stepped ashore 
and planted his wooden leg, which was covered with bands of silver, firmly 
on this soil. After Stuyvesant’s death, the magical limb lay hidden with him 
in his family’s crypt in the east village, but right before the crypt was perma-
nently sealed, the peg leg vanished and has been missing ever since. 

WhaiWhai New York is available also as an iPhone app which avoids visi-
tors to buying the book.

All the games can be played alone or in group or challenging other indi-
viduals or groups.
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8. Data analysis

Chapter eight discusses the data collected through the analysis 
of the cases, schematically represented by the charts. All the data 
collected analysing the cases are converged in the graphic represen-
tation proposed along the chapter in order to facilitate the analysis 
and support the discussion.

The discussion is firstly addressed in an ordered manner, analys-
ing all the remarkable criteria and making sense of the results, 
while the last section proposes a more integrated analysis of the 
data, making results overlap in order to answer the questions posed 
in the previous chapter and get insights.
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8.1. Who, why and for whom.

The first cluster of analysis outlines the cases with raw lines but it’s useful 
to answer who and why questions.

Looking at the actors usually involved in the deployment of the projects 
three remarkable facts can be noticed: universities and research centres are 
the most active in the field; cultural institutions are not always involved in 
the project development; private societies and foundations have a prominent 
role.

Universities are quite always involved in the projects described for two rea-
sons: first, the advanced use of mobile technology in museums and cultural 
institution is still a complex issue that needs research to be developed and 
understood and second, the tools used to find and select cases could have in-
fluenced the results (scientific web search engines, conference proceedings).

More surprising is the fact that the institutions for which the projects are 
developed are not always involved in the design of the experience, but look-
ing more in detail we can also notice that very often this condition is verified 
when projects involve the urban space and not museums. In this light the 
results seem more comprehensible but anyway they very often highlight a 
lack of strategic vision on the projects and this result could mean that sev-
eral projects have been developed in order to test technological potentialities 
rather than offer a really meaningful experience for museums.

Private societies and foundations have a paramount role and are particu-
larly active in providing those competences (programming, developing, in-
teraction design …) hard be found in cultural institution and universities.

These remarks partially address who questions but why these applications 
have been developed? 

Looking at the documentation produced by developers and researchers 
who took part in the projects it results that for quite all the applications, the 
first aim is to create an educational experience able to amuse visitors, that is 
conveying knowledge in an entertaining way.

This result is consistent with the declared aims of museums and cultural 
institutions (ICOM, 2007) and is in line with the targets mostly addressed 
by the projects, middle and high school students and family groups.

If we look indeed at the stated targets of the projects it emerges that teen-
agers are considered the most appropriate audience for such applications and 
that smaller children are addressed only within a family group where parents 
can take control of the experience and make use of mobile technology (e.g. 
M@M and Kurio).

Some projects, such as PSM, voluntarily address a broad audience intro-
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ducing different game mechanics which can fit all age groups while others, 
such as Tate Trumps, propose very simple activities that can easily fit with 
different targets.

Those projects with a more touristic vocation such as REXplorer and 
WhaiWhai look, voluntarily or not, at young couples or small groups of 
friends visiting cities. 

The target is certainly one of the main constraints to be carefully consid-
ered while developing mobile experiences and designing for a generic audi-
ence can result in frustration for some groups: in CoCicero, for example, 
adult testers report the experience as amusing but frustrating in terms of 
contents and dynamics and more suitable for children (Dini, Paternò, & 
Santoro, 2007).

8.2. Where and when.

Other two constraints that heavily influence the nature of the projects are 
place and time, namely the location in which the experience takes place and 
the time of the experience related to the visit.

From the charts it emerges that most of the experiences described (9 out 
of 14) take place indoor, usually within a museum, while only four relates to 
the urban space and one to an open-air archaeological park.

This result is not surprising: museums are traditionally places of election 
for mobile interpretation and offer a limited and constrained space for ex-
perimentation. Most of the projects are indeed pilot experiences that need 
careful settings and heavy user tests and museums allow developers to easily 
operate, implementing for example a wireless network or placing RfID tags.

On the contrary, the urban space can be too wide to be monitored or con-
trolled and quite all the projects implemented for a urban experience employ 
a less complex technological system.

Frequency1550 is the only game played in the urban space which explores 
the use of front end technologies (for 2005) and not by chance users’ tests 
report frequent technical problems related mainly to the loss of GPS or 3G 
signal (Huizenga, Admiraal, Akkerman, & Dam, 2009).

The choice of the location is then not only influential on the kind of ex-
perience to be designed but also on the technological platform and system 
to be implemented.

The second criterion used in this cluster to analyse the projects it’s aimed 
at understanding whether the use of mobile technology and games mechan-
ics can expand the experience beyond the visit or not.

Looking at the results the answer seems to be that they can enhance the 
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visit experience but they do not expand it beyond its temporal limits. 
Only one project - Explore! - provides visitors with pre and post-visit ex-

periences aimed at presenting the game and then debriefing it: however it 
should be noted that these two phases are not based on mobile technologies 
even if they refer to the mobile experience to be done or just done. 

This result is quite unexpected, especially for those projects heavily relying 
on a constructivist approach, that suggests to provide visitors with time to 
prepare the learning experience and time to reflect about it (Hein, 1998). 

The game model on which all the projects are based is very likely the rea-
son for this limitation: the magic circle (Huizinga, 2002; Salen & Zimmer-
man, 2004), with its spatial and temporal constraints and dedicated rules, 
limits the experience to the visit in itself.

Another reason can be identified in the portability of mobile devices that 
well suits with a nomadic and kinaesthetic experience (Dexter Lord, 2007) 
such as visiting a museum or a city, but is less appropriate to plan an experi-
ence or to rethink about it.

It does not follow that all mobile gaming activities must be constrained 
within the temporal limits of the visit: pervasive game indeed and in particu-
lar alternate reality games demonstrate that the magic circle can be expanded 
far beyond its limits, till a perfect mix of game with the real life (Montola, 
Stenros, & Waern, 2009).

The time of the experience is then another constraint to be early addressed 
while designing a mobile application because it can influence several factors 
such as the game genre, the actors to be involved and the technology to be 
employed. 

8.3. What do they talk about?

The cluster dealing with the contents of the mobile experience is aimed at 
understanding what are the contents, what level of deepening they reach and 
who are their creators/editors.

The first chart highlights that all the projects described present contents 
referred to the collection, the objects and exhibits exposed in the museums 
or the points of interest scattered in the city. Some others provide visitors 
also with contents related to the case (e. g. the museum building or the city 
as a whole) fostering knowledge deeply about the case and broadly among 
the exhibits (Klopfer, 2008).
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Fig. 8.1. The charts represent data gained by the analysis of the 14 case studies, regarding the actors and the competences 
involved, the location and the time of the experience.
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Surprisingly there isn’t any project which relates the collection with similar 
or different collections of other museums or cities, allowing visitors to make 
comparisons and contextualize the works, an opportunity easily exploitable 
with mobile technology. 

The projects with a strong narrative structure very often provide visitors 
also with contents that relate to the history of a place, or to the daily life of 
historical figures or to famous legends: these contents are described in the 
chart as intangible.

If we look at the level of deepening of contents, here roughly defined 
for beginners, amateurs and experts we notice that all the projects propose 
very basic contents, suitable for children or teenagers or people without any 
knowledge of the subject. 

This result is in line with the targets identified by the different projects but 
can be also explained with the choice of a game approach: design mechanics 
and games dynamics indeed very hardly allow to go deep into contents, using 
basic information easy to be read or retrieved.

This remark opens to important challenges for designers and developers 
who want to engage visitors in a game experience but not simplifying con-
tents: only two projects WhaiWhai and PSM follow this approach.

WhaiWhai solved the problem introducing very basic game mechanics, 
quizzes, and using mystery stories to convey contents; PSM instead proposes 
different ways to gain points, some addressed to young visitors, such as col-
lecting cards, and some suitable also for adults, such as answering questions.

The last criterion used in this cluster tries to understand who are the crea-
tors of contents: experts or curators, users or both. This criterion is useful in 
the light of the progressive shifting in content creation from experts to users 
(Simon, 2010) that are getting more and more involved by institutions in 
the creative process.

Looking at the analysed projects it emerges that quite all the applications 
are structured around contents edited by curators or experts and that only 
one project - Brighton Fishing Museum - proposes contents edited by users 
together with experts with a user centred approach. 

This result is in line with the idea of Silverman (1999) that maintains that 
curators’ voice must provide an excellent and well-researched interpretation 
and that visitors’ voice is in addition to and not instead of the main exhibit 
message.

The game approach and in particular the widely adopted treasure hunt 
rules may also have influenced the choice, requiring a rigid structure of con-
tents linked to specific places and not living space to visitors’ voice.

Of course this remark does not explain why users haven’t been involved in 
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Fig. 8.2. The charts represent data about contents.
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the design of the projects, like for the Brighton Fishing Museum: the experi-
mental nature of several projects together with a still growing awareness of 
the possible role of users can be at the basis of this choice.

8.4. Theoretical approach.

The fourth cluster analyses the theoretical framework of the projects on 
the basis of three learning approaches identified in chapter three and of the 
model of expansion proposed by Montola et al. about pervasive games (Mon-
tola, Stenros, & Waern, 2009).

The projects are clustered within three categories - focused, immersive and 
collaborative - according to the main approach they follow: more focalised 
on learning outcomes, on involving visitors as character of a story or aimed 
at stimulating socialization among visitors.

Looking at the results it emerges that the focused approach is dominant, 
followed by the immersive and by the collaborative approach.

This means that several experiences (6 out of 14) are strictly aimed at mak-
ing visitors learn something about the exhibits and the game mechanics are 
usually employed to make people notice some details and verify they have 
gotten the key message.

Other projects (5 out of 14) attach less importance to the acquisition of 
specific notions and are aimed at involving visitors in simulations: users play 
roles and are called to act as if they were pilgrims in the middle ages, or 
detectives looking for clues, ghost hunters or characters of mystery stories. 

Very often these experiences include game mechanics common to the fo-
cused approach: what changes is that they haven’t an end in themselves but 
are fully integrated into a plot.

The third approach, the collaborative, includes those projects (3 out of 14) 
that employ game mechanics to stimulate social engagement: the final aim 
is very often to make people acquire new knowledge but it happens through 
social activities and collaborative gaming.

The other criterion proposed in this cluster is adapted by the concept of 
expansion proposed by Montola et al. and referred to pervasive games (Mon-
tola, Stenros, & Waern, 2009): spatial, temporal and social.

This categories have been already described in chapter 7, but are here in-
terpreted in a slightly different way.

Spatial expansion does not only mean the inclusion in the magic circle of 
uncommon places of the urban space, but also the layering of the real and the 
virtual space through augmented reality or location based contents. 

For temporal expansion it’s not necessarily intended the complete overlap-
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ping round-the-clock of life and game but rather the mixing of different 
time periods and social expansion here means the result of design mechanics 
aimed at making visitors meet and interact with strangers and not only, as 
postulated by Montola et al., the involvement of unaware bystanders in the 
experience (Montola, Stenros, & Waern, 2009).

Looking at the chart which depicts the different models of expansions pur-
sued in the projects we find a quite perfect equilibrium: what emerges is that 
only four projects, and in particular, those with a strong narrative structure, 
expand the experience in more than one dimension, usually mixing spatial 
and temporal expansion.

This result could mean that projects aimed at making visitors socialize 
with strangers or involving them at an high level of social engagement are 
normally linked to the hinc et nunc while structured stories are likely to bring 
users in a mixed temporal and spatial experience.

8.5. Sociality & social engagement.

This cluster is aimed at analyzing the projects from the point of view of 
sociality and social engagement and the categories used to depict the projects 
are based upon the semiotic square proposed by Debenedetti (2003) and the 
five steps of social engagement described by Simon (2010).

The first chart categorizes the projects according to the models of sociality 

Fig. 8.3 
The two charts repre-

sent the main learn-
ing approach of the 

analyzed project and 
the model of expan-

sion they propose.
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they enable: fusion visit, that is a visit done by a group of people together; 
solitary visit is the exact opposite, the visit of a singleton; the separated visit 
is carried out by companions or a group who experience the visit together 
but in a personal way, with an alternation of solitary and fusion visit; the 
pursuit of social engagement is instead that of a singleton looking for dia-
logue and sociality (Debenedetti, 2003).

From the chart it emerges that most of the experiences analyzed (9 out of 
14) enable a fusion visit: in this cluster there are quite all projects based upon 
a role-playing game and those addressed to families. 

The separated visit is allowed by those experiences designed to guarantee 
an high level of personalization together with a constant sense of social pres-
ence: visitors play alone or in small groups but in continuous contact (direct 
or indirect) with other singletons or groups, collaborating or competing with 
them.

Solitary visit is the model of sociality usually enabled by audio guides and 
in this analysis it collects all those projects that support solo games, such as 
Tate Trumps, Via Mineralia or WhaiWhai: surprisingly this model is not 
highly represented in the projects analyzed, and from this result we can infer 
that the game structure easily overcome the limitation usually linked to the 
audio guides.

The pursuit of social engagement is allowed only by the PSM project which 
rewards players with points if they get in contact with other players or groups 
of players, stimulating information sharing and new social relationships. 

Of course a single project can enable different models of sociality: Fre-
quency1550, for example, enables a fusion visit among the members of the 
on-site team and among those of the on-line team, but in the same time the 
two teams conduct a separated experience. 

The second chart describes the levels of social engagement enabled by the 
projects: the level five, direct social engagement, is by far the most represent-
ed. This result is consistent with the previous chart, because all the projects 
that enables a fusion visit necessarily allow direct social relationships.

The indirect social engagement is usually fostered by those game experi-
ences that allow communications among different players or group of play-
ers, for example via chat, or data exchange or walkie-talkie (Archie, CoCic-
ero, Frequency1550, PSM).

Among those analyzed, there aren’t experiences at the third level, personal 
interests in a wider context: this group should encompass projects that sup-
port web 2.0 dynamics, such as creating contents and sharing them with 
friends, making comments, linking information and so on.

The first two levels are characterized by a personal experience, and include 
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Fig. 8.4. The two charts show the approach to sociality issues in the analyzed cases: above the models of sociality proposed 
and below the pursued level of social engagement.
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the same projects encompassed in the solitary group of the previous chart.

8.6. Game characteristics.

Four defining characteristics of games are here employed to categorize the 
projects: players, conflict, rules and story.

The first chart highlights that less than half of the projects proposes a solo 
game, an experience played by a singular visitor while the other half is struc-
tured upon a team game.

Among the team games the majority (5 out of 8) is structured as a role play 
experience: every visitor/player within a group embodies a character with 
particular gifts and duties and needs to collaborate with others in order to 
complete tasks and missions.

Of course collaboration is required also among members of a team in-
volved in experiences not based on role playing, as shown by the second chart 
which describes the kind of conflict embodied in the game activities. 

Fig. 8.5 
The first four charts 
(players, conflict, 
story and rules) refer 
to gaming while 
the last two refer to 
the employment of 
technology.
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From the chart it results that collaboration is never employed as the only 
conflict model but only associated with competition: in other words the 
most common conflict model is a competition among groups within whom 
members collaborate.

The competition is without collaboration when the game is played by 
only one visitor and the competition can be against other players/visitors or 
against the system. What emerges is that competition is employed in every 
project as a means to stimulate visitors’ engagement, as the stimulus that 
makes users desire to play/visit.

Competition is indeed pointed by several authors as a defining character-
istic of games (Costikyan, 1994; Huizinga, 2002; Juul, 2005; Prensky, 2001; 
Salen & Zimmerman, 2004; Suits, 1990) and the only cooperation is maybe 
not seen as a sufficient stimulus for the game experience.

Broadening the concept of collaboration, it can also refer to a tour not 
based on game, in which contents are offered to visitors without any sort of 
challenge.

Looking at the game rules that govern the experiences it results that the 
majority of them (8 out of 14) are based upon treasure hunt and similar 
models (like scavenger hunt, geocaching), few are based upon the urban ad-
venture game model and only two employ a card game model.

Urban adventure games are essentially treasure hunts and counting them 
together it results that this model is definitively paramount: this result indi-
cates that curators and developers are closely tied to a tour model with stops 
(Proctor, 2010). Treasure hunts indeed well suit with museums and cities 
because the objects to be discovered can easily coincide with museum exhib-
its or points of interest in the city and the game mechanics are employed to 
stimulate interest and to verify the acquisition of knowledge. 

This result is very meaningful because it indicates clearly two things: the 
tour model is at the basis of these experiences and at the same time it indi-
cates that there is space for introduction of other game mechanics and rules.

The card game model proposed by PSM and Tate Trumps are based upon 
the idea of collection, and virtual/physical cards represents works of art or 
exhibit that can be collected, exchanged and played.

Story is the last characteristic to be considered in the analysis of projects: 
form the chart it emerges that half of the projects are based upon a strong 
background history while the other half is structured as a sequence of targets 
to be accomplished. 

Background history is usually employed to give contextual information 
to visitors and when the application is not developed to obtain specific and 
quantifiable learning outcomes. Conversely the projects structured as series 



8. data analysis160

of targets usually have a more defined learning aim and the sequential steps 
give visitors new knowledge and verify its acquisition through game mechan-
ics.

8.7. Role of technology and platforms.

This last cluster is more technical and is aimed at understanding what is 
the role of technology within the analyzed projects and what kind of plat-
form they use. The first question is answered with the two categories pro-
posed by Montola et al. (2009): technology sustained applications and tech-
nology supported. The first category encompasses all the experiences which 
heavily rely on technology and that could not be carried out without mobile 
devices or a structures technological framework, while the latter includes all 
those projects that use technology as something that add to the experience.

Analyzing the results it emerges that the great majority of the projects are 
technology sustained, and that only two of them are technology supported. 

This outcome can be explained with two motivations: first of all mobile 
games in museums and cultural institutions are frequently developed by re-
search centres and universities who use this applications to test systems and 
software and secondly because they employ game mechanics that require the 
use of technology (augmented reality, RfID tags …). Technology supported 
projects, like City Treasure and WhaiWhai, employed mobile devices only as 
a drill-and-feedback system that can be easily replaced with other systems: in 
other words the core of the experience is not the mobile device.

The results that emerge from the last chart partially confirm the remarks 
just written: quite all the projects employ a platform developed ad hoc for 
the experience, only one adapts an existing one and none employs off-the-
shelf solutions.

8.8. Convergence of data.

The data collected through cases’ analysis have been discussed in the previ-
ous sections but what still lacks is their convergence and a more integrated 
discussion.

If the analysis has indeed answered the first question posed at the begin-
ning of the previous chapter (what design mechanics and game dynamics 
are employed?) it’s necessary to make data converge in order to gain further 
insights.

In particular it’s useful to understand what influences or governs what, 
how all the criteria are interrelated and how they can be arranged within a 
general framework.
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A first question to be answered is whether the theoretical approach of the 
projects influences or not the choices of contents, mechanics and dynamics 
of interaction.

Crossing data about the theoretical approach and the kinds of content, it 
emerges that projects developed with an immersive approach usually convey 
more varied kinds of content than others; crossing data about the theoreti-
cal approach and the story (within the game cluster) it results that the same 
projects based on an immersive approach are all structured through a strong 
background history.

From this evidence we can infer a direct relation between an immersive ap-
proach, with a solid background history and the variety of contents: a story 
can indeed include detailed information about an artefact, contextual data 
and intangible info, such as the story of a painting or the daily life of a city 
in historical times.

Intangible contents are never addressed by projects developed with a fo-
cused approach: they are usually developed around the collection, be it that 
of a museum or points of interest in a city, or around the case (building/
city). These data confirm once again that the narrative approach is useful to 
convey varied contents although less detailed.

The theoretical approach seems to influence the choice and nature of con-
tents but, of course, it could be true the contrary, namely that the available 
contents strongly influence the approach to be chosen.

Contents are indeed the core of museums and cultural institutions, around 
which it’s usually built the experience: in this light contents can be intended 
as constraints, able to influence the strategy to convey knowledge, or better 
as an issue to considered early in the design process.

The analysis therefore shows a tricky relation between the theoretical ap-
proach and the contents but, as stated before, contents are at the very basis 
of cultural institutions and, together with the fostered learning model, are 
able to govern the approach and the choice of narratives.

Analysing the relationship between the three theoretical approaches and 
the levels of social engagement it emerges that the collaborative approach has 
a natural direct connection with the level of social engagement: the projects 
clustered within this approach indeed totalize the highest scores in Simon’s 
scale of social engagement (Simon, 2010).

On the contrary most of the projects included in the focused approach 
achieve lower scores in the same scale, proposing very often personal experi-
ences. 

The focused approach is undeniably strongly committed to the learning 
outcomes and fits better with a personal experience as demonstrated by Paris 
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and Debenedetti (Paris, 1997; Debenedetti, 2003). 
As a result, social engagement seems to be partially influenced by the cho-

sen theoretical approach together with the other constraints analyzed before.
Other data to be converged are those emerging by the study of the ad-

dressed target and the levels of deepening of contents: teenagers are the most 
common target declared by developers and unsurprisingly quite all the pro-
jects convey very basic contents. 

Teenagers are indeed seen as the most appropriate target for mobile gam-
ing experiences and only two projects (WhaiWhai and PSM) propose topics 
and dynamics that can fit with an older target, typically young couples and 
groups of friends.

The choice of the target is also in line with the final aims declared by de-
velopers that quite accordingly refer to a learning and engaging experience. 

The target to which address the project, together with the time and the 
place of the experience, can be seen as basic constraint for the project devel-
opment, because they can influence the mechanics, the dynamics and also 
the contents.

Another strong constraint to be early addressed in the development of the 
project is the role of technology and the choice of the platform: as discussed 
in the previous section project developers can decide whether technology 
must sustain or only support the experience and what kind of platform em-
ploy (existing or ad hoc).

The choice of technology is a critical point in project development: an 
early decision about the platform can indeed limit or influence too much 
the choice of contents, mechanics and narratives but on the contrary a later 
choice can determine high development costs and very specific competences. 

Quite all the analyzed projects heavily rely on technology and employ ad 
hoc platforms: this choice may suggest a process where the development of 
the technological system follows the creation of a scenario or, on the contra-
ry, an early development of a platform and its test with cultural institutions. 

The designerly approach that informs this thesis and the aim of creating 
a general framework and a process to be employed in museum and cultural 
institution to create scenarios for mobile experiences, necessarily asks for an 
early choice of technology or, at least, an early consciousness of related issues.

Technology is consequently here introduced as an issue to be addressed 
very early in the project development.

Trying to summarize and structure the points here merged we can identify 
as constraints for the creation of a project the target, the time, the place and 
technology.

Contents, sociality and the theoretical approach as well, cannot be con-
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sidered as constraints of the project but as three interrelated issues to be 
addressed very early, in order to define the mechanics and the narrative of 
the experience.

The criteria discussed till now can answer several questions: who is the pro-
ject for? When and where does it happen? What technology support it? What 
contents are conveyed? What is the model of sociality fostered and what is 
the main theoretical learning approach?

From the answers to these questions stem the boundaries of the experience 
and the mechanics of interaction between visitors and contents and among 
visitors themselves but still lacks a definition of the quality of the enabled 
relationships.

The constraints together with the fostered model of sociality and the theo-
retical approach can indeed define the boundaries of the experience and how 
people relate with exhibits and other visitors but they still not define on what 
basis visitors are linked to contents or to other visitors: a definition of the 
kinds and of the attributes of the relationship is required to guide the defini-
tion of the models of interaction between people/contents.

The rules of the game/experience, the configuration of visitors (group/
solo) and the kind of conflict can be then deduced and inform the models of 
interaction together with the story.

The analyzed projects, indeed, show that the rules of the game together 
with the configuration of players (group/solo) highly influence the way visi-
tors act during the experience while the conflict is employed to stimulate 
people to keep on the experience.

8.9. Mobile gaming: pros and cons.

The previous chapter and the sections included in this chapter have broken 
the experiences into their basic units and the interrelations among them have 
been highlighted.

It’s useful now to critically analyze and discuss the advantages and the 
disadvantages of the game approach in order to consciously structure the 
framework and the process in support of the design action.

Starting from the cons of the game based experiences the first observable 
disadvantage is a strong limitation in the addressed audience: most of the ex-
periences analyzed are indeed developed for teenagers and very few look at an 
older audience. This limitation has a strong influence on the level of deepen-
ing of contents, usually very basic and aimed at conveying few clear notions. 

An aspect to be clarified is whether this choice stems from a misconcep-
tion of developers who automatically associate games with teenagers or if 
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the choice of the target audience follows an educative aim and the choice of 
game approach follows then the target.

Anyway the outcome is the same: game based experience are usually ad-
dressed to teenagers and do not take into account that several game experi-
ences, such as pervasive games (Montola, Stenros, & Waern, 2009) look also 
at older players.

Another disadvantage reported in the projects’ analysis is a limitation in 
terms of time: quite all the games discussed propose a “during visit” experi-
ence and only the Explore! project introduce pre and post visit activities, 
although not strictly related to the game itself.

Pervasive games and in particular alternate reality games show that the 
boundaries of time can be easily broken (Montola, Stenros, & Waern, 2009) 
and the success of projects such as Ghost of a chance1 at the Smithsonian 
Art Museum (not included among the cases) let infer that this limitation is 
not directly related to the game approach but rather to a voluntary choice of 
developers.

Pre and post visit experiences are indeed pointed as highly educative espe-
cially by theorists of constructivist school whose instances are here encom-
passed in the immersive and partially in the collaborative approach.

An additional limitation can be found in the fostered models of sociality: 
the experiences discussed promote quite equally a social and a solitary visit 
but only one project include game mechanics aimed at the pursuit of social 
engagement, namely a relationship with unknown people, strangers. Also 
group game are mainly played exploiting pre-existing social relationships 
(families, groups of friends, school classes …).

This restraint can be partially explained as a consequence of the nature of 
games itself that tend to create a closed group of people who share attitudes 
and rules (Huizinga, 2002) but once again pervasive games show that the 
game mechanics can include in the experience unaware bystanders or other 
participants (Montola, Stenros, & Waern, 2009).

Mobile games require often a very careful direction and specific compe-
tences: as a result quite all the experiences discussed do not involve users 
and public in the project development and participation is more frequently 
a result of the game rather than a starting point.

Looking at the advantages of a game based approach the first to be high-
lighted is an high level of involvement of visitors: they are indeed asked to 
reflect about contents but also to interact with them, to walk, to search, to 
compete with others players or to collaborate within a groups, talking and 
giving reasons for their choices. 

The active visitors’ involvement is indeed strongly advocated by the latest 
1
http://www.ghostso-
fachance.com/
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museum learning theories (Hooper-Greenhill, 2007; Lord, 2007) and the 
experiences analyzed show good results in terms of learning.

Another evident advantage is the ability to motivate visitors/players to 
carry out and complete the visit, paying more attention to exhibits: competi-
tion, on which games are based, is seen as a powerful stimulus for visitors.

Game based experiences are then useful to stimulate active involvement 
and learning but they seem to be useful also to foster social engagement: 
from the cases’ analysis based upon the five levels of social engagement (Si-
mon, 2010) it emerges that game approach can enhance social relations.

Most of the projects indeed foster direct sociality among visitors especially 
through group games: role playing or simply group experiences ask visitors 
to engage socially with other visitors, be they companions, relatives, friends 
or strangers. The game acts as a catalyst of sociality because the game me-
chanics themselves can require interaction among visitors.

Role playing experiences in particular seem to be particularly useful in 
stimulating active participation because they give a role to each player with 
particular “powers” and duties and ask for collaboration between the differ-
ent roles in order to accomplish tasks.

Summarizing, game based experiences can easily control the behaviour of 
visitors introducing game mechanics but can have limitations in terms of 
deepening of contents and time of the experience, and require a careful de-
sign in order to be successful.

These limitations, highlighted by the analysis of cases, come also with ad-
vantages mostly related to learning and social engagement: the main propo-
sition from which stemmed the analysis of cases is then confirmed, because 
from the analysis it results that a designed use of mobile gaming and game 
dynamics can stimulate active learning and social engagement during cul-
tural visits.

The analysis carried out in this sections has broken down the experiences 
proposed by the several projects into basic units, have discussed how these 
units are reciprocally interrelated and confirmed that a game-like experience 
can stimulate active learning and social engagement: the next chapter will 
propose a general design framework and a process to compose the units in 
order to design a mobile experience.
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9. Design framework 
and process. Detailed 
description

Chapter nine opens the third part of this thesis, and provides 
a detailed description of the design framework and process here 
proposed as a support tool for the design of mobile experiences for 
museums and cultural institutions at large.

The first part explains the general process through its main phas-
es and steps while the rest of the chapter describes in detail every 
single unit encompassed within the framework.
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This chapter starts the third part of the thesis, describing the general de-
sign framework and process aimed at supporting the use of mobile technol-
ogy and mobile gaming for museums and cultural institutions. 

As already stated, the aim of the framework is to provide a tool that sup-
ports the design process, allowing developers to control the most critical 
issues related to a mobile project. The process is a design tool as well, that 
relates the basic units of the framework into a sequence of interdependent ac-
tions and choices. The tools are necessarily strictly linked and are grounded 
in the cases’ analysis and literature review.

The attempt to build a tool to support the design of mobile experiences is 
not completely new in cultural field: Nancy Proctor in a paper presented at 
MW2010 conference (Proctor, 2010) lists six guiding questions developers 
have to ask themselves in order to design a meaningful mobile experience.

1. Who is your target audience?
2. What do they want to know?
3. Where do you want to take them?
4. Soundtracks, soundbites: both or more?
5. How will you tell the story?
6. What platform(s)?
They do not assume the actual role of a supporting tool but make develop-

ers reflect on five basic features of a mobile experience: audience, contents, 
space, narrative model and technology.

What lack to be a meta-design tool are the interconnections among the 
units and a process to be followed in order to optimize the process of deci-
sion making.

A design process is indeed a sequence of decisions to be taken, in which 
every decisions necessarily affect the others and the question-like model pro-
posed by Proctor (2010) may support the design activity.

The system here proposed incorporates Proctor’s questions, framing them 
into a wider structure, that adds features and organize them in a sequential 
process.

The general structure is here described with two different levels of details: 
a first description of the general frame - the macro-structure - is addressed 
in this section while a more detailed analysis of each framework’s unit and 
its relations - the micro-structure - is presented in the next sections of the 
chapter.

The choice to describe the system with two different levels of detail aims 
at making readers understand both the general structure in its essential com-
ponents and the diverse units and sub-units that populate and inform the 
design framework.
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The picture (fig. 9.1) shows the four main steps of the design process: ana-
lytic phase, creative phase, implementation phase and testing phase.

The four steps are those of a common design process: brief and analysis, 
concept/design, implementation and evaluation plus some iterations through 
a recursive process of corrections and tests.

The outcome of the process, indeed, should be a mobile experience and 
the common interaction design process seems to fit well: definition of needs 
and requirements, concepts’ development, mock-up and evaluation, plus an 
iterative process of review between the mock-up and the evaluation till the 
final delivery of a working product.

The four steps process is therefore a transposition in the mobile field of 
the widely diffused design process but it is also grounded in the analysis of 
the cases.

Although the documentation available about the different projects, upon 
which the study has been mainly conducted, rarely describes the process 

Fig. 9.1. 
General design pro-

cess through its main 
steps. 
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followed by developers, two experiences (Brighton Fishing Museum, Kurio) 
document in detail all the steps while for the other it’s possible to recognize 
some common points.

The process followed to develop the interactive experience for the Bright-
on Fishing Museum can be described in a simplified way as: data mining 
through interview with curators and visitors; writing of the story and game-
play scenario; two draft iterations; implementation and evaluation (Danks, 
2007).

The process described for Kurio is similar but introduces participatory 
workshops: definition of requirements through literature review, interviews 
and field observation; participatory workshops; storyboard of the scenario; 
implementation and evaluation (Wakkary, Hatala, Muise, Tanenbaum, & 
Corness, 2007; Muise, Tanenbaum, Wakkary, & Hatala, 2008).

The two processes described here in a simplified way follow the already 
cited design process that starts with an analytic phase, proceeds with a crea-
tive step, followed by an iterative process of implementation and testing. 

The documentation retrieved about the other twelve analyzed projects does 
not report the process of development in a detailed way but several projects 
describe the scenario on which the system has been implemented: the scenar-
io necessarily implies a creative process of interpretation of requirements and 
constraints into a model of interaction with contents and among visitors.

This process of creative interpretation of requirements and constraints into 
a story, models of interaction and finally into a scenario is the focus of the 
framework here proposed, that aims at giving developers a supporting tool 
for the design process. Implementation and test are important as well but the 
core of the framework is played between the analytic and the creative phase.

Without diminishing the role of the actual development of the system and 
of its evaluation, the designerly approach that informs the thesis necessarily 
shifts the attention towards the first two steps that are those that differentiate 
one experience from the others and interpret the richness and the peculiarity 
usually connected to every museum and cultural institution into a feasible 
scenario of mobile interpretation.

For this reason the research does not address these last two steps that are 
only described in a very synthetic way in this section.

The first step, the analytic phase, is aimed at retrieving all the information 
that could be useful for the development of the project and to take all the 
necessary decisions in order to structure the experience.

Compared to the common design process it encompasses the brief and the 
research: it captures indeed an aim as input and support developers to detail 
the brief, namely the requirements and needs, and to retrieve all the neces-
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sary data, that is the research. 
In the framework the analytic phase is structured in five main units (fig. 

9.2): constraints, learning approach, sociality, relationship and contents.
The second step, the creative phase, is the most articulated and receives 

as input the outputs of the analytic phase. It aims at interpreting all data 
received from the previous phase and transform them into models of interac-
tion and story and finally into a feasible scenario.

An intermediate step between the analytic phase and the creative phase is 
the definition of the mechanics of interaction with contents, that is informed 
mainly by the constraints, the learning approaches and sociality issues. 

This in-between step is not exactly an analytic one because it elaborates 
contents, constraints and decisions but it is not a fully creative one because, 
as the next sections will describe, it suggests a defined set of mechanics, al-
though expandable.

The image (fig. 9.2) shows the main components of this phase and their 
general relations: mechanics of interaction (in-between), models of interac-
tion, story and scenario building.

A detailed project scenario ends the creative phase and could go through a 
refinement process, with an iterative progression of testing and implementa-
tion, in order to create a scenario that satisfy the requirements and all the 
involved actors and stakeholders.

The project scenario is the input for the implementation phase that, rely-
ing on it, can create directly the actual system or ever more realistic mock-
ups and simulations in order to avoid unnecessary expenses and correct pos-

Fig. 9.2. 
General design 

framework described 
through its main 

phases. 
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sible mistakes early. 
The implementation is therefore strictly interconnected with the testing 

phase through an iterative process that tests the system, debugs it, corrects 
problems and tests the system again.

From the analysis of cases does not emerge a preferred method to imple-
ment and test the system but it’s possible to argue that it depends on the 
chosen platform, on the competences available in the team of developers and 
on several other endogenous and exogenous factors not taken into account 
in this thesis.

9.1. Actors and roles. Building the team.

The previous section has outlined the general design framework and the 
process proposed for the implementation of mobile experiences but has not 
detailed who are likely to be the actors involved in such a process.

Looking back at the analysis of cases it emerges that most of the projects 
(10 out of 14) involve more than one actor and frequently a multidiscipli-
nary team.

As already highlighted the most frequent actors are universities and re-
search centres that typically promote and manage the projects; private socie-
ties, are involved in half the experiences while quite surprisingly not all the 
projects involve the interested institution. The result is unexpected because 
the institution may have an important role in the definition of requirements, 
in contents’ creation as well as in the implementation and testing phase.

Analyzing more in detail what are the competences employed in the pro-
ject development it emerges that the great majority (10 out 14) of the teams 
encompass three different competences: contents’ creation, design and tech-
nological skills.

Not surprisingly only two projects (CityTreasure, ViaMineralia) are en-
tirely developed by only one actor with technical competences.

Crossing data about the actors and the competences it results that when 
the project is developed by only one private society it’s likely to encompass 
all the competences while the projects developed by only one research group 
within universities usually encompass only technical competences. 

Contents’ creation, design and technical skills are therefore the compe-
tences required to develop mobile experiences for museums and cultural in-
stitutions and they can be employed in different ways during the project 
development.

Usually the early involvement of actors with all the required skills can 
result in a faster and better implementation of the actual system but it’s not 
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mandatory: using an off-the-shelf platform can indeed avoid the involve-
ment of technical skills while projects that rely on already existing contents 
could not require contents’ editing skills.

In the proposed design framework what is mandatory is the presence of de-
sign skills, not because they are considered more important than others, but 
because the framework is intended to be used by designers or by developers 
with this kind skills.

It requires indeed the knowledge of the design process as well as compe-
tences that usually belong to designers, such as the ability to creatively work 
on constraints, to build feasible scenarios and to facilitate the communica-
tion between distant domains, like cultural heritage and technology.

Another issue to be considered while designing for visitors’ engagement is 
whether involve them directly or not and in which phase.

Only few of the analyzed experiences report users involvement in the de-
sign process: among those, most of them use visitors’ interviews to define 
needs and requirements, very few involve them in the creative phase (e.g. 
Kurio) while users are massively employed in the testing phase.

Discussing about visitors’ engagement Nina Simon distinguishes three 
main participatory models (Simon, 2010): contributory projects that ask 
visitors for precise and controlled contribution; in collaborative projects visi-
tors are actively involved in processes started and controlled by the institu-
tions while co-creative projects ask visitors to work with the institutions and 
other partners from the beginning in order to define the goal and set up the 

Fig. 9.3 
Main framework of 
the analytic phase.
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project.
The choice of the actors to be involved and consequently of the compe-

tences and whether to engage users or not and at what level is preliminary to 
the process here described and may influence the successive choices.

9.2. Defining the constraints.

This section starts the detailed analysis of the framework through a de-
scription of each unit and sub-unit and of its possible links with other units.

The analytic phase, as mentioned above, is composed by five basic compo-
nents (constraints, learning approaches, sociality, quality of relationship and 
contents) plus their corresponding sub-units.

The section addresses the first unit, that encompasses the main constraints 
identified during the analysis of data: target, time, space and technology.

Constraints are here intended as very basic decisions that can strongly in-
fluence the projects, and from which, obviously, the process must start.

9.2.1. Who is your target audience?

The first sub-unit is the target, that answer to the question: who is the 
intended target of the project?

This choice can be sometimes oriented directly by the defined aim of the 
project (e.g. creating a learning application for a children museum or to en-
gage families in collaborative learning activities) or can be deduced from a 

Fig. 9.4. 
Analytic phase: 
constraints.
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careful analysis of visitors’ data or considering both the instances. 
Visitors can be clustered on the basis of several issues according to the 

final aim: they can be categorized on the basis of demographic and social 
profiles (the most common is age); according to their interests (e.g. modern 
art, epigraphy, musical instruments…) or to their experience on the topic 
(beginners, amateurs, experts); according to the level of technology adoption 
(Rogers, 1962) and so on.

Every choice made in this phase has a strong influence on other units 
within the framework: two examples can clarify the concept.

Addressing children requires not thorough contents, simple narratives, a 
limited duration of the experience and possibly a safe space or, failing it, the 
presence of an adult: the target has therefore influence on the level of deep-
ening of contents, on the story, on the time and space and eventually on the 
model of sociality.

A project developed for families may instead provide contents at different 
levels of deepening to engage all the family members, a mobile device or a 
technological support for each member, a space to allow them to interact 
without disturbing other visitors or dedicated sessions and eventually a story 
with diverse characters: the target is therefore influential on contents, tech-
nology, space and time, story and models of sociality.

The examples demonstrate that the choice of the target audience plays an 
important role in the set up of the project and consequently it requires the 
mandatory participation of the institution, who owns data about visitors 
and can directly act on the exhibits’ space and on the their planning, but can 
preferably involve other competences, such as design and technology, and 
eventually final users.

9.2.2. When does it happen and how long does it last?

Time in a mobile experience for cultural heritage field can have at least 
three different meanings: when the experience happens, how long it lasts and 
finally when it takes place in the overall planning of the institution.

Taking the visit as the reference point, the mobile experience can happen 
before, during and after the visit: the analysis conducted in the previous 
chapters has highlighted that all the experiences take place during the visit 
and that very few provide pre and post visit experiences.

The explanation given for this result is that the game approach with its 
“magic circle” tends to create strict temporal constraints and that mobile de-
vices, for their intrinsic characteristics, well suit with the nomadic experience 
of visit but not with planning activities and re-visiting actions.

This remark suggests that the choice of the time of the experience is in-
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fluenced but also influences the rules and the technology to be employed. A 
treasure hunt or a geocaching, for example, can imply a preventive study of 
the map to find out possible hotspots (pre-visit activity) while a collect&trade 
experience can easily provide a post visit experience. 

At the same time pre and post visit activities can imply the usage of differ-
ent media or devices, such as a video-streaming through the web or a simple 
website, an online forum, an interactive kiosk and so on.

The learning approach can also guide the time of the experience: a focused 
approach with its behaviourist model can easily fit with a “during-visit ex-
perience”, using for example the exhibits to convey very precise and con-
strained contents; on the contrary the constructivist model that governs the 
immersive approach is more likely to provide a pre-during-post visit experi-
ence that involves visitors in a structured story.

Story is therefore another unit of the framework to be influenced by the 
choice of the time of the experience.

The second meaning attached to the time is the duration of the experience: 
it largely depends on when it takes place (pre-during-post) but it is also de-
fined by the chosen target.

An experience designed for children should not last several hours, as well 
as a project addressed to expert visitors can instead provide a longer experi-
ence. The duration has therefore a role in defining the level of deepening of 
contents and, of course, the contrary is also true.

The last feature to be considered is when the experience occurs in relation 
to the overall planning of the institution, namely if it takes place in dedi-
cated sessions or during the opening hours.

This last issue can again be influenced by the target - an experience for 
families is more likely to occur during special events in the weekend - but 
also by the chosen rules – a time based treasure hunts can be hardly played 
in a crowded museum.

The place can also play an important role in defining when the experience 
should take place: for a museum all the remarks cited above are true but 
could not apply for a city or a natural park, just to name a few.

The units within the framework that can influence or by influenced by 
the time are several (target, contents, story, technology, place, rules, learning 
approach) and decisions about this issue should be taken in primis by the 
institution but the participation of other competences are suggested.

9.2.3. Where does it happen?

With the term space it’s here intended a group of issues related to the 
location of visitors during the experience. This unit answers essentially the 
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question: where does the experience take place?
Visitors can indeed be involved in a on site or remote experience, it can 

happen indoor or outdoor, just near the exhibit (be it an object in a museum 
or a point of interest in the city) or diffused along the museum floors or the 
city, or in specific areas and so on.

Regarding the first feature - on site or remote - it must be observed that 
the core of the experience should happen on site because the value of mobile 
technology, as stated several times, relies mainly in its ability to allow experi-
ences on the move. 

Taking into account this milestone it’s also true that part of the experience 
can happen not on site, especially for those which provide pre and post visit 
activities. 

This choice affects directly technology issues, is strongly connected to the 
time of the experience and can be influenced by the chosen learning model; 
the immersive approach for example encompasses several instances of the 
situated learning model requiring therefore an on-site experience. Certainly, 
as all the constraints, it affects contents and the story.

The second feature - indoor or outdoor - is necessarily strictly linked to the 
kind of institution the project is addressed to (museum, gallery, city, natural 
park) but the choice is not so obvious: a city museum could for example or-
ganize a mobile experience in the urban space or conversely the municipality 
can create a mobile tour that brings visitors within several museums, without 
taking for granted the association museum-indoor, city-outdoor. 

Furthermore indoor/outdoor is not a dichotomy, because the same experi-
ence can easily encompass both the possibilities. 

The most evident influence of this choice is on technology: just to make 
an example, if the experience is based upon location awareness the methods 
to trigger visitors’ position can differ between an indoor and an outdoor 
experience. 

The target together with the models of sociality can affect this choice: an 
indoor experience can be played, with due cautions, by a not supervised child 
but the same condition is necessarily not valuable for an outdoor experience. 

The last feature that can be discussed about space is where exactly it takes 
place, if right near the exhibits or around the exhibition space or in specific 
areas.

These conditions can of course be valid together at different steps of an 
experience but each of them has different implications. 

If contents are delivered right near an exhibit or a building they are likely 
to be focused on specific issues, usually precise and constrained information 
that add to the comprehension of that object: this model is heavily employed 
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in the focused approach.
An experience structured with an immersive approach could instead mix 

contents referred to specific objects, delivered right near them, with more 
contextual information, conveyed for example while visitors are walking, or 
with texts, videos that users can consume wherever they prefer.

The two examples suggest that the learning approach as well as the kind of 
contents can influence this choice but the model of sociality can be influent 
too: an experience designed for families or for groups could require interac-
tion among the members and consequently a space where they can stop and 
talk without annoying other visitors.

The choices in this field could be limitless and heavily rely on the kind of 
institutions, on their physical spaces and their conformation: for this reason 
is highly recommended that the institution is directly involved in the choice.

9.2.4. Technological issues.

The choice of including technology within the group of constraints has al-
ready been explained in the previous chapter and the aim of this sub-section 
is to synthetically describe what are the choices that can be made and how 
they can influence or be influenced by other factors.

The first important choice to be made is what kind of platform will be 
employed in the project, if an existing one with or without adjustments or a 
specifically designed system.

This choice is highly influenced by the competences available in the devel-
opment team and of course by the funding: a team composed only by cura-
tors and designers is very likely to employ existing solutions or adapted ones, 
while teams that encompass technological skill very often prefer to develop 
new tools. 

The analyzed projects for example are quite all based upon an ad hoc sys-
tem, condition that can be explained both because of the presence of techno-
logical skills within the teams and for the still limited number of platforms 
that allow the creation of customized experiences.

Using an existing platform can shorten the “time to market” reducing the 
developing times and the debugging phase and has the advantage of guiding 
the design process but it can heavily limit other choices, such as the kind of 
media, the kind of devices, the rules that govern the experience, time and 
space, as well as the model of sociality.

An intermediate choice is the use of a mix of different existing applica-
tions/software within a structured experience to allows developers a greater 
freedom.

Both the solutions can however strongly affect the project scenario because 
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in this case the choice of technology precedes its definition.
If the system is designed specifically on the basis of the project’s require-

ments, its implementation necessarily follows the scenario definition.
Other issues to be considered are the kind of media, the time horizon and 

the type of device.
The media chosen are strictly linked to the contents and to the overall ex-

perience: a video for example can easily present an historical reconstruction, 
texts or audio contributions can be employed to add to the comprehension 
of an artwork or to propose hints in a game based experience.

Media can therefore modify contents and the way they are presented but 
the available contents may in turn define the kind of media: drawings and 
paintings will very probably require media not suitable for intangible cul-
tural heritage, such as a folk dance.

The third issue to be addressed when defining the technological part of the 
experience is the time horizon of the project: technological development is 
indeed very fast and developers must decide if the project they are going to 
set up should employ only off-the-shelf technology or solutions that are very 
likely to be diffused in short time.

In the first case developers assume very limited risks but the project may 
run into an early obsolescence while the second solution is of course more 
risky.

Reports and forecasts on technological development can support this 
choice: the Horizon report on museums (Johnson, Witchey, Smith, Levine, 
& Haywood, 2010) for example suggests which technology will more likely 
spread in cultural heritage field, within different time horizons.

The last issue that can be discussed about technology is the more simple 
and concrete: what devices will be employed during the experience?

Mobile technology is the focus of the research and consequently smart-
phones and tablets are firstly addressed, but other devices can also be em-
ployed within the experience, such as interactive walls or table PCs, desktop 
computer and so on. 

Again the contents, the time and the space as well as the model of sociality 
influence this choice.

Looking more precisely at mobile devices developers could also decide 
what features they should have, such as geolocation, wi-fi or 3G connectiv-
ity, operating system (iOS, android, windows, palm, blackberry …) an so on.

Another choice is whether to use visitors’ own device or to “borrow” them 
with the experience, an option mostly related to the business model and 
therefore quite apart from the aim of this thesis, but whose choice can affect 
directly the scenario of use.
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The remarks here briefly discussed show how technology issues are prob-
lematic and need careful evaluation: the joined effort of all the competences 
within the development team is strongly required in order to effectively con-
sider all the implications.

9.3. Defining how people relate with contents and other visitors.

This part of the analytic phase is aimed at defining how visitor are associ-
ated with contents and eventually with other visitors.

It answers the questions: what are the criteria used to relate visitors and 
contents or visitors with other visitors? Are these relationship based upon 
similarity or diversity?

These aspects of a relation visitor-contents and visitor-visitor are frequent-
ly disregarded in cultural heritage field, especially when the experience is 
played without a technological support: visitors enter museums they like, 
look at exhibits they prefer, talk with people or ask questions if they want.

In technology supported experiences the issue is more tricky, especially for 
those with a well defined structure and not based upon a free choice of the 
path.

The next two sub-sections illustrate the structure of this framework unit.

9.3.1. Criteria of the relationship.

Visitors can be coupled with contents and/or with other visitors on the 
basis of several features. The five attributes identified as important are: visi-
tors’ profile, visiting behaviour, needs and requirements, reciprocal position 
and finally randomness. 

The first attribute, profile, is maybe the most common and is based on the 
characteristics of visitors, be they demographic or more related to personal 
interests. 

Fig. 9.5. 
Analytic phase: 
relationship.



181PART III

This means that visitors are related with contents and other visitors ac-
cording for example to their age, education or on the basis of their interests: 
children can be coupled with simple contents or with other children or, con-
versely, with elderly visitors in order to stimulate intergenerational exchange. 
Profiling is normally based upon voluntary choices of visitors that declare 
their age, education, social status, personal interests and so on. 

Another approach consists in coupling visitors and contents on the basis 
of their visit behaviour: mobile technology is therefore employed to trigger 
visitors’ position and path and consequently adapt the system to make them 
meet particular exhibits or other visitors.

The level of technological complexity is naturally higher and several re-
searches are addressing this topic: the Kubadji Project (Baldwin & Kuriako-
se, 2009) for example aimed at triggering visitors location through RfID tags 
while other platforms, such as 7scenes1, exploit GPS enabled smartphones to 
trace visitors paths.

Visitors and contents can also be related on the basis of particular needs 
or requirements: as happens for profiles in this case too, users have to make 
explicit their wants, but in a more specific way.

An example can be a novice in history of art that wants to know more 
about Italian Renaissance: he/she could be taken near artworks of that artis-
tic period, receive additional information or eventually meet an expert eager 
to share his/her knowledge.

Reciprocal location becomes relevant since we are discussing about mobile 
technology and the use of mobile devices that usually encompass location 
awareness capabilities: a criterion to associate visitors with contents and visi-
tors with other visitors could therefore easily be their position in the space.

The last attribute can be the chance, namely the system can couple visi-
tors with contents or other visitors in a purely random way following an 
approach “let’s see what happens”.

Chance can be seen as an odd attribute but it’s not so uncommon if we 
consider a traditional visit to museums or cities without a map or a guide.

The four attributes, or better the first three, describe different criteria to 
relate people with contents but they do not define if they are coupled for 
similarity of diversity.

9.3.2. Kinds of relationship

This sub-units is exactly aimed at making developers consider if the new 
relationships must be based upon similarity or diversity, in other words ho-
mophily and heterophily.

Homophily means that people/contents are coupled for similarity while on 1
http://7scenes.com/
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the contrary heterophily correlates them on the basis of diversity.
Homophily is more likely to foster strong ties, both between people and 

contents and between visitors themselves, while on the contrary heterophily 
can foster weak ties (Granovetter, 1973).

Developers must consider carefully this issue in relation to the final aim of 
the project: a focused approach, strictly finalized at giving visitors new and 
quantifiable knowledge, could rely on homophily, facilitating in this way the 
learning process; a collaborative approach, could instead employ heterophily 
as a way to stimulate confrontation and broaden visitors’ perspective.

This choice can therefore affect or be affected by the learning model but 
also the chosen model of sociality can play a role in the choice: the fusion 
visit is more likely to require homophily (people who already know each 
other with probably strong ties) while the pursuit of social contact can be 
based both on homophily (people with common profile, shared interests…) 
or heterophily. 

An interesting example to clarify the concept is provided by Simon (2010). 
LibraryThing is a social networks used to get recommendation for books to 
read: on the basis of the already read books it suggests further readings user 
may like and connect him/her with other users with a similar pattern; but 
it also includes the “unsuggester” section which, on the contrary, suggests 
books very different from those user usually reads.

LibraryThing powerfully exemplifies what can be homophily (books you 
may like) and heterophily (books you may hate): in the first case readers/
visitors keep strong ties with contents, and are quite sure to be satisfied with 
them; in the latter readers/visitors establish new weak ties that can make 
them discover new things, a new passion or, on the contrary, dislike the 
change.

9.4. Defining the contents: what do you want visitors know?

Cultural contents are necessarily the core of every experience developed for 
cultural institution and in this framework they are paramount as well.

The description of the constraints has indeed highlighted that the choice 
of contents is affected and affects the target, the time and the space of the 
experience, as well as the technology in a mutual correlation. 

This section aims at defining the three main choices about contents that 
could be made when planning a mobile experience: the kind of contents to 
be conveyed, their level of deepening and who edits them.

The proposed categories are inevitably wide because the framework does 
not address only one type of cultural institutions, such as art galleries, but a 
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generic and wide range of them.
The categories need therefore to be interpreted and refined by developers 

according to the peculiarities of each institution: an art gallery and a city 
(here intended as a diffused museum) will be the examples used to clarify 
the categories.

9.4.1. Kind of contents.

What kind of contents will be conveyed to visitors is the first choice to be 
made.

Every cultural institution, be it a science museum, an art gallery, a botanic 
garden or an art city can display contents referred to their collection, to the 
building itself, contents from other institutions and finally contents drawn 
from their intangible heritage.

The collection has always been the heart of every museum or cultural herit-
age organization, be it a collection of paintings, ruins of ancient cities, build-
ings within a city and unsurprisingly the study of cases showed that all the 
analyzed experiences provide insights about the collection.

Just to make two examples: a mobile experience developed for an art gal-
lery could include insights about the artworks or groups of artworks while 
an experience developed for the downtown of an ancient Italian city could 
present contents about medieval churches, squares, and buildings. What 
changes is the scale.

The choice of which artwork or building to include in the experience is of 
course the next step, but it’s essentially a curatorial choice that goes beyond 
the structure of the framework.

The collection is just one of the possible kind of contents: the “container” 
could be of interest as well. 

Using the same examples: the building that houses the art gallery could be 
designed by a famed architect or be an ancient building and the mobile expe-
rience could include a description of the building, its history and eventually 

Fig. 9.6. 
Analytic phase: 

contents.
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past uses, as well as contextual information about the layout of exhibitions 
or permanent collection, curatorial choices and so on.

The “container” in the case of an art city could be the city itself or a dis-
trict: the contents could refer to the history of the city or of the district, 
information about how the city changed over times, drawings, paintings, 
photos from the past.

The term “container” encompasses all those information that do not refer 
specifically to the collection but to the case of the collection, be it a museum 
building or a natural park.

They are typically contextual information useful to provide visitors with a 
broader understanding of what they are looking at and to situate the collec-
tion in a wider milieu. 

Another choice could be to use mobile devices to relate the collection and 
the container to other external collections or containers.

A painting by Titian conserved at Louvre can easily be related with other 
paintings by the same author exposed in other museums and the floor plan 
of the Louvre as well as its way of exposing paintings can be compared with 
those of Uffizi Galleries.

The high pillars of Milan Cathedral, Duomo, could be compared in height 
and section with those of the Cathedral of Palma de Mallorca, and its Gothic 
façade analyzed in respect to other coeval European churches.

The last kind of contents that could be conveyed is immaterial: they are 
costumes and habits, daily life, traditional dances, stories and fairy tales, 
rumours, and everything that could refer to less established interpretation.

The daily life of apprentices in Michelangelo’s workshop, rumours that 
accompanied his life but also how much he was paid by the pope for the 
Sistine Chapel and the strong arguments that followed could be considered 
intangible contents within the framework. 

They are mainly stories, narrations, maybe not essential for the compre-
hension of the artworks but they can capture and keep visitors’ attention and 
add to the general understanding.

Of course all the four kinds of contents can coexist within the same experi-
ence but the choice of the learning approach can affect the balance between 
them.

The study of cases highlighted that those projects developed with an im-
mersive approach and consequently with a strong narrative structure are 
more likely to include all the kinds of contents; the focused approach instead 
fits better with contents related to the collection.
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9.4.2. Levels of deepening.

The second choice to be made about contents is the level of deepening, 
that is how much the topics are detailed. The framework proposes only three 
wide categories: beginner, amateur and expert.

They are not meaningful in themselves, because they are de-contextualised 
and too generic but they could be useful for developers to reflect about the 
expected users and their needs. 

Contents developed for beginners may address complete novices in the 
field, for example with a language purged of technical words or with in-
formation that do not rely on particular previous knowledge. Very simple 
contents could also be addressed to children together with an appropriate 
language and narrative structure.

Contents developed for amateurs can give for granted a basic knowledge of 
the topic while experts may require very precise and rich contents. 

The study of cases has highlighted that all the experiences propose very 
simple contents (for beginners) and very often the choice is made on the 
basis of the target, teenagers and students.

The association teenagers-beginners is maybe very simplistic but it’s also 
true that the game based experience they are based upon maybe could not be 
of interest for experts.

Despite this remark it seems useful to include this choice within the frame-
work, first of all because the output of the framework is not necessarily a 
game based experience addressed to children or teenagers and secondly to 
stimulate developers to reflect upon this issues, avoiding easy clichés. 

The target is certainly the most influent factor on this choice, based for ex-
ample on the age of visitors, their personal interests and previous knowledge 
but the relationship must be carefully considered: a children is quite surely a 
beginner but not necessarily an adult is an expert.

The learning approach can also affect the choice: in-depth contents can be 
employed in a collaborative approach to stimulate social activities and the 
active involvement of several visitors; the immersive approach could instead 
include structured narratives that provide both basic and more in-depth con-
tents; a family experience based on collaboration may require all the three 
levels of deepening to engage all the family members. Different levels of 
deepening could indeed be included within the same experience and narra-
tive or be chosen by visitors themselves at the beginning of the experience or 
adapted during the visit.

9.4.3. Who edits the contents?

The last point to be discussed about contents is who is the editor.
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Few years ago this choice wouldn’t have been necessary. The contents were 
created and edited by museum curators and experts, but web 2.0 and social 
networks have increasingly aroused the need of participation also for mu-
seum visitors who are (or can be) now eager to create and share their own 
contents (Simon, 2010).

Experiences that ask for visitors’ active participation are even more dif-
fused and, consequently, to the conventional model of content creation other 
two models can be added: contents created by users and contents created by 
experts and users together.

The first case is the most common, as emerges by the study of cases: experts 
and curators create and edit contents or, at least, follow directly their edition.

The discussion proposed at the beginning of the chapter about actors and 
roles becomes here relevant because developers must decide whether visitors 
can contribute in the creations of contents or not.

Despite the second model, based upon the only participation of users to 
the creation of contents, is the less frequent, it could be employed when the 
creation of contents coincides with the learning activities, and the output is 
not delivered to other visitors. 

Precise and well structured contents, created by experts are indeed still 
considered the core of a cultural experience and user generated contents may 
add to them (Silverman, 1999): a wiki model could be at the basis of a sys-
tem only fed by end users, which add diverse interpretations to the institu-
tional one.

The already cited categories of visitors’ participation proposed by Simon 
(2010) - contributory, collaborative and co-creative - suit with the third cat-
egory of the framework that is based upon a collaboration between experts 
and users.

This third model, the hybrid, opens to completely new scenarios for con-
tents creation, proposing for example a core narrative developed by curators 
and experts enriched by different levels of users’ participation.

The collaborative learning approach could benefit from an hybrid model 
of participation, stimulating visitors to engage socially through a participa-
tory contents creation that adds to the main narrative.

This choice has therefore a direct influence over the mechanics of interac-
tion and necessarily on the overall narrative of the experience, that derives 
directly from contents.

9.5. Addressing sociality issues.

This section addresses the issue of sociality within the framework, that 



187PART III

proposes two main questions to developers: what level of social engagement 
will be fostered during the experience? what is/are the model/s of sociality 
proposed?

The answers are given through the two theoretical models discussed in 
chapter four: the five levels of social engagement proposed by Nina Simon 
(2010) and the four models of sociality presented by Debenedetti (2003).

The value of the two models relies in their ability to synthesize people’s 
social behaviour within an exhibition space and can be useful to stimulate 
reflection about sociality issues while developing a mobile experience.

As all the models included in the framework, the two here discussed 
shouldn’t be intended as strict categories but rather as opportunities to in-
clude sociality issues within the experience and actively reflect upon them.

9.5.1. Levels of social engagement.

The “me-to-we” process proposed by Nina Simon (2010) is here employed 
to define the level of social engagement to be fostered within a mobile ex-
perience.

The five steps are delimited by a completely personal experience and a di-
rect social engagement through other three intermediate steps, namely inter-
action with contents, personal interests in a wider context and indirect social 
engagement. It’s important to notice that the level five is not better than level 
four or three but every level could include the previous ones.

Just to make an example the third level, that asks visitor to set their per-
sonal interests in a wider context, necessarily include the first level, that is 
the contents consumption as well as the interaction with contents, that is the 
second step.

The five steps shouldn’t be intended as a value scale where the last level 
is better than previous but rather as an opportunity to reflect on what kind 
of social experience will be fostered and which actions are necessary to get 
there.

Not every institution indeed is likely to engage visitors in a direct social ex-
perience and the last level is not necessarily an aim but only one out of five.

Referring to the analysis of cases the results highlight that the majority 
of the projects provide a direct social engagement (level five) but it should 
be noticed that for quite all the projects the direct sociality happens among 
already known people and not with strangers.

In this sense the “me-to-we” process in not exactly fulfilled because the 
direct social engagement is more a matter of fact rather than a step to be 
reached going through the other four.

Despite this remark it’s also true that great part of the projects are struc-
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tured as role playing experiences that ask team members to differently col-
laborate according to their role, avoiding in this way completely identical 
activities. 

The level of social engagement is necessarily related to other units/issues 
within the frameworks but in particular to the space available for the experi-
ence as well as to the chosen learning model: a project designed to make peo-
ple interact face-to-face may be proposed only if the institution has enough 
space to let people meet and talk and a collaborative learning approach may 
provide experiences encompassed in the fourth and fifth level of the scale. 

The contents play of course a paramount role, being always the basis upon 
which the different social experiences are played: all the steps indeed involve 
contents whether they are consumed or used to stimulate comments or face-
to-face activities. Moreover the collaborative content creation could be a 
useful means to stimulate indirect and direct sociality.

9.5.2. Models of sociality.

The four models of sociality proposed by Debenedetti (2003) are here 
used to make developers answer the questions: are visitors alone or in group 
while experiencing the exhibition space? how the dynamics between the two 
conditions are played? 

The two main conditions proposed by the theoretical model are static: 
alone Vs together.

The first model does not provide any direct form of sociality with other 
visitors but can encompass the first four levels of social engagement: a  mo-
bile experience can therefore offer a completely solitary experience but allow 
users to share contents through their social networks or be engaged in an 
indirect social experience.

The models of sociality are therefore strictly linked to the levels of social 
engagement but more focalized on how visitors are configured while visiting.

The fusion visit provides a completely shared experience: two or more visi-
tors go through the exhibition space together without significant differences 
in what they see or experience: this is the most common condition, as it 
emerges from the study of cases.

Of course the remarks discussed in the previous sub-sections are valid: a 
group experience can encompass all the five levels of social engagement and 
provide different role and activities for each team member.

The other two models are more dynamic and presuppose a shifting from 
one condition to the other: the separated visit is indeed a fusion visit trans-
formed into a solitary one while the pursuit of social engagement on the 
contrary is an attempt to transform a solitary into a fusion visit.
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The separated visit can be pursuit when developers want to provide a more 
dynamic mobile experience during which visitors can have both personal 
and group activities: this model is usually employed in those experiences that 
provide a very structured game that asks visitors to accomplish personal and 
team tasks.

The pursuit of sociality is less frequent in the cases  analyzed (just 1 out 
of 14) but it can be supported with mechanics of interaction aimed at mak-
ing people (relatives, friends, acquaintances or strangers) meet directly or 
indirectly: the collaborative learning approach could make large use of these 
mechanics using learning as a stimulus to foster social engagement. 

The four models of sociality here discussed can in some way coexist within 
the same mobile experience: the separated visit can for example match the 
solitary and the fusion visit and the solitary visit could provide mechanics 
that stimulates direct social engagement.

The links between the models of sociality and other units within the frame-
work are several and mostly already discussed. 

The target affects directly the choice as well as the learning approach: chil-
dren are more likely to be engaged in a fusion experience as well as novices, 
while experts could for example prefer a separated visit; at the same time a 
collaborative approach will foster a fusion visit or at least a separated one 
while a focused approach may prefer a personal reflective activity.

Technology, contents and story are in turn affected by the chosen model 
of sociality: a separated visit may require technological tool to keep visitors 
in contact, while a fusion visit without roles could require a device with a 
wide monitor which allow different visitors to be engaged. The contents and 
consequently the story are also influenced by the chosen model of sociality: 
a separated visit can for example encompass different versions of the same 
interpretation to let visitors live a different experience, and the story, the plot 
should justify both the separation and the diversity of contents.

Fig. 9.7. 
Analytic phase: 

sociality models and 
learning approaches.
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9.6. How do visitors learn: defining the learning approach.

The last unit encompassed within the analytic phase of the framework is 
the learning approach to be fostered within the project.

The three models here proposed are those described in chapter three and 
deduced from literature analysis: focused approach, immersive approach and 
collaborative approach.

Learning is identified by quite all the analyzed project as the main objec-
tive and literature about mobile interpretation accordingly refers to learning 
as a desirable outcome: the choice of the learning approach is therefore not 
surprisingly an important part of the framework that can affect several other 
units.

Just to recall the main features of each approach: the focused approach is 
mostly based upon behaviourist instances, providing very precise and con-
strained contents to be assimilated by visitors, whose knowledge is then test-
ed through drill and feedback activities; the immersive approach stems from 
a constructivist learning model, based upon a learner-centred approach and 
usually structured around strong narrative in which visitors are engaged; the 
last model, the collaborative gives equal importance to learning and sociality 
making them coincide within collaborative learning activities. 

The study of cases has highlighted that the focused approach is the most 
frequent together with the immersive that follows closely, while the collabo-
rative is by far the less frequent.

The choice of the learning model can be considered the most tricky within 
the analytic phase of the framework because if affects and is affected by al-
most all the other units.

Just to make an example the immersive approach may look at visitors with 
basic or amateur knowledge about the topics, that are involved in a quite 
long experience before during and post visit, and taken to different places 
both within and outside the museum. The story could include contents re-
ferred to the collection and to the building as well as rumours and mytho-
logical stories edited by curators together with a professional writer. Visitors 
are divided into group and asked to share contents with other teams that 
followed a completely different path.

The long example shows that the learning models are strictly connected to 
all the other units, be they constraints, relationships, contents and sociality.

This last choice demonstrates once again that the definition of the basic 
units within the analytic phase is a strongly interconnected action that re-
quires continuous adjustments and the collaborations of all the actors and 
consequently of all the competences available in the development team.
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The analytic phase is indeed the most important part for the set up of 
the projects and the choices here made are very hardly modified during the 
construction of the scenario or the following phases: they stem in fact from 
informed choices and constitute the so called brief of the projects on which 
the creative phase is grafted.

The iterative process of test and correction is foreseen only for following 
phases, starting with scenario development till the project’s conclusion.

The data collected in the analytic phase partially converge directly to the 
creative phase and partially are employed to define the mechanics of interac-
tion, an in-between phase that is not completely analytic nor creative.

The next section describes in detail some mechanics of interaction visitor/
contents and visitor/visitor and how they can be matched with the results of 
the analytic phase.

9.7. Half analytic, half creative: defining the  mechanics of interac-
tion.  

This in-between phase is aimed at defining what are the mechanics of 
interaction between visitor and contents and between visitors and visitors.

The choices are here partially informed by the diverse outputs of the ana-
lytic phase and partially due to a more creative approach that imagine peo-
ple’s behaviour during the experience: for this reason this phase is set apart 
from both the phases but strictly connected with them.

The term mechanics of interaction here indicates the basic unit of interac-
tion between visitor and contents and between visitors and visitors through 
mobile technology. It’s indeed important to notice that all the mechanics 
here described are limited to the exploitation of mobile technology and do 
not take into account other possible mechanics not based on mobile devices: 
it’s an intentional limitation that does not mean that other kinds of mechan-
ics couldn’t be used within a mobile experience.

They should be thought of as the basic bricks on which the models or dy-
namics of interaction are constructed, using the same bricks or composing 
them: different mechanics can indeed be employed within the same mobile 
experience.

The list here presented is not exhaustive and new ones can be easily added 
by developers according to their needs: the aim is to provide developers with 
a flexible tool capable of suggesting possible mechanics but also to leave 
them free to add new ones or modify them.

A methodological remark is here due to explain from where these mechan-
ics stem, how they are deduced and how they are presented.
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Most of the mechanics here listed stem from the analysis of the fourteen 
cases described in this thesis while many others derive from analysis of cases 
that are not included within this work or simply from mobile apps or pro-
jects that do not refer specifically to cultural heritage field.

The choice has been indeed to get stimuli not only from projects designed 
for museums and cultural institutions but also from other distant fields and 
from the ever growing world of mobile apps: cross-fertilization is therefore a 
means to get new mechanics of interaction to be included in a mobile experi-
ence for cultural heritage.

The aim is double: first of all it widens the numbers of mechanics, giving 
more choice to developers, and secondly it brings mechanics widely diffused 
in the “outside world” within cultural heritage field.

Cross-fertilization, a typical creative tool, is however subdued within the 
framework because all the mechanics are analyzed according to the diverse 
units of the previous phase in order to let developers decide coherently with 
the choices previously made. 

Each mechanic is indeed crossed with quite all the features discussed in the 
previous sections (time, place, sociality, …) in order to understand whether 
a mechanics suits or not with the outputs of the analytic phase: the same 
process can be applied by developers to new mechanics in order to fully un-
derstand their potentialities and implications.

The next subsections describe all the mechanics proposed within this the-
sis.

9.7.1. Mechanics’ list and description.

This subsection list all the mechanics encompassed within the thesis fol-
lowing the order presented in the overview chart (fig. 9.8), that organizes 
them on the basis of the fostered level of social engagement, from the lowest 
to the highest.

For each mechanic it’s provided a short description of the foreseen visitors’ 
behaviour, some references and a chart which synthetically analyzes the me-
chanic on the basis of the analytic units.

The chart summarizes the relationship between the mechanics and the ana-
lytic units of the framework 

The section “time” addresses both the time of the experience (pre/during/
post visit) and when it could happen, if during special events or always; space 
explains if the mechanic could be used only on site or remotely too, while 
the section technology is focused on the platform, clarifying if an existing 
one could be used or if it needs to be adapted or completely designed by new.
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Fig. 9.8. Mechanics of interaction with mobile technology arranged by level of social engagement.
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For those mechanics that could be easily implemented with existing solu-
tions or are inspired by them, references and links are provided in order to 
clarify the enabled behaviour.

Criteria of relationship suggests which criteria could be employed to stim-
ulate the relationship fostered by the mechanic while the last two sections 
are addressed to sociality issues: models of sociality relates the mechanic 
with four models proposed by Debenedetti (2003) while the level of social 
engagement is modelled on Nina Simon’s (2010) the five steps - 1. personal 
experience. 2. interaction with contents. 3. personal interests in a wider con-
text. 4. indirect social engagement. 5. direct social engagement.

Contents’ consumption

Contents’ consumption is the most basic form of interaction between visi-
tors and contents: mobile devices provide users with information, be it an 
audio commentary, a video, a slideshow or a mix of them.

Visitor is therefore a passive receiver of contents and cannot choose them: 
this mechanic is typical of the guided tour that takes visitors from one stop 
the next, following a strict plot.

What changes with respect to the traditional guided tour is the absence 
of the human guide and a richer multimedia experience enabled by mobile 
technology.

It allows an interaction between a visitor and contents but not with other 
visitor and fosters a personal relationship: even if a group of people stares at 
the same mobile screen the relationship is in any case personal.

This mechanic is so basic that it is usually exploited by several experiences 
to provide visitors with information, be it a simple instruction or a detailed 
description of an artwork.

The StoryLine and MisteryTour models of the Dutch mobile storytelling 
platform 7scenes2 are an example of this mechanic guiding visitors through 
a defined sequence of PoIs.

Contents’ consumption

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

2 
see note 1.

Tab. 9.1 
Analysis of mechanic 
Contents’ consump-
tion.
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Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Contents’ selection

This mechanic is very similar to the previous but adds choice: contents’ 
consumption is indeed the result of a voluntary choice made by visitors who 
decide what to see and in what order.

The relationship enabled is still only between visitors and contents but is 
no more only personal, because the choice of the points of interest to be seen 
could be shared with companions. 

Mobile devices can provide visitors with a map of the museum/city with 
nearest points of interest and a brief preview or description in order to allow 
them to choose (criterion: position) or a list of them divided by theme or 
typology (criterion: target-interests) and so on.

Location awareness is for sure a plus for this mechanic but it’s not manda-
tory the use of mobile devices for the choice, because a paper map can fulfil 
the same function.

The same platform cited above, 7scenes, provides also the Sightseeing  
model, a free format that locate visitors through GPS on a map and shows 
the points of interest users can freely choose.

Contents’ selection

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Hypertext 

This mechanic stems from the encyclopaedia and, of course, from the web, 
proposing the conventional browsing method through links.

Tab. 9.2 
Analysis of mechanic 

Contents’ selection.
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With respects to the previous mechanics it adds one or more links between 
different exhibits, artworks, points of interests, creating a web of connections 
based upon different criteria or simple references.

What changes from a traditional web browsing is the use of physical exhib-
its to which mobile technology adds links and contents: a description of a 
painting by Cimabue may link to other works of the same artist in the same 
institution or in a near church or it may highlight the contribution of Giotto 
within the painting and link to his work and so on.

This mechanic encompasses the previous two but adds choices to visitors 
who can follow links and consequently move within the space.

A simple way to obtain this result with off-the-shelf mobile technologies 
is to include links within the description of the audio/multimedia guides. 
An example for audio could be: if you are interested in other painting by 
Cimabue go the room six, if you want more information about Giotto head 
to room seven. In a multimedia guide for example some words of a text or 
an image could be selected by visitors to link to the related contents or direct 
links could be displayed at the end of a video or a slideshow.

A little more sophisticated model of interaction could be enabled by RfID 
tags or QRcodes attached to exhibits or points of interests that once scanned 
activate links on mobile devices.

From the point of view of sociality this mechanic is likely to support a per-
sonal visit but specially the separated visit, because every user is led to follow 
diverse links and consequently a personal path.

Hypertext

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Contents’ handling 

This mechanics is the epitome of the second level of social engagement, 
interaction with contents, because it proposes their manipulation from visi-

Tab. 9.3 
Analysis of mechanic 
Hypertext.
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tors, who can use them as a rough material to be transformed and used.
Images and photos are the more suitable to lend themselves to elaboration, 

as allowed by the project Just Add Art of the Bonnefanten Museum of Maas-
tricht3, a mobile app that let users play with the artworks, adding details 
taken from the paintings to their own photos. 

Without discussing the usefulness of this app, it’s important to notice how 
contents from the museum’s collection, in this case paintings, become rough 
material actively used by visitors to create something new. 

Not only images could be used: just think about a museum of musical 
instruments that could allow visitors to mix, through mobile devices, the 
sound of different instruments to create new melodies or a museum of cin-
ema that allows visitors to change the soundtracks and so on.

The key is therefore the manipulation that, if smartly designed, could also 
stimulate reflection about contents and led to the next step, the sharing of 
the new contents.

Contents’ handling

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Folksonomy

This is the first mechanic that reaches the level three on the scale of social 
engagement (personal interests, interpretation in a wider context), because 
it is based upon the free tagging of information and objects by several users.

Mobile devices can allow visitors to add their own tags to artworks, exhib-
its, points of interest, relying on existing services, such as Flickr or Facebook 
or with dedicated systems.

The Steve Museum4 project, for example, is based upon social tagging and 
the software (Steve Tagger) which scaffold the website is open source, that is 
it can be downloaded and modified.

A tag can help visitors to find an exhibit but could also convey a sense of 

Tab. 9.4 
Analysis of mechanic 
Contents’ handling.

3
ttp://itunes.ap-

ple.com/us/app/
just-add-art!/

id455654095?mt=8

4
http://www.steve.

museum/
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social presence as suggested by Cosley et al. discussing about their pilot pro-
ject MobiTags (Cosley, et al., 2009):

“Tags which connected one piece of art to another also served as ties to 
connect visitors. Twenty of the 23 participants reported feeling a sense of 
social presence through seeing others’ tags. Although participants thought that 
descriptive tags were useful to search for art, they found that subjective tags 
(such as “beautiful” and “scary”) made them feel connections to earlier visi-
tors.” (Cosley, et al., 2009, p. 1958)

Folksonomy

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Comments

Making comments and reading those of other visitors is a simple mechanic 
that can convey the sense of social presences, like folksonomy, but also act as 
a stimulus for reflection.

A comment could indeed be the famous “like it” that is less meaningful 
than a tag, but it could also be a detailed analysis of an artwork that starts an 
interesting discussion.

This mechanic can therefore foster a sense of social presence for newcom-
ers who read the comments of earlier visitors  but could also be the basis for 
indirect social relationships with other visitors.

Making comments on the go, while visiting, can be supported by dedicated 
mobile software such as Disqus or by diffused social networking software like 
Twitter that with a simple hashtag5 can refer the comments, the tweets to a 
specific exhibit.

Tab. 9.5
Analysis of mechanic 
Folksonomy.

5
http://en.wikipedia.
org/wiki/Tag_
(metadata)#Hashtags
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Comments

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

TwoPointO

This mechanic is clearly inspired by the web 2.0 and social software and is 
based on the ability of commenting, creating and sharing contents. 

The theory of John Falk that museum’s visitors are motivated by the wish 
to fulfil an identity-related need (Falk, 2009) finds in social software for cul-
tural institutions a great exemplification: by sharing with friends our com-
ments on a painting, for example, we let them know that we visited a mu-
seum and, at the same time, we say something more about ourselves. 

Without getting to the heart of the matter, that is widely addressed in lit-
erature, the aim is to focus on the use of this mechanic on the go, that means 
through mobile devices during the visit.

It encompasses all the mechanics previously discussed and a typical appli-
cation could be to take a photo of an artwork, upload it with comments on 
a social software such as Facebook and share with friends: this is for example 
the mechanics proposed by the ARTeMuse project (Shaer, Olson, MaCheire, 
& Valdes, 2011).

This mechanic can be based on existing social software but it could rely on 
ad hoc systems that exploit for example existing profiles (fb, twitter, MSN…) 
to create dedicated networks: a visitor can log with his/her facebook profile 
to the social software of people visiting Rome, and share comments and sug-
gestions in real time with other visitors in the network (look at the photo: 
the line is short now at Musei Vaticani!).

The use of existing social networks means exploiting strong (existing) ties 
while a solution like that described above is more likely to rely upon weak 
ties (Granovetter, 1973).

Tab. 9.6 
Analysis of mechanic 

Comments.
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TwoPointO

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Profile

This mechanic is based on showing visitors’ own profile to other visitors, 
on letting they know that you’re visiting a museum, a gallery or a city.

The profile could include personal information (arousing several privacy 
issues) or interests and needs, or even only anonymous tracking of the path 
or be based upon existing ones.

The use of profile as mechanic can have a threefold aim: conveying a sense 
of social presence but also stimulating possible direct social engagement and 
finally allowing very personalized contents’ delivery. The fostered interac-
tion is therefore between visitors and contents as well as between visitors and 
visitors.

Mobile devices can be useful to create the profile and to share it through 
specific applications or thanks to Near Field Communication: for example a 
visitor could create his/her own profile and take the devices near an exhibit 
in order to get customized contents, or his/her profile could be visible to all 
the actual visitors.

The use of profile not only in the backstage but as something to be shown 
is not new in museum field: Nina Simon is her renowned essay/handbook on 
participatory museums (Simon, 2010) lists several examples.

The Apartheid Museum of Johannesburg6 provides visitors with two di-
verse experiences depending on whether they enter the museum as white or 
not-white; the exhibition A Matter of Faith at the Stapferhaus of Lenzberg 
asked visitor to enter the exhibitions as believer or not-believer and to wear 
a USB stick to show their choice (Simon, 2010, p. 52-53); at the Walters 
Art Museum of Baltimore the exhibition Heroes: Mortals and Myths in the 
Ancient Greece7 asked visitors to make a fast quiz in order to be classified as 
hero, god or monster of the ancient Greece (Achilles, Polyphemos, Amazons) 

Tab. 9.7
Analysis of mechanic 
TwoPointO.

6
http://www.aparthei-
dmuseum.org/

7
http://thewalters.org/
exhibitions/heroes/
the-heroes.htm
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and to take a card and a brooch of the corresponding hero (Simon, 2010, p. 
42-43). 

Profile can therefore be real or fictional and fantasy profiles are usually at 
the basis of role playing experiences.

Profile

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Vanity

The mechanic refers essentially to reputation games such as MMORPG, 
whose success is explained by Ducheneaut et al. with an addiction to the im-
age of myself from the others (Ducheneaut, Yee, Nickell, & Moore, 2006): 
showing a brand new shining armour in World of Warcraft means that you 
have accomplished several tasks and being the mayor of a place in Foursquare 
means that you were there several times. 

It’s essentially a game mechanic which just adds vanity to the previous one, 
profile, playing with visitors’ desire of self-affirmation: it can be at the basis 
or several games dynamics, and useful to encourage visitors to “collect” more 
exhibits or points of interest they can.

Vanity heavily relies on confrontation and could be used as a means of 
conflict within a game based experience.

Vanity

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Tab. 9.8 
Analysis of mechanic 

Profile.

Tab. 9.9 
Analysis of mechanic 

Vanity.
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Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Storytelling

This mechanic is inspired by the several collaborative storytelling plat-
forms available on the web, that with some differences share a common func-
tion: people can add to an existing story writing a finite number of words 
and eventually following other constraints, such as not modifying the plot or 
the characters and so on.

Flicly8 for example asks users to collaborate to a micro-fiction with 1024 
characters; Fabulate9 is more ambitious and aims at creating a real book with 
the help of users who can write till 500 words, keeping the overall theme of 
the book; Folding Story is instead a writing game that give “I like-based” 
points for each contribution of 120 words.

Storytelling is at the core of several experiences analyzed in the previous 
chapters (just think about WhaiWhai) and this mechanic can be used to 
stimulate visitors active reflection on what they are looking at.

Mobile devices can indeed allow visitors to add a constrained contribution 
to a story regarding a painting, a square, a building or a mysterious object 
(Bannon, Benford, Bowers, & Heath, 2005) and the action requires them 
firstly to read the story (what earlier visitors have written) then to reflect and 
finally to write a coherent contribution. At the same time the collaborative 
action returns the presence of others and their totally personal interpreta-
tion.

The result could be one or more collaborative stories about the exposed 
objects in a museum, no matter if it a fantasy story about a Roman amphora 
or a famous painting: what matters is that visitors are encouraged to reflect 
about the objects.

This mechanic could be obtained through specifically designed techno-
logical solutions or working on existing ones such as Twitter, Foursquare, 
Facebook and so on.The stories could be also recorded using free application 
such as Audioboo10 that allows users to upload personal voice recordings and 
link them to a place.

Storytelling

Time

Pre-visit During Post-visit Event Always

9
http://www.fabulate.
co.uk/

10
http://audioboo.fm/

8
http://ficly.com/

Tab. 9.10
Analysis of mechanic 
Storytelling.
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Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Interpretation

Interpretation is a more focused version of storytelling and is more com-
mitted to serious criticism and therefore addressed to critics and serious ama-
teurs.

It asks visitors to give a personal and “signed” interpretation of a particular 
artworks, object, building, arranging it as a professional commentary.

This mechanic has been used at Centre Pompidou in Paris, as reported by 
Walker (2008): committed visitors were asked to record their impressions 
about artworks through voice mail, and then to edit them on a website in 
order to create a “signed viewing”.

The result is therefore a rich description of every work from different 
points of view, a multiple interpretation by a “diffused” curator.

The tools that could be employed to enact this mechanics are the same 
described for storytelling, namely ad hoc mobile systems derived from online 
collaborative storytelling platforms, or platforms that exploits existing ap-
plications such as Twitter, Audioboo and others.

Interpretation

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Tab. 9.11 
Analysis of mechanic 

Interpretation.
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Gift

The mechanic is based on gifts made by the system to visitors or by visi-
tors to other visitors: in both the cases we are talking about virtual or, better, 
digital gifts.

A gift must not be confused with a prize because it isn’t the reward for a 
successful activity but rather an unexpected event aimed at gratifying those 
who receive it.

In addition to gratifying, a gift can also play other roles: a gift from the 
system, be it an high resolution image of a painting or a bonus video of 
the artist, can add the comprehension of an artwork; the same gift from an 
unknown visitor adds to the comprehension but can also stimulate curiosity 
and interest.

Learning and social engagement are therefore two possible outcomes of gift 
mechanic which could be enhanced by trading, the next mechanic.

An example of use of this mechanic through mobile technology is the app 
iSocialize11 which allows users to exchange gifts with their friends, feeding in 
several social networks.

Gift

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Trade

This mechanic can be based upon the previous, allowing visitors to trade 
the received gifts or be independent from it, allowing them to trade other 
digital contents (e.g. diverse for visitors, because based on profiles). 

What changes from the previous mechanic is that it introduces manda-
tory indirect social engagement between visitors: the “goods” need in fact to 
be exchanged with other persons that are visiting the same museum or city, 
establishing a connection, a form of communication, despite only indirect.

Tab. 9.12
Analysis of mechanic 
Gift.

11
http://www.sivola.
com/
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Trading a good requires also a reflection on its valour and what it could 
be asked in exchange: we can imagine to trade a video commentary of an 
artwork because we don’t like it and in order to get a better one, or simply 
because we have already seen it and we don’t want to keep it in our device. 

Trading could also mean exchanging contents created by visitors them-
selves, like interpretations, stories, modified contents and so on.

This mechanic is therefore in the fourth level of social engagement that en-
compasses mechanics and experiences based on indirect social engagement, 
that means in this case social relationship through mobile devices.

The exchange could also happen with the system but is much less interest-
ing, because, while it can someway facilitate learning, it does not foster social 
engagement.

All the experiences based upon a collect&trade model encompass this me-
chanic: the Archie project, one of the units of analysis, includes a trade game 
and the already cited 7scenes platform can be used to develop a collect&trade 
experience.

Trade

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Questions

The mechanics consists of bi-directional process of questions and answers: 
visitors are asked questions from the “system” and visitors can, in turn, ask 
questions to the systems and to other users.

Asking visitors questions is a common technique to stimulate discussion 
about objects, according to Simon and the main reasons are three: to en-
courage visitors to engage deeply and personally with a specific object, to 
motivate interpersonal dialogue among visitors around a particular object or 
idea and to provide feedback or useful information to staff about the object 
or exhibition (Simon, 2010, p. 139).

Tab. 9.13
Analysis of mechanic 

Trade.
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Questions from the system could be very specific, in order to make visitors 
notice some details or to test their knowledge (focused approach) but could 
also be open to a diversity of responses (Simon, 2010) to stimulate dialogue 
and confrontation (immersive/collaborative approach). 

Questions from visitors can not be controlled but, designing an experi-
ence, we can decide if the answer can come from curators and experts within 
the institution, from co-present visitors, from a restricted network or from 
crowdsourcing, depending on what is the aim.

If we are committed to the learning outcomes we are likely to ask visitors 
very precise and detailed questions and let experts answer visitors’ question; 
if we are instead most committed to social engagement and collaboration we 
better ask open questions and let everyone answer questions from visitors.

Questions are frequently asked by the system to visitors in game based 
experiences: players must answer correctly to multiple choice questions in 
order to gain points or/and advance in the experience. The experiences that 
instead allow visitors to ask question through mobile technology are not so 
diffused.

From a technological point of view such a mechanic could be implemented 
with specifically designed systems but could also rely on or adapt off-the-
shelf solutions or applications such as Yobongo12 that allows to chat with 
people nearby.

Questions

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Chat

The name of the mechanic describes perfectly the behaviour it enables, a 
chat through mobile devices among visitors and eventually with curators or 
staff of the institution.

To structure this mechanic could useful to keep in mind the three kind of 

Tab. 9.14 
Analysis of mechanic 
Questions.

12
http://yobongo.com/
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chat described by Ducheneaut (2004) analysing MMORPG: the say mode in 
which the typed sentences are visible to anyone nearby; the tell mode, that is 
a private message from one user to the other, and the group mode in which 
messages are sent only at a subset of users who grouped together.

These three models translated into cultural institutions could mean a chat 
system that allows visitors to share impressions with other co-visitors and 
start a conversation, or to say something directly to his/her companions that 
are maybe in other rooms (separated visit) or using the chat to stimulate 
discussion within closed groups, such as a forum.

In this system curators and institutions’ staff could play a role, stimulat-
ing interest, asking and answering questions, and keeping the collaboration 
high.

One of the pilot projects of MOBIlearn at Uffizi is an example of chat me-
chanics and Sharples et al. reports of great satisfaction from users (Sharples, 
Taylor, & Vavoula, 2005).  

The app Yobongo, cited above, is based on the “say mode” allowing users 
to chat with nearby people, the localised tweets of Twitter could play the 
same role, while the chat systems integrated within the most common social 
software allow both the “tell” and the “group” mode. 

Chat

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Voice

Voice mechanic is very similar to the chat because it allows real time com-
munication but using sounds, namely the voice, instead of text messages.

The two models encompassed within this mechanics can be summarized as 
walkie-talkie and police radio: the first is a voice communication between a 
restricted number of nearby but not close persons while the second does not 
necessarily involve a direct communication (the radio is crackling something 

Tab. 9.15
Analysis of mechanic 

Chat.
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but not necessarily is talking to us).
The Sottovoce project (Szymanski, Aoki, Grinter, Hurst, Thornton, & 

Woodruff, 2008) with its eavesdropping method is the forerunner of this 
mechanic, later improved by CoCicero (Dini, Paternò, & Santoro, 2007).

The first model, the walkie-talkie, well suits with the separated visit al-
lowing to share impressions with companions while the police radio model 
is more likely to be employed in the fourth model of sociality, that is the 
pursuit of sociality by a singleton.

These remarks could be valid for the chat mechanic about respectively the 
tell/group mode and the say mode but what changes is a more intimate rela-
tion that stems from the use of voice instead of text.

This aspect also implies a different management of this mechanic in terms 
of place and time: speaking loud while visiting a city or an archaeological 
park is normal but is not common within a museum where it can bother 
other visitors.

This means that voice mechanic can be employed if the experience is 
played outdoor or during special events, such as the loud hours (Simon, 
2010, p. 282).

Specifically designed system can allow voice communication according to 
the two proposed modes but some application are already available: the Hey-
Tell13 and Voxer14 apps, for example, allow people to talk in a walkie-talkie 
way through mobile devices and can be employed or adapted to enact this 
mechanic.

Voice

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Meeting points

This mechanic transforms exhibits and points of interest in places of social 
molecularization: the system can for example suggest to all visitors an inter-

Tab. 9.16 
Analysis of mechanic 
Voice.

14
http://voxer.com/

13
http://heytell.com/
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esting artwork to be seen in order to make some of them converge there, or 
visitors themselves can report of an abject, place to be seen.

The aim is twofold: the visitor is taken in front of an interesting or dis-
cussed or usually neglected object, building (learning) and once there he/she 
can meet other visitors and start a conversation (sociality).

The check-in model used in CoCicero and now widely diffused in systems 
like Foursquare can work in this direction, exploiting for example a common 
way of reasoning: if so many people checked-in there, it means that there is 
something worth to be seen.

Meeting points

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Serendipity

Serendipity is finding something we didn’t expect to find and while visiting 
a museum or a city we could meet unexpected objects or people.

This mechanic implies the existence of a profile, because it makes visi-
tors aware of possible buddies nearby: buddy means a person with a similar 
profile or shared interests, or on the contrary a person very far from us in 
terms of profile and interests (homophily/heterophily); but a buddy could 
also be an object very similar or very distant from what we are looking for or, 
through the objects, we could find again a human buddy.

It’s aimed at letting visitors know that possible meaningful interactions are 
just there, what his/her buddies have visited and what they liked: it could 
foster direct sociality (pursuit of ) but it could also be used as a source of 
information and suggestions.

The surprise is a main trait to be pursuit with this mechanic, surprise in 
finding so similar/dissimilar to whom we can be introduced directly through 
mobile technology: the BlueAware project developed at MIT (Eagle & Pent-
land, 2005) exploits the concept of serendipity to match nearby people with 

Tab. 9.17
Analysis of mechanic 

Meeting Points.
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similar profiles through handhelds.
Contents are necessarily the basis for serendipity in cultural institutions 

and this mechanic fits well in the collaborative learning approach in which 
contents are both argument of conversation/collaboration and the means to 
stimulate teamwork.

Serendipity

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Adaptive path

This mechanic is based on system’s ability to modify in real time the sug-
gested path for visitors, in order to make them meet works or persons they 
may like/dislike on the basis of their profile, their visiting behaviour, of the 
works they have appreciated and of their eventual requests.

The enabled interaction is therefore both with contents and with other 
users and the decision to enhance the first or the latter is dependent on the 
chosen learning approach.

The technological complexity of this mechanic is naturally higher than 
that of previous mechanics and requires the design of a dedicated platform 
in order to be enacted.

Adaptive path

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Tab. 9.18
Analysis of mechanic 
Serendipity.

Tab. 9.19
Analysis of mechanic 
Adaptive path.
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Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Bump

With this mechanic starts the fifth level of social engagement based on a 
direct social relationship: all the mechanics encompassed in this group are 
indeed aimed at making people, especially strangers, meet and perform ac-
tions together.

This mechanic asks visitors to “bump” their mobile devices in order to get 
a benefit, such as a bonus content: it’s inferred by numerous mobile apps 
that requires users to make their mobile phones gently collide in order to 
exchange private information, such as their phone number and email address 
or to instantly become “friends” on Facebook and so on (the Bump app15 is 
an example).

It aimed at making visitors that don’t know each other meet and eventu-
ally start talking encouraged by the contents they get; it doesn’t still require 
them to perform actions together, as suggested by the collaborative learning 
approach, but it could encourage direct social engagement.

Bump

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Tasks

If the previous mechanic does not require people to perform complex ac-
tions, the mechanic “tasks” is indeed aimed at making people perform col-
laborative actions.

Learning as well as social engagement are the intended outcomes of this 

Tab. 9.20
Analysis of mechanic 

Bump.

15
http://bu.mp/
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mechanic: collaboration could indeed mean creating a shared interpretation 
of an artwork and post it on line or virtually mix diverse chemical elements 
and look at the reaction.

Strangers but also people engaged in a fusion or separated visit may be 
asked to join at a particular exhibit in order to accomplish the task or an-
other criterion to establish the relation could be their proximity.

An ad hoc platform is required to allow this mechanic.

Tasks

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Prizes

The mechanic called “prizes” is inspired by the diffused “groupon business 
model16”: if a minimum number of people sign up for an offer, then the deal 
becomes available for all, on the contrary if the number is not met, no one 
gets the deal.

Translating the model in cultural heritage field it could open new mod-
els of interaction: if at least three visitors meet in front of an artwork and 
perform a collaborative (learning) action, then they all get a prize, be it an 
e-book which deals with concerning topics or a free drink at the museum 
cafeteria, an high resolution image of that painting and so on.

The collaborative learning approach can highly benefit from this mechan-
ic, requiring direct social engagement on the promise of a prize.

The groupon model is frequently exploited with mobile technologies, link-
ing the offers to the current position of users: the Groupon17 app shows for 
example the nearest available offer, and several other apps exploit very similar 
mechanics.

To be fully employed within cultural heritage field this mechanic needs of 
course an ad hoc platform.

Tab. 9.21 
Analysis of mechanic 
Tasks.

17
http://www.groupon.
com/mobile

16
http://en.wikipedia.
org/wiki/Groupon
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Prizes

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

Smart/Flash mobs

Rheingold claims that mobile technology can enrich the informal exchang-
es of information as well as modify the position of users and the thresholds 
for participation to social actions (Rheingold, 2004, p. 282).

On these remarks and on Rheingold’s famed theory of smart mobs is graft-
ed the last mechanic here discussed that employs mobile devices to make 
people/visitors gather in specific places at a defined time in order to partici-
pate in a social learning activity.

Our mobile phone could indeed suggest to gather in ten minutes in the 
room 6 in order to attend a public lesson of a famed art historian, or to gain 
a digital copy of the museum catalogue, or to participate in a collaborative 
learning session.

The same mechanic could be also employed in the urban space in order to 
take people to unusual or disregarded places or to an ancient clock when it 
performs its spectacular action and so on.

Mobile devices are therefore only the means to make people aware that 
something interesting is going to happen, but it could also have a more im-
portant role, for example receiving additional digital contents or allowing 
people to collaborate through shared applications. 

Smart/Flash Mobs

Time

Pre-visit During Post-visit Event Always

Space Technology / Applications

On site Remote Existing Ad hoc Adapted

Tab. 9.22
Analysis of mechanic 

Prizes.

Tab. 9.23 
Analysis of mechanic 

Smart Mob.
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Criteria of Relationship

Profile Behaviour Needs Position Chance

Models of sociality

Fusion Solitary Separated Pursuit of sociality

Level of Social Engagement

1 2 3 4 5

9.8. Defining the models of interaction.

This section describes the second phase within the process, the creative 
one, which gathers inputs from the analytic phase and from the mechanics 
of interaction in order to build a feasible scenario which depicts the mobile 
experience.

It consists of three main units organized in two consecutive steps, the 
models or dynamic of interaction with contents/people and the story, which 
together converge within the scenario: the first unit collects data from the 
analytic phase and the mechanics of interaction and merges them with rules, 
configuration and conflict in order to define the models and dynamics of 
interaction; the second unit defines what kind of story will govern the expe-
rience integrating contents with the models of interaction; the scenario is a 
mock-up of the experience which describes it in order to get feedback and 
inform the implementation of the system.

This phase can be defined creative because all the steps described are some-
how grounded in a detailed and coherent analysis of the aims, needs, con-
straints but they are creatively interpreted in order to generate a new mobile 
experience.

If the results of the analytic phase could be somehow considered quite in-
dependent from who conducts the analysis, the creative phase heavily relies 
on the personal choices of developers an requires skills that are typical of 
designers.

9.8.1. How is the experience structured: defining the rules.

The term “rules” is taken from the game world (chapter six) and is used 
here to indicate the main structure of the experience and how it develops: 
this choice does not mean that the mobile experience that stems from the 
framework should inevitably be a mobile game. 

An example of rule is the traditional tour composed by diverse stops (Proc-
tor, 2010) but it could also be a treasure hunt and other codified games or it 
could be designed specifically for a particular experience. 

This view defines the three main units encompassed within the rules: tour 
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model, game’s rules and ad hoc.
The first unit, tour, refers to all those experiences based upon stops, points 

of interests or soundbites to quote Proctor (2010) without game character-
istics: the mechanics of interactions are therefore not played within a game 
structure and are enacted only for collaboration and not for competition. 

Competition is indeed a defining characteristic of game and not surpris-
ingly all the game experiences studied as units of analysis are based upon 
competition and none of them provide users with only collaborative activi-
ties: all the mechanics of interaction should be consequently seen from a 
collaborative point of view when included in a tour like experience.

The tour could be a free tour or a guided one: in the first case visitors are 
free to choose their path and the exhibit to look at, while the second con-
ducts them through one or more structured paths.

A useful remark is that very often game based experiences are essentially 
structured as a tour: treasure hunt games is frequently employed as a means 
to bring (young) visitors to exhibits in a museum or points of interest in the 
urban space, and the same could be said of urban adventures game, or geo-
caching and collect&trade.

What changes is the rule or better the superimposed game which adds dif-
ferent dynamics, story and conflict to the tour.

The choice of the rules is therefore the moment that establishes whether 
the future mobile experience will be based on game or not and gives an inter-
pretation to the outcomes of the analytic phase and to the chosen mechanics 

Fig. 9.9 
Creative phase: 

models of interaction 
and story.
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of interaction.
The second unit, game’s rules, encompasses all the codified games, whose 

rules could be applied to mobile experiences for museums and cultural in-
stitutions.

The analysis of cases has highlighted that the most common game is by far 
treasure hunt with its successive adjustments (urban adventure games, scav-
enger hunt, geocaching, collect&trade … ) followed by card games.

This result confirms what just said about the difference between the tour 
and the game and that the tour model is paramount in cultural heritage field.

The games included in the framework are those described in chapter six. 
Treasure hunt, usually played indoor, and its open-air brother, the urban ad-
venture game, ask players to locate treasures, valuable objects, in the space; 
the scavenger hunt is an adjustment of the treasure hunt games and replaces 
treasures with objects that nobody wants, for example not still recognized 
treasures; geocaching is a treasure hunt that guides players through GPS co-
ordinates leaving hidden what will be discovered; the collect&trade game is 
a treasure hunt in which treasures need to be exchanged.

Other game rules can be deduced by card games as happens in PSM and 
Tate Trumps experiences, or be based on check-in games such as Foursquare. 

Boards games too can inspire a mobile experience: just to make an exam-
ple, the famous Game of the Goose can be employed to structure a urban 
experience in Tuscany where the tradition places its birth, using a traditional 
game strictly linked to the place where the experience happens.

The last unit within rules is ad hoc, the Latin expression used to indicate 
something especially designed for that situation: the rules could indeed be 
designed for a specific mobile experience without choosing from the codi-
fied.

The choice of  rules is necessarily affected by several other choices such 
as the contents, the place, the learning approach and sociality and of course 
by the mechanics of interaction, but it also affects other units within the 
framework.

It heavily influences the story, especially if the rule is that of a game, be-
cause the narration should in fact integrate and justify all the chosen me-
chanics of interaction and games rules within a story, but it also affects the 
kind of conflict.

9.8.2. Visitors’ configuration.

Configuration here indicates people’s relationship with contents and other 
visitors and answer the two questions: is the fostered relationship based on a 
solitary or group experience? does the team experiences provide roles or not?
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The choice of the configuration of visitors seems to be highly dependent 
on the chosen model of sociality: if the analytic phase has indicated as the 
best choice a solitary visit or the pursuit of sociality it follows automatically 
a solo configuration; if the chosen model is the fusion it will follow a group 
experience; a separated visit is more likely to provide a role playing experi-
ence and so on.

From this point of view this framework’s unit does not seem to add any-
thing, but the interpretation should be slightly different: it certainly de-
scribes how people is configured during the visit but is more focused on the 
relationship between people and contents/people.

To clarify the concept we can think of a fusion visit: three visitors to a sci-
ence museum follow the same path, look at the same exhibits but their mo-
bile devices provide them with very diverse and personalized contents (based 
for example on the target). In this case it is true that the model of sociality 
is the fusion visit but the experience enabled by mobile devices is strictly 
personal, a solo configuration, that could be played also alone: what changes 
is the possibility to share what they have learned with their companions and 
make comparisons. 

If the same three visitors are instead asked by the system to choose a role 
and mobile devices provide them with different contents, based on the role, 
and requires to share information, than the model of sociality is the fusion 
visit but the configuration is group, and in particular a role playing experi-
ence.

The two sub-units of the group experience are indeed role playing experi-
ence and not role playing experience. 

Configuration, as shown with the previous example, is not necessarily re-
lated to a mobile game, because all three possibilities, namely solo, role and 
not role, can easily refer also to a tour experience: roles could be for example 
associated with personal interests and do not include game mechanics.

Role playing is placed voluntarily under the group experience despite the 
most common examples of role playing games, such as the MMORPG, are 
usually solo games that benefits more of a sense of social presence than of a 
true form of sociality (Ducheneaut, Yee, Nickell, & Moore, 2006): they are 
multiplayer games but do not imply that players should automatically get 
involved in a group activity.

The choice, in contrast with the current literature, is due to the particular 
field we are dealing with: first of all a solo role playing experience can lasts 
several hours before a player could engage in group activities with strangers, 
an amount of time usually not available for a visit; secondly MMORPGs let 
several players from all over the world meet virtually in the space of the game 
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while it could be very hard to find co-present players within a small museum 
for example.

Role playing experiences in cultural heritage field need therefore to be 
carefully organized, and they start automatically as a team experience, ex-
ploiting already existing groups, such as families, or particular events, like 
school trips and so on. 

9.8.3. Collaboration or competition? Defining the conflict

The last part to bee discussed about the models and dynamics of interac-
tion is conflict.

The term, such as rules, derives from the game world and includes essen-
tially two forms: collaboration and competition, to which collaboration + 
competition can be added.

The choice of the kind of conflict is mainly influenced by the rules, as 
mentioned before: a tour without a game structure is likely to be based on 
collaboration, while a game experience usually provides competition.

Competition is the only conflict model when the visitor/player is alone 
and competition plus collaboration is used when he or she is part of a team, 
that means collaboration among the team’s members and competition with 
other teams.

Despite the kind of competition naturally depends on the rules (for a treas-
ure hunts the competition could be on how much treasures have been col-
lected, how many points a players has totalized) not all the design mechanics 
could fit within cultural heritage field.

The use of time as a means of competition (e.g. the player who finishes 
first wins), for example, could be counterproductive for learning, forcing 
visitors to spend less time as possible in front of an exhibit, and danger-
ous for urban adventure games, forcing visitors to forget the common safety 
standards on the street (Ballagas & Borchers, 2007).

The choice of the kind of conflict is therefore guided by the selected rule 
but need to be verified in relation to the field of application and the aims of 
the projects.

9.9. What story do we tell? 

The story is an essential part of the mobile experience, especially if it is 
based on a game, and its development and creation should be carried out 
together with the definition of the models and dynamics of interaction just 
discussed.

It is a creative activity mainly based upon contents and strictly interrelated 
with the mechanics and models of interactions aimed at defining which are 
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the characteristics of the story to be written in the implementation phase.
The study of the cases has highlighted two main kinds of story: the first is 

structured as a simple sequence of tasks/descriptions without a strong narra-
tive structure while the second heavily relies on a planned story with a plot 
and characters.

The first model can be traced back to the audio guides that proposed and 
continue to propose tours, based upon a sequence of stops in a linear or free 
model: the time between the stops can be filled with storytelling and music 
(Proctor, 2010) but the only common thread is the didactic aim or the layout 
arrangement. 

Experiences based upon this kind of story usually attach more importance 
to the learning outcomes than to the complete immersion of visitors and fos-
ter a more detached approach between people and contents: characteristics 
common to the focused approach.

This kind of story is not only employed in tour models but also in game 
experiences, where the stops are used to ask visitors/players to solve riddles 
and answer questions.

The second kind of story, storytelling in the framework, is a more struc-
tured narrative with a plot that usually involves visitors as characters of the 
story asking them to have an active role in order to overcome difficulties and 
get to the final resolution.

The storytelling model can be used both in a tour model and in a game 
based experience integrating, in the first case, the mechanics of interaction 
and, in the second case the mechanics, the rules as well as the competition. 

The story and in particular the structured story has also to take into ac-
count the outcomes of the analytic phase, for example building a story that 
encompasses all the kind of contents, addressed to a young amateur audience 
to be played in group in a city within two hours. 

The stories could also be written according to the several existing genres 
such as adventure, comic, mystery, epistolary, historical, picaresque and so 
on being careful to match the genre with the contents: a mystery tour could 
be easily constructed about historical legends of a city, like in WhaiWhai ex-
perience, or historical experience for an archaeological site, such as Explore!, 
but a comic or a picaresque experience would not fit with a war museum for 
example.

Another choice is whether the experience is based on one main story or on 
several small stories: the first choice may provide a more intense immersive 
experience, involving visitors in a long structured experience while the sec-
ond can easily fit with different targets, interests and levels of deepening of 
contents.
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This phase is therefore aimed at outlining the main characteristic of the 
story, be it a sequence of stops or a structured narration, in order to build 
the scenario. 

9.10. Making choices converge. Scenario building.

The word scenario is here used to intend a useful tool to support the design 
and the implementation of the mobile experience looking mostly at interac-
tion design and user-centred design field.

The scenario-based design approach proposed by Carroll (1999) well suits 
with the interpretation here chosen:

“A direct approach is to explicitly envision and document typical and sig-
nificant user activities early and continuingly in the development process. 
Such descriptions, often called “scenarios”, support reasoning about situa-
tions of use, even before those situations are actually created. Scenarios are 
stories.” (Carroll, 1999, p. 1-2)

Scenario is exactly a story, a storyboard, which describes in a detailed way 
what will happen during the mobile experience, what visitors will do and 
how they will interact with contents and other visitors, how the system will 
work and so on.

The four scenario characteristics proposed by Carroll in the same paper 
(setting, actors, goal and plot), can help in its definition focusing the atten-
tion on where the experience will happen, who will be involved, with which 
objective and through which steps.

To these basic features we can add all the inputs deriving by the previous 
phase that can scaffold the scenario construction including the mechanics 
and the models of interaction as well as the story.  

The result could be a written story as well as a storyboard, a patchwork, a 
sequence of post-it or even a working mock-up of the system to be employed 
in a real setting: what matters is that the scenario is able to describe what the 
experience is likely to be.

The aim is indeed twofold: on one side it’s a means of communication, 
useful to describe the experience at a glance to all the actors and stakehold-
ers involved in the project; on the other side is a powerful tool to verify the 
project and start an iterative process of tests and corrections.

The scenario needs indeed to be tested and iteratively adjusted before be-
ing used as basis for the implementation, in order to avoid a mismatch with 
the general aim of the project and with the inputs deriving from the previous 
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phases and to reduce possible mistakes.
Scenario building is a skill that usually qualifies designers, but all the com-

petences are welcome to collaborate to this activity in order to keep all the 
diverse components of the project under control. Final users can be directly 
involved in scenario building phase but their role is paramount in testing it 
and giving feedback.

Scenario is therefore here presented as a design tool that essentially merges 
and interprets all the inputs derived from the previous phases transforming 
them into a feasible story.

This way of interpreting the scenario may be blamed of missing a drive 
towards innovation, “the role of catalyst of actors and triggers of new ideas and 
solutions” (Manzini, 2001, p. 97), being it more focused on  the definition of 
the mobile experience and its deployment.

This remark is only partially true because analyzing in detail the model 
of scenario here proposed is not so distant from the Design Orienting Sce-
narios - DOS - proposed by Manzini (2001): the three components of DOS 
(vision, proposal and motivation) can indeed be easily identified within the 
whole framework. 

The vision is indeed in the background of the entire framework that works 
towards the implementation of products, systems and services in order to 
provide visitors with a mobile experience that meets the goals defined by 
developers. 

The answer to the question “what could happen if the designed system 
would be implemented?” is described within the scenario that details the vi-
sion through a set of products and services, mechanics and dynamics, namely 
the proposal in DOS. 

The last characteristic of DOS, motivation, that explains why the scenario 
is relevant, relies in the matching of the scenario first of all with the vision 
but also with the choices and the outputs of the analytic and creative phase: 
the iterative process of tests and adjustments to which the scenario has to 
undergo is just aimed at verifying if the scenario is relevant and how it could 
be improved.

Despite the two different theoretical approaches, one more focused on de-
signing an experience and the second on providing an innovative but feasible 
scenario, the result is common: a story that includes a general vision but also 
concrete proposals to be tested in order to proceed to the implementation of 
the entire system.
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10. Pilot project. Looking 
for Achille Castiglioni

Looking for Achille Castiglioni - LfAC - is a project developed 
with SMAC - Studio Museo Achille Castiglioni - and aimed at 
testing the developed framework discussed in the previous chapter.

The project here described has therefore two main aims, to fulfil 
the needs described above and to test the efficacy, the usefulness and 
the feasibility of the framework.

The first sections describe how the framework has been applied 
and the choices for each unit; the central part of the chapter pre-
sents the scenario and explains how it has been implemented; the 
last part discusses the results.
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Looking for Achille Castiglioni - LfAC - is a project developed with SMAC 
- Studio Museo Achille Castiglioni - and aimed at testing the developed 
framework discussed in the previous chapter.

With his 60 years long career, Achille Castiglioni (1918 - 2002) is one 
of most renowned and representative Italian designers and architects who 
actively worked in the field of design (product, interior) and architecture. 

SMAC stems from his heirs’ willingness to conserve integrally his design 
agency and, in 2006, it opened to the public with the mission of conserving, 
digitizing and showing the collection and the archive.

The institution conserves indeed drawings, mock-ups and documents 
which tell the story of more than 300 industrial products, countless interior 
design projects and architectures, together with thousands of objets trouvés 
from which he used to take inspiration.

SMAC is a small but highly regarded institution which has reached 20.000 
visitors in five years and organizes daily guided tours: Castiglioni’s daughter  
and wife, together with two of his earlier collaborators introduce visitors into 
the architect’s world guiding them through the four rooms and letting them 
touch and interact with the exposed objects.

The choice of SMAC as a partner for the development of the pilot project 
has, at least, three good reasons.

The first is an already existing relationship with SMAC, stemmed from a 
previous collaboration, that highly facilitated the project’s birth and the fol-
lowing development.

The second is the paramount role that Achille Castiglioni played in the 
history of Italian design and of the School of Design in which this thesis is 
presented.

The third is that a mobile experience could work towards the fulfilment of 
two needs expressed by SMAC, that is to valorise Castiglioni’s works diffused 
in the city such as architectures and those that are no more visible such as 
temporary exhibitions or interior design projects, and to let visitors see some 
of the digitized drawings, photos and documents usually conserved within 
closed boxes in the archive. The project here described has therefore two 
main aims, to fulfil the needs described above and to test the efficacy, the 
usefulness and the feasibility of the framework.

The next sections will describe how the framework has been applied, the 
choices made and the achieved results are discussed.

10.1. Dealing with the analytic phase.

The analytic phase of the framework, discussed in the previous chapter, 
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is aimed at making all the decisions needed to inform the next phases and 
receives as input both aims and constraints.

The aims are those described above: to valorise SMAC’s archive through 
its digitized documents and to let visitors know and explore those works 
that are inevitably not shown in the museum (e.g. architectures and interior 
design projects) and those that are no longer visible because dismantled to 
make room for new projects or just because they were temporary exhibitions.

To the aims, two main constraints must be added: a limitation in terms 
of available time for the development (a little more than one month) and in 
terms of existing competences in the development team.

The kick-off meeting of the project was indeed on March 3rd 2011 and 
during that meeting was decided to provide visitors with a running mobile 
application in time for the week of the 50th International Salone del Mobile 
in Milan (April 12-17th 2011).

The development team was composed by six persons with different levels 
of engagement, four from Politecnico di Milano with design competences 
and two from SMAC, more focused on a curatorial role.

The described aims and the constraints are therefore the inputs that inform 
the analytic phase here described.

10.1.1. Who is the target audience.

The choice of the target to which address the project is a tricky problem to 
be carefully considered, especially for those small institutions such as SMAC 
that do not have relevant statistics about their audience.

The museum indeed conserves data about the number of visitors and their 
provenance but does not keep information about their age, job, or level of 
education.

According to museum’s staff the most frequent visitors’ typologies are stu-
dents, architects and designers, design lovers, photographers and musicians 
as well as curious and retired visitors (Bruzzi, 2011): summarizing, an audi-
ence that can be described as amateurs and experts, following the categories 
listed in the framework.

In order to have a more detailed description, the most recent statistics 
about museums’ visitors in Lombardy (Bollo, 2004) has been taken into 
consideration: it emerges that people in the age range 26-45 are those who 
visit more frequently museums and cultural institutions, representing about 
the 57% of all visitors (26-35 yo = 25,3%; 36-45 yo = 32,2%).

Widening the range to include people between 19-55 the percentage rises 
to 85%, because visitors younger than 19 or older than 55 are under-repre-
sented.
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Another feature to be considered is the provenance of visitors: the data col-
lected by SMAC’s staff show that 27% of visitors come from Italy, 50% from 
other European countries and 23% from extra-UE countries, in particular 
from Japan, the third represented country after Italy and France (Bruzzi, 
2011).

More than three quarters of the visitors are therefore foreigners, an element 
to be considered both during contents’ development (choice of the language) 
and for the choice technology (roaming rates).

Crossing these data with those emerging from the most recent statistics on 
mobile usage (comScore, 2011) we can notice a quite evident correspond-
ence between museum visitors and smartphone users.

The most active segment in the mobile market both in US and EU5 is 
indeed represented by people between 25-34, followed by people aged 35-44 
(comScore, 2011): the two groups together cover therefore about 46% of 
smartphone users.

Widening the age range to include smartphone owners aged 18-55 it re-
sults that this age range covers about 77% of the entire market, the same age 
range that totalizes the 85% of museum visitors in Lombardy.

People aged between 19-55 can be then considered the audience for LfAC 
with a core audience made by 25-45 years old visitors.

We are therefore dealing with an adult audience (19-55), coming from a 
EU country, supposedly not very diversified in terms of learning skills, with 
a shared interest in design and architecture and quite savvy about mobile 
technology. 

10.1.2. Time and Space of the experience.

Time and space are discussed together because they are strictly interrelated, 
at least in this specific case.

The mobile experience is indeed aimed at valorising something that is out-
side the museum, taking visitors there where the project is/was, and this 
choice implies that the experience should necessarily take place before or 
after the visit. 

Looking at the framework we can say that the experience would happen 
outside the institution (outdoor) and on-site, in other words visitors should 
be taken near different points of interests in the city and use mobile technol-
ogy to get an enhanced experience.

If we consider instead LfAC as an activity independent from the museum 
experience, it can happen whenever the visitor wants and the mobile experi-
ence should therefore coincide with the visit itself.

Furthermore an outdoor experience, played in the urban space, does not 
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require special dedicated events because it can be played whenever visitors 
want without time constraints.

Regarding the duration of the entire experience the decision was not to 
exceed two hours, firstly because with more than two hours of intensive use, 
mobile devices could easily run out of battery and secondly because it seemed 
a more than sufficient time to provide visitors with contextual information.

The duration of the experience necessarily affects the space, because the 
choice of the points of interests must take into account how far they are and 
estimate an average needed time for visitors to go from one point to the fol-
lowing.

Summarizing the experience should take place outdoor, on-site, that is 
near the points of interest, before/after the visit, without particular time 
constraints and should not exceed two hours.

10.1.3. Choice of technology.

The choice of the technology in support of the mobile experience, as dis-
cussed in the previous chapter, is strongly dependant on several other choices 
and in turn it can influence several others.

In the specific case of LfAC three main constraints was influential: the lack 
of computer programming skills within the team, the very short time avail-
able for the development and the lack of funding. 

An off-the-shelf easily customizable (and possibly free/open source) mobile 
platform was therefore the only possible way to be followed.

Another constraint derives from the choice to structure the experience 
around points of interests outside the museum and to deliver contextual 
contents in the right place where the work is/was: this implies that the mo-
bile experience should necessarily rely on a location based service.

Oomen proposes a clustering of location based services grouping them 
into five classes according to their main features (Oomen, Brinkerink, & van 
Toor, 2011): location aware display of content, contributing content by end-
users, QR codes, augmented reality applications and location based games. 
This categorization highlights five different models of interaction between 
users and cultural heritage, useful to frame the future application.

A first choice regarding location based service, was not to use QR codes 
or other markers for two main reasons: first they require a paper map of the 
city to be found, excluding in this way those users who have not previously 
visited the museum and, secondly, because it would have required an au-
thorization to fix or hang codes to every building involved in the project, a 
solution not feasible in such a short period of time.

Although augmented reality browsers could be very useful in reconstruct-
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ing dismantled exhibitions and buildings, they have been discarded for three 
reasons: among the available contents there weren’t 3D models to be used, 
the still imprecise nature of these application in guiding users towards the 
points of interest doesn’t completely avoid the necessity of a paper map and 
AR browsers still required computer programming skills to be personalized.

Location based games and contents created by users were not considered 
properly two kinds of location based services but rather a model of inter-
action and a mechanic of interaction (with respect to the framework) and 
consequently not considered.

A location based display of contents seemed therefore to be the right 
choice, hence a system able to automatically locate visitors in the urban space 
and deliver contextual information. 

The features needed for mobile devices are therefore to be equipped with 
GPS and Wi-Fi/3G connectivity ant to light, because they must be carried 
by visitors through the city: smartphones and tablets seemed therefore to be 
the most suitable for the project.

The high cost of these advanced devices, together with the fear they could 
be stolen during the tour suggested to develop an application that could run 
on devices owned by visitors: a small institution like SMAC could not indeed 
easily afford to buy and maintain several devices.

Summarizing, the choices emerged for the technology unit are: the use of 
an off-the-shelf platform able to locate visitors in the urban space and de-
liver contextual contents (location based delivery of contents), that runs on 
advanced smartphones and tablets owned by visitors.

Choice of the platform.

The lack of computer programming skills and funding together with the 
short time available for the project development led to the earlier choice of 
an off-the-shelf, easy to use and free platform: 7scenes, a mobile storytelling 
platform designed by the homonymous spin-off of the Dutch no profit Waag 
Society has been chosen to develop LfAC.

The choice is due to two main reasons: first is the platform’s capability 
to adapt to the needs of the project and second is a direct contact with the 
society and the developers that allowed to have a continuous technological 
support and feedbacks.

7scenes is a mobile storytelling platform which allows producers to link 
multimedia data to a point of interest on the map and they will be automati-
cally displayed when the user reaches the target point, locating him through 
GPS. 

The platform is flexible and allows producers to create different mobile 
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experiences through a web interface which does not require computer pro-
gramming skills.

The system provide four diverse single-user genres and four multiple-user 
genres.

The experiences available for a single users are: sightseeing, a free format 
that allows users to wonder wherever they want; storyline, a sequence of 
points of interest to be activated following the order defined by the develop-
er; mystery tour, a storyline with only the next step visible; extra-passenger, 
a storyline which can be played while driving because it does not require the 
use of the hands.

The genres available for multiple users are structured as games: freeplay, 
users can wonder freely and are asked to perform asks in order to gain points; 
adventure, is a role playing experience where each character has specific skills 
and tasks; collect&trade, players are asked to collect objects in order to fulfil 
their task and to exchange them when close to other players; international 
trade, a collect&trade played between two far places.

Optional features are the possibility to assemble a team and schedule an 
event for them (teams and events), to have web players (web-palyers) and 
to send messages to players if you are the creator of the experience (pup-
petmaster).

Every experience created, the scene, is linked to a place, and becomes avail-
able to all users that are nearby, with a mechanism not dissimilar from aug-
mented reality browsers such as Layar, that displays the nearby layers.

While playing, users are provided with an interactive map on their mobile 
device, that shows the points of interest and activates multimedia contents 
when the user reaches the right place.

Producers can link photos, descriptions, audio and videos to a place as well 
as a task or the possibility for users to make a comment; players can also take 
photos and share them through Facebook or Twitter.

Other features that weighed in favour of 7scenes are its capability of track-
ing visitors’ path in the city and giving detailed feedback from users and its 
ease of use that allows even to not expert developers to create a mobile tour.

The application requires GPS enabled smartphones or tablets and runs on 
iOS and Android and a web application is under development. 

10.1.4. Criteria and kinds of relationship.

In order to make visitors meet with contents the two criteria that most suit 
with LfAC are profile and location.

As already said the target of LfAC is quite homogeneous, adults with a 
shared interest in design and architecture and admiration for Achille Cas-
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tiglioni, but they could be more interested in industrial design or rather in 
architecture or in  interior design.

Profile, intended as personal interests, is therefore a useful criterion to 
make visitors meet the contents they may like most in the wide production 
of Castiglioni.

Furthermore the system is a location based service and location is necessar-
ily a second criterion that can influence the choice of the contents.

Homophily is certainly the right choice in this specific case, and the system 
should allow visitors to head towards the nearest and the most meaningful 
(for them) points of interest among the available.

10.1.5. Contents to be conveyed.

The contents available for LfAC are quite heterogeneous and regard  main-
ly product and interior design projects, exhibitions and architectures, to be 
described with the help of digitized documents from SMAC’s archive.

LfAC looks therefore at the collection, considering collection the museum 
and its archive, but also outside the collection and precisely at those build-
ings and other design interventions signed by Castiglioni for the city of Mi-
lan.

A choice made together with SMAC staff was to include in the experience 
also the showrooms that still show and sell products designed by Castiglioni, 
in order to let visitor touch and interact with the industrial products and 
eventually buy them. Industrial design products are indeed made to be sold 
and used and not unique pieces to be watched from a distance.

LfAC should therefore convey contents related to the collection and con-
tents from outside the collection but it should includes also a more intangi-
ble knowledge, that is story that is behind every industrial design product, 
every exhibition and every building designed by the architect.

Documents, drawings and photos can help to tell the story of the projects 
and the memories as well as anecdotes of Castiglioni’s heirs and collaborators 
can be exploited to build a richer experience.

Looking at the framework LfAC should provide three kinds of contents: 
collection, outside the collection and intangible.

The level of deepening of contents depends on the target and consequently 
the choice was to address amateurs and experts, implying necessarily con-
tents created and edited by experts and curators.

10.1.6. Sociality and learning approach.

The aim of LfAC is to enhance the museum experience through a city tour, 
addressed to amateurs and experts, that shows and describes Castiglioni’s 
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works in the right place where they are/were: it’s therefore a project aimed at 
increasing and sharing the knowledge about the work of the famed architect.

A focused learning approach seemed then to be the most suitable to pursue 
clear learning outcomes and to address a cultured audience that is looking 
for a deeper and wider knowledge about the author.

At the same time was decided not to exclude from the experience that ten-
dency to the narration that is typical of the guided tour at SMAC, especially 
when the tour is led by Castiglioni’s wife or daughter (Bruzzi, 2011), in order 
to maintain continuity between the two experiences.

The main approach can therefore be defined focused but with a tendency 
to storytelling that is typical of the immersive model.

The models of sociality that best suit with the chosen approach are the 
personal visit or the fusion visit that allow a meaningful learning experience, 
being the first based on a personal direct engagement with contents and the 
latter on dialogue and confrontation (Paris, 1997; Silverman, 1999; Debene-
detti, 2003).

Sociality is therefore not pursued or already existing and consequently the 
level of social engagement foreseen for LfAC is necessarily low, matching the 
level two or, at most, the level three in Simon’s scale (Simon, 2010).

The fostered interaction is consequently among visitors and contents and 
the choice of the mechanics (the next step in the process) has followed these 
decisions.

10.2. Defining the mechanics of interaction.

The mechanics of interaction have been described in the previous chapter 
and the charts highlights how the diverse mechanics fit with the choices 
made in the analytic phase.

In the case of LfAC to the outputs of the analysis, that guide the choice of 
the mechanics, we must add also the constraints due to the chosen platform, 
limitations that will also affect the models of interaction.

Tying to summarize the results of the analytic phase useful for the choice 
of the mechanics we can list:

- the mobile experience should be played before or after the visit to SMAC 
or be independent from it, and the contents should be delivered during the 
experience;

- it does not require special events and could be played whenever the visi-
tor wants;

- LfAC is based on a location based service and visitors need therefore to 
be on-site;
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- the experience is structured through an existing, not adapted, platform; 
- the chosen criteria to match users and contents are interests and position;
- the fostered models of sociality are personal and fusion visit;
- the pursued level of social engagement is interaction with contents (level 

2) or at most personal interests in a wider context (level3).
The level of social engagement is maybe the most influencing factor in 

the choice of the mechanics to be employed, because it limits the selection 
among the first twelve mechanics comprised from level one to three. 

Another strong restriction is given by the chosen platform, that limits the 
choices to five, excluding the mechanics gift, interpretation, storytelling, 
vanity, profile, folksonomy and contents’ handling.

Contents’ consumption, contents’ selection, hypertext, comments and 2.0 
are therefore the mechanics available for LfAC: all of them match with the 
outcomes of the analytic phase and are supported by the chosen platform 
but it’s important to decide which should be paramount and how to employ 
the others.

Contents’ selection is certainly the mechanics that best suits with the re-
quirements of LfAC allowing users to select the contents on the basis of their 
interests and position (criteria of the relationship) and incorporates the first 
mechanic, contents’ consumption, that is the basis of a tour built with a 
focused approach.

This choice means that contents need to be clustered in order to allow 
visitors an easy selection: two basic criteria easily employable within the plat-
form are the kind of content (video, audio, text, image …) and the topic 
addressed (industrial design, architecture, exhibition…).

Hypertext and 2.0 (that encompasses also the mechanic comments) are 
secondary mechanics that can add to the experience: the units of contents 
can indeed easily include references to other points of interest and directions 
to get there while 7scenes platform allows web 2.0 actions during the visit, 
such as sharing contents and writing comments through Facebook and Twit-
ter.

10.3. Creative phase: models of interaction.

The three selected mechanics of interaction together with the choices made 
in the analytic phase are the basis for the definition of the model of interac-
tion between visitors and contents, detailed in the framework through three 
different units, rules, configuration and story. 

The choice of the rules is maybe the most important because in this unit is 
decided whether the experience should be based on a tour, a game or an ad 
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hoc model and what are the rules that govern the interaction.
Regarding LfAC, a game model has been discarded because it didn’t easily 

fit with the chosen level of contents’ deepening (amateurs and experts) and 
with the adult target (19-55). 

A tour model resulted then more appropriate for the experience and in 
particular a free tour has been chosen as rule for the interaction: the “con-
tents’ selection” mechanic suggests indeed to allow users to freely wander in 
the urban space, following a personal path. Among the models available in 
7scenes platform, sightseeing, the free tour, has therefore been chosen.

As described in the previous chapter the choice of the configuration is 
highly dependent on the preferred model of sociality but is not exactly the 
same, because it describes in detail how visitors relate with contents (section 
9.8.2) with respect to their social configuration.

In the specific case of LfAC the chosen configuration is solo, that means 
that the provided experience is unique and can be played indifferently by a 
singleton or by a group of visitors: fusion visit, in this case, means that peo-
ple could negotiate the choices and discuss about them but the system does 
not provide a personalized experience unless the visitors follow a personal 
path.

The kind of conflict is determined by the chosen rules: the tour model 
does not imply competition but only collaboration, that means that users 
select the contents and the system automatically delivers them.

10.4. Choosing the story.

This step is aimed at defining what kind of story the experience will rely 
on and how it is structured.

The choice for LfAC was mainly affected by the selected model of interac-
tion: a free tour implies indeed a story structured through independent units 
of information ordered by visitors with their free choice. A structured narra-
tion with a plot and characters implies indeed a defined sequence of steps to 
be followed by users in order to proceed in the story.

A free tour could also be structured through small independent stories, like 
in WhaiWhai project, but this choice was discarded because it did not fit 
with the focused learning approach and with the selected level of contents’ 
deepening.

Looking at the framework’s structure we can say that the chosen kind of 
story is “units of information” and the structure is consequently “several 
stories”.
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10.5. LfAC’s scenario.

The scenario proposed for LfAC is here described through a story that 
imagines a typical mobile experience provided by LfAC.

X is a 23 years old Italian student, he’s at the first year of the Master De-
gree in Product Design at Politecnico di Milan; Y is a 22 years old, Chinese 
Erasmus student who came to Italy to attend a semester at Politecnico.

During a course they were joined in a team in order to design a new in-
dustrial product and they decided to pay a visit to SMAC to gather some 
inspiration from a great master.

It’s Wednesday morning, 10.00 am, Piazza Castello 27, Milan. 
X and Y ring the bell of SMAC and are welcomed by a member of the mu-

seum’s staff who makes them pay the ticket and at the same time asks some 
questions: where they come from, which is the preferred language of the tour, 
how they got to know SMAC and so on.

Y has some difficulties with the Italian language so the tour starts in Eng-
lish and the guide takes X and Y through the four rooms.

After about an hour the tour is ended and while X and Y are leaving 
SMAC, the guide gives them a flyer that presents LfAC and contains the 
instructions to start the experience. 

X and Y are intrigued and furthermore their lessons at Politecno will begin 
only in three hours, so they decide to try LfAC.

X has an Android smartphone while Y has just bought a new iPhone: fol-
lowing the instructions they install 7scenes through Android Market and 
AppStore respectively and run the application.

Among the available nearby scenes they find two versions of Looking for 
Achille Castiglioni, one in Italian and one in English: X selects the first 
while Y obviously the latter.

The application provides a small introduction about the experience and 
gives brief instruction on how to use the system and on the meaning of the 
diverse icons they will find, then the experience starts.

Their smartphones show a map of Milan with coloured placeholders and a 
blinking dot. The instructions said that the placeholders represent the points 
of interest and the different colours stand for the diverse topics, while the 
blinking dot represent their actual position in the map.

Y rapidly zooms out the map to visualize all the placeholders and discover 
that clicking on them he can get a preview but the contents are not showed: 
they will be played only when reached the right position.

X is walking on the sidewalk in front of SMAC to verify if the blinking dot 
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updates his position, when suddenly his smartphone vibrates and a content is 
shown on the display; Y reaches him rapidly and his smartphone vibrates too.

They press start and a commented video introduces SMAC; when it ends 
the two guys have to decide where to go and looking at the map on the mo-
bile’s screen they choose to head towards downtown where the placeholders 
are very dense.

Y doesn’t know the way to get there and decides to use the map of LfAC to 
keep the orientation while X knows well those streets, so puts the mobile in 
his pocket and starts walking.

X walks faster than Y, who keeps looking at the map and to suggest alterna-
tive ways, but he’s stopped by a vibration of its smartphones: a new contribu-
tion is indeed available.

The two guys join again in front a building and pressing start drawings 
of the project, photos of the interiors and other documents are shown and 
described.

X has a good knowledge about Italian design and architecture but he ig-
nored that the building has been designed by Castiglioni: he quickly takes 
a photo of the edifice and upload it on Twitter through 7scenes with the 
comment “did you know that the Chamber of Commerce of Milan has been 
restored by Castiglioni brothers after WWII?”.

In the meantime Y is looking at the map in order to decide the next points 
of interest to head towards: he’s particularly interested in industrial design 
products and from the map he realizes that the placeholders that represent 
this topic are mostly gathered near San Babila. 

He then convinces the friend to get there, following a path that will allow 
them to meet as many points of interest as possible. 

They walk together, staring at their phone’s monitor and at the building 
surrounding them trying to figure out what will be exactly the next PoI: they 
are now in the right centre of the city and Y decides to wear his headphones 
because the background noise of the street is quite high and he’s afraid of not 
being able to listen to the next information.

They are indeed approaching a new place holder and the icon on the map 
suggests that it is an audio contribution about industrial design: the audio 
starts and the two guy listen to it with attention.

At the end of the piece the narrator suggests to reach PoIs they did not take 
into account and after a brief discussion they decide to follow the advice and 
modify their path.

Looking at the map they easily reach a street that none of them has ever 
seen before: they get to know that 40 years before there was an elegant show-
room there, whose layout had been designed by Castiglioni.
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X is surprised to find such an hidden place in the right centre of the city 
while Y is fascinated by the photos he’s watching and easily share some of 
them with his Facebook friends.

Quite an hour is passed from the beginning of the tour and they decide to 
reach quickly the area that was in their original plan.

They encounter several placeholders during the path, but they do not have 
time to listen to all: Y is quite disappointed and decides to pay a new visit 
during the week in order to discover all the neglected PoIs.

Once in San Babila they head towards several showrooms and LfAC pro-
vides them with the description of several famed industrial products they 
then observe directly within the shop: X wants to know what changed from 
the first sketches to the final industrial product so he browses among the 
drawings showed by LfAC and in the meantime examines the products on 
the shelves.

One hour and half is passed, Y’s smartphone is running quickly out of bat-
tery and they need to go back to the university. 

When they close LfAC they are asked to rate the experience and eventu-
ally write a comment so they rate and comment and then walks towards the 
nearest metro station.

A brief test conducted within the development team verified that the sce-
nario was consistent with the aim and with all the choices made in the ana-
lytic and creative phase and it was consequently employed as draft for the 
implementation of the system.

In the specific case of LfAC the testing phase of the scenario has been par-
ticularly short for several reasons: the first is the very simple model of inter-
action that does not require several adjustments; the second is that it’s based 
upon an already existing and working platform with defined mechanics and 
the third is necessarily the lack of time.

10.6. Implementing the mobile experience.

The implementation phase relied on the scenario described above and 
started with a careful selection of contents and of the points of interest in 
Milan.

About 70 projects, developed between 1947 and 1999 and referred to 30 
different locations have been identified through a deep analysis of literature 
and review of the findings with museum’s curators and Castiglioni’s heirs.

A first selection has been done by positioning the locations on the map 
and discarding those that weren’t within walking distance from downtown: 
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seven locations were therefore discarded but one was kept despite very far 
from the city centre.

The church of Saint Gabriel in Mater Dei is indeed the only religious 
building designed by Castiglioni in Milan and a great example of its kind, 
and it was therefore decided to include it in the tour: LfAC is indeed a free 
tour and visitors very committed with architecture could decide to reach the 
location despite far.

The following phase was the search of all the available material about the 
selected locations: documents, articles, photos, drawings, stories, mock-ups 
and all the accessible material at SMAC’s archive have been collected in order 
to get a wide overview.

This phase has been carried out by the entire team in order to guarantee 
a fast and exhaustive documents’ retrieval and a continuous comparison be-
tween sources.

A great amount of documents and data resulted from this phase and ana-
lyzing the results a new selection has been done: those PoIs with few docu-
mentation or without significant descriptive material have been discarded 
and 15 locations were finally included in the tour.

The most common available materials were drawings and photos docu-
menting the project and its development, together with articles and reviews 
found in journals and magazines.

Slideshows, textual descriptions and audio commentaries were then identi-
fied as the most suitable way to convey contents but some limitations of the 
platform forced to slightly different choices.

7scenes platform indeed didn’t allow to create slideshows but to link only 
one photo to each PoI: videos were therefore chosen as the only suitable for-
mat to show diverse images for each location, and textual descriptions were 
consequently avoided in favour of audio commentaries to be mounted with 
videos or delivered alone.

The audio description have been written paying attention to include sev-
eral hints to let visitors continuously shift their attention from the device’s 
monitor to the actual building or objects or vice versa and to link the points 
of interest in order to enact the “hypertext” mechanic.

All the descriptions followed and mixed the available sources and have 
been refined with reviews by museum’s curators and Castiglioni’s heirs in 
order to verify data reliability and to be enriched.

During this review was also decided to create three additional audio de-
scriptions to introduce Castiglioni’s work in architecture, industrial design 
and interior design and located in three panoramic points of the downtown 
which visitors go through toward the points of interest. 
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A selection of the available images, and eventually videos, for each location 
has then been processed in order to obtain three-four minutes long videos 
that matched with the audio description: 15 bilingual videos and three bilin-
gual audio commentaries were the output of this phase.

7scenes platform allows to differentiate contents into four categories rep-
resented by different colours and contents were then accordingly clustered: 
SMAC is represented by a blue placeholder, while industrial design is purple, 
architecture is yellow and finally green represents interior design. The same 
colours are also used within the videos to recall the categories.

This simple trick allowed to add a new informational level on the map and 
to enact the contents’ selection mechanic according both to position and 
users’ interests.

All the videos and audios were then uploaded into the scene through 
7scenes web platform and linked to the right place on the map in order to 
have two working prototypes (Italian and English) for the testing phase.

10.7. Tests and adjustments.

The two prototypes have undergone a first debugging phase carried out 
by part of the team with an iPhone and two Android devices, a smartphone 
and a tablet.

This first session was aimed at solving technical problems eventually met 
and to verify all the contents and their correct positioning.

Without describing in detail all the bugs and the problems found and cor-
rected it’s important to point out some of them.

A major difficulty was the duration of the devices’ battery: only the An-
droid tablet succeeded in completing the test while the two smartphones ran 
out of battery. 

It should also be said that the test lasted much longer than a normal ex-
perience firstly because it touched all the PoI and secondly because several 
contents were played more than once and an accurate reporting activity was 
carried out during the tour.

Other problems can be ascribed to the Android version of 7scenes which 
was still a beta and had bugs to be fixed, in particular frequent loss of GPS 
signal and slow updating of the current position were experienced. 

Important dissimilarities in the download speed of videos between differ-
ent phone carriers, due probably to their coverage of city’s areas, were also 
found and this result led to a different management for the download of 
data. It was indeed decided to give users the opportunity to download on 
their devices all the contents at the beginning of the experience, a choice 
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Fig. 10.1. Some images used to create LfAC. Courtesy of SMAC.
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Fig. 10.2. Some images of the testing phase.
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justified also by the presence of Wi-Mi in downtown, a Wi-Fi network that 
allows one hour of free connection.

Visitors, and in particular foreigners, can indeed connect to this network, 
download 7scenes and all the data at once exploiting the network and avoid-
ing very expensive roaming rates.

The adjustments that followed the test were able to solve the problems 
encountered as confirmed by a following session of test: the prototypes have 
then undergone only one cycle of test and correction and the second release 
is the one actually in use.

Unfortunately there was no time to test LfAC with a panel of potential 
users and this phase has been postponed after the launch, which took place 
as expected on April 11th 2011, the evening before the opening of the 50th 
Salone Internazionale del Mobile.

A small test with a panel of twenty volunteers has been carried out after 
the launch, aimed at gathering data on their usage of LfAC and get insights 
of their appreciation in terms of learning and enjoyment.

The volunteers who took part to the testing sessions are all aged between 
18 and 34 years (the target addressed by LfAC), with medium/high level of 
education but with different levels of familiarity with design and architec-
ture, despite a common appreciation of the topics.

They have been asked to freely experience LfAC and then to complete 
a short questionnaire: multiple choice questions aim at defining visitors’ 
profile while a ten questions Likert scale questionnaire tries to understand 
the perceived benefits in terms of enjoyment and learning. The table below 
shows the first result of the questionnaire even if the number of users is not 
still sufficient to consider data reliable. 

Average St. Dev.

My knowledge on A. Castiglioni's work has increased 4,25 1,41

Location-based info are a value added 4,45 0,41

Audio and video have been up to my expectations 3,35 2,12

The archive images improved my understanding of the topics addressed 4 1,41

The duration of the audio and video was correct 3,45 2,12

It was easy to read the map and find points of interest 3,23 2,12

I did  not encounter technical difficulties during the tour 2,28 2,83

It was fun to get around the city following points of interest 4,14 0,71

The tour showed me places in the city I didn't know 3,77 2,83

Tab. 10.1 
Results of users’ test 

in Likert scale 
(range 1-5).
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Average St. Dev.

After the tour I want to visit SMAC 4,55 1,41

I'm satisfied with the experience made 4,05 2,12

With the tour I learned having fun 3,77 2,12

3,77 1,88

7scenes web platform allowed also to access the statistics of use and the 
paths followed by visitors and analyzing these data we can highlight two 
main points.

A more general consideration is that the application hasn’t been very suc-
cessful while a second, more specific, is that visitors prefer to move among 
near points of interest, without walking towards the farthest ones, mostly 
choosing the PoIs on the basis of position.

10.8. Discussion.

LfAC is a pilot project with two kinds of goals: the first is to test the ef-
ficacy, the usefulness and the feasibility of the framework while the second 
is more focused on fulfilling SMAC’s needs, namely to valorise Castiglioni’s 
works diffused in the city, such as architectures, and those that are no more 
visible, such as temporary exhibitions or interior design projects, and to let 
visitors discover some of the digitized drawings, photos and documents usu-
ally conserved within closed boxes in the archive.

This section discusses only the second order of aims, that is LfAC’s ability 
to fulfil the defined aims while a broader discussion on the usefulness and 
efficacy of the proposed framework and process is dealt more in detail later.

Learning is certainly a major aim of LfAC and the proposed questionnaire 
aimed at verifying three main aspects: the perception of having learnt some-
thing, the role of location based information and the perceived usefulness of 
archive’s documents.

From the results it emerges that users considered LfAC able to increase 
their knowledge on the works of Achille Castiglioni (AVG 4.25, STD 1.41), 
an important results if we consider that most of the involved users declared 
to have a good knowledge of design and architecture. In particular also peo-
ple who had previously visited SMAC refer an increased knowledge on Cas-
tiglioni projects after LfAC tour. 

From this outcome we can also infer that the focused learning approach, 
followed in the project, resulted in a perceived benefit in terms of learning.  

The second issue takes into account the benefits obtained with a location 
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based service, that is to receive contextual information in a real setting, ex-
actly where the project is or was: from the results it emerges that users con-
sidered this ability highly beneficial in terms of learning (AVG 4.45, STD 
0.41), as a value added to the learning experience.

Furthermore users considered useful  for a better comprehension of the 
work, to visualize on their mobile’s screen documents from SMAC’s archive 
that refer to the described building or object (AVG 4, STD 1.41).

These results therefore confirm that LfAC has fulfilled its aims, valorising 
both works not contained within the museum and documents from SMAC’s 
archive: users indeed considered it useful in fostering learning about the 
collection, be it the collection of SMAC or that of the tour, but from the 
questionnaire it emerges also that users judged LfAC functional to discover 
unknown places in downtown Milan as well, even if most of them were fa-
miliar with the centre of the city (AVG 3.77, STD 2.83).

This positive side-effect can be explained in two ways: the tour includes lo-
cations out of the common routes in downtown, and LfAC stimulates visitors 
to walk using the map and to observe carefully and actively the surroundings. 

Other questions were more focused at understanding users’ satisfaction 
with the experience and if they perceived it as enjoying: the results show that 
users report a good level of satisfaction with the overall experience (AVG 
4.05, STD 2.12) but not everyone agrees on it as testified by the high level 
of standard deviation.

This data can be easily related with the low level scored by the question 7, 
which asks users if they encountered technical problem: the results show that 
a lot of testers did actually find problems with the system, especially those 
experiencing LfAC with an Android device, whose release of 7scenes was 
(and is) still a beta-version.

The technical problem encountered may have therefore affected the ques-
tion regarding the overall satisfaction with the experience.

Even if the average result for the question about enjoyment is quite high 
(AVG 3.77) an high standard deviation (STD 2,12) suggests that most users 
reported a good level of enjoyment and few of them didn’t find it delightful. 

From these results we can infer that users not necessarily consider enjoy-
ment essential for a satisfactory experience and that they considered learning 
paramount within the tour.

Good results (AVG 4.14) with very low standard deviation (AVG 0.71)  
have instead been scored by the question 8 which is aimed at verifying users’ 
enjoyment in wandering in the city following the points of interest.

Another remarkable result is that some users considered videos and audios 
not completely up to their expectations (AVG 3.35), a dissatisfaction par-
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tially explained by the answers to the fifth question, from which emerges that 
videos have been found too long, and (we can imagine) consequently boring.

Other users, instead, reported that the quality of contents was high but 
that the urban environment, with the noise of the street and the continuous 
passage of people, resulted in a poor understanding of the audio, especially 
for those with no headphones.

Other results emerge instead from the tests conducted by the development 
team and by the statistics of usage available through 7scenes web platform.

The first remark is that smartphones during tests run quickly out of bat-
tery: the GPS strongly exploits the battery, restricting the usability of the 
application, a concern we can find also in other projects like ARthotheque 
that failed to reach young users because they feared to run out of battery 
(Schavemaker, Wils, Stork, & Pondaag, 2011). It should also be noticed that 
this problem was encountered only during the debugging tests but not dur-
ing user tests, which lasted approximately one third of the time in respect 
the first testing session.

Nevertheless this issue should be considered carefully in designing a mo-
bile experience and all the possible solutions analyzed: a location based ser-
vices not based on GPS tracking, like QR codes, can for example overcome 
this limitation but pose other limitations such as the need of a paper map, as 
discussed in the section about technology.

Regarding the very low use of the application it’s possible to list several 
reasons.

First is the digital divide: 7scenes platform runs on iOS and Android and 
requires high level smartphones with GPS and internet access, that means 
not more than 3% of Italian population (comScore, 2011). A second issue 
which raises the question of the possible uptake of these technologies by in-
ternational visitors are the roaming rates: 75% of SMAC visitors are indeed 
foreigners and, despite the one hour free wi-fi coverage of the city centre, 
they could be afraid to incur additional charges.

A third reason could be the lack of information: only museum’s visitors 
and few others knows that LfAC is available and 7scenes application is quite 
well known in the Netherlands and in particular in Amsterdam but it is not 
so diffused in Italy and not surprisingly the statistics reports that the English 
version of LfAC has been played mostly by Dutch visitors.

The analysis of the paths followed by users during the usage shows another 
remarkable fact, that is visitors’ preference to move among near points of 
interest, guided in the choice only by the position and not by their interests.

The result is quite surprising because one of the motivations that influ-
enced the choice of a free format was actually to allow users to freely browse 
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among the points of interests, choosing them on the basis of both interest 
and position.

The urban setting may explain this result: a museum’s visitors can indeed 
easily choose different exhibits by interests and reach them with few steps 
while the PoIs in the city require visitors to cover bigger distances. 

This remark can suggest that a free format could be preferred within a mu-
seum but not in a urban setting: if this format has indeed the merit to allow 
users to freely browse through the PoIs, it could also be distracting and less 
exciting while a defined path with compulsory steps could be indeed more 
engaging and guide visitors also towards the farthest PoIs.

Drawing some conclusions we can assert that LfAC has been successful in 
matching the defined (learning) goals but that maybe something able to let 
people enjoy the experience and get actively engaged missed. 
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11. Pilot project.  
A mobile experience for 
Museo Glauco Lombardi

Chapter 11 describes the second pilot project developed employ-
ing the proposed design framework: it’s composed of two mobile 
experiences for Glauco Lombardi Museum (MGL) in Parma, Italy.

The aim of the project is to stress the framework employing it to 
support the development of two very diverse applications: an out-
door multimedia tour and a mobile gaming experience for families 
visiting the museum’s rooms.

The chapter describes how the framework has been employed and 
the scenarios that emerged and  ends with a brief discussion of the 
results: the project isn’t still completed, and while writing it has 
only reached the end of the creative phase.
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Glauco Lombardi Museum, today housed at Palazzo della Riserva in Parma, 
Italy, stems from the extraordinary collection of professor Glauco Lombardi 
(1881-1970) who dedicated his life to collect, study and preserve the artistic 
and documentarian heritage of Parma under Bourbons and the Duchess Ma-
ria Luigia, wife of Napoleon and daughter of the Austrian emperor Franz I 1.

Glauco Lombardi Museum (MGL) is a relatively small institution, which 
reached 11.428 visitors (Museo Glauco Lombardi, 2011) in 2010, but owns 
a rich and diversified collection that includes painting, drawings, photos, 
historical maps, sculptures, jewels, glasses and pottery, historical dresses, all 
dating back to XVIII-XIX century or referring to that period.

An important part of the collection is made by objects owned by Maria 
Luigia and acquired by Lombardi from count Giovanni Sanvitale, grandson 
of Albertina Montenuovo Sanvitale, daughter of the Duchess.

The importance of the historical figure of the Duchess and the paramount 
role she played in Parma stimulated the design of a mobile experience that 
revolves around her figure and aims at valorising the museum collection both 
in the museum and in the city.

As happened for SMAC the decision to involve MGL as a partner in the 
development of a pilot project has several reasons: first, an existing relation-
ship between the supervisor of this thesis and the museum’s director, Franc-
esca Sandrini; second the challenge of testing the design framework in a 
completely different environment and third, but equally important, the great 
amount of documents and data - most of them already digitized - available 
for the project development.

The museum’s curator and its employees are indeed very active in conserv-
ing, cataloguing and digitizing the collection, and the institution possesses 
high quality images of all the artworks and has recently completed a huge 
work of transcription and translation of the letters written by the duchess 
and collected by professor Lombardi.

While writing, the mobile experience here described has only reached the 
end of the creative phase within the design framework, that is the definition 
of the scenario, and the actual implementation of the system is starting.

This condition is mostly due to the lack of time: the kick off meeting of 
the pilot project has indeed been on December 23rd 2011, right at the end 
of the last year of my PhD research.

For this reason the following sections describe the setting up of the project, 
the scenario, but not the implementation phase, ending with a brief discus-
sion about the partial results achieved. 

1
http://www.museo-
lombardi.it/sitolom-
bardi/index-museo.
htm
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11.1. Project’s aims and design team.

I can identify two orders of aims for the mobile experience for Glauco 
Lombardi Museum, the first more related to the research and the second to 
the museum itself.

As stated above, the second pilot project is an important step aimed at 
testing the design framework in another pilot project and, in particular, in a 
completely different environment. 

MGL is indeed a very different institution compared to SMAC: it’s older, 
it has a wider audience and deals with XVIII-XIX century history and not 
with contemporary architecture and design.

Furthermore, while the aim of LfAC was to valorise a collection that is 
outside the museum, in this case the project should provide both an indoor 
and outdoor experience, testing the flexibility of the framework.

The second order of goals are those of the museum that aims at improv-
ing the knowledge about Maria Luigia, valorising both the museum collec-
tion and the city of Parma, and exploiting the vast documentation collected 
around the figure of the duchess.

In particular the museum’s curator defined as primary goals the creation of 
an indoor mobile experience addressed to families, able to introduce them in 
the life and history of Maria Luigia and the setting up of an outdoor experi-
ence that touches all the points of interest in the city which are in some ways 
related to the duchess.

Another goal pursued by museum is to increase the number of museum 
visitors, which declined in the last three years, by creating a mobile experi-
ence able to attract new visitors and to retain the actual ones. 

The design team currently involved in the development of the mobile ex-
perience is composed by four members, two from Politecnico di Milano with 
design and (in part) technological skills and two from the museum (the di-
rector and her collaborator) with a curatorial role.

The condition is very similar to that encountered while developing LfAC, 
that is the lack of an expert programmer, at least at the beginning of the 
project.

11.2 Analytic phase. Defining constraints and making choices.

The decisions regarding the analytic phase of the design framework have 
been made during a half-day meeting involving all the team members and 
aimed at giving a structure to the mobile experience.

The only inputs of this phase are the aims described above, that is the crea-
tion of an indoor and outdoor mobile experience, addressed respectively to 
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families and to a wider audience.
The two experiences are thought as separated and the following sub sec-

tions describe the decisions made for both, when different.

11.2.1. Target audience. To whom we address.

The first step toward the definition of the target audience of the mobile 
experience is to know who are the actual museum visitors.

According to the report produced by the museum for the year 2010 (Mu-
seo Glauco Lombardi, 2011) the visitors for that year have been 11.428 of 
whom the 84% of the permanent collection and the remaining 16% of tem-
porary exhibitions.

Unfortunately the museum only knows how many of them have paid the 
entire fee, how many a reduced one and how many had a free entrance but 
does not have information about their socio-demographic profile, their in-
terests or level of knowledge about the topics. 

Despite the lack of reliable data about MGL’s visitors, the long experience 
of the museum’s director allowed to identify three recurring kind of visitors: 
families, school classes and middle-aged visitors that come alone or with 
companions.

While for school classes the museum has a well established didactic pro-
gram with guided tour, labs and games, it almost lacks interpretative material 
and learning support for the other groups.

For these reasons the two target audiences for the mobile experience are 
families and middle-aged visitors, and in particular the choice was to address 
the indoor mobile experience to families and the outdoor to the latter.

For families I mean a group of at least two persons, heterogeneous for age 
and for knowledge of the topic addressed but not necessarily linked by ties of 
kinship, while the second target audience could be identified as a not diversi-
fied group of adults.

Looking at the statistics on mobile usage (comScore, 2011) the chosen 
audience is quite problematic: both children and people aged 55 or more 
are indeed pointed as not usual users or owners of front end mobile devices. 
The only group that, according to statistics, is more likely to own a smart-
phone is that of parents or young companions of children. This condition 
must be taken into account carefully in the definition of the technological 
constraints, in order to provide a widely accessible experience.

11.2.2. When and Where: defining time and place of the mobile experi-
ence.

The time and place change considerably for the two experiences: the first 
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is an indoor experience that happens during the museum visit while the sec-
ond is an outdoor experience that necessarily happens just before or after the 
museum visit or at another time.

The ideal condition for the outdoor one is to be played after the museum 
visit so that visitors have already acquired knowledge about Maria Luigia and 
her life. 

For both the experiences is foreseen a duration of not more than one hour 
and half, the common duration of a guided tour at MGL, and they can be 
played always, and not only in dedicated sessions.

One of the aims is indeed to provide visitors with interpretative materials, 
that are actually missing, allowing them to live a learning activity without 
the presence of a curator or of a museum’s employee. 

Both the experiences will be played on-site and in particular near the ex-
hibits the mobile interpretation is referring to, but the project could also 
involve the creation of a dedicated web site that provides users with informa-
tion and multimedia.

11.2.3. Technological choices.

The choice of technology is strongly dependant on several other choices 
and for this project two constraints are particularly influential: the lack of 
programming skills within the design team, as happened for LfAC, and the 
target audience.

A common choice for both the experiences is to employ existing or adapted 
platforms in order to compensate for the lack of programming skills, but un-
like LfAC, the choice has been not to identify a specific platform to be used. 

In the specific case of MGL, indeed, there aren’t strict time constraints for 
the project’s delivery and this decision aims at leaving more design opportu-
nities for both the projects.

Another limit is the need to employ visitors’ own devices and not rented 
ones because the museum cannot afford the purchase and the maintenance of 
the needed tools: a strong constraint that asks for a careful reasoning about 
the audience.

The common points about technology for both the experiences are then 
the employment of an existing or adapted platform and the use of devices 
owned by visitors together with a short term temporal horizon for the im-
plementation.

Looking more in detail at the single sub projects, the indoor mobile expe-
rience is addressed to families and then to two people at least (e.g. a father 
and his daughter) but also to more complex social groups (two parents with 
sons and daughters or families with grandparents): it follows that the mobile 
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experience should run on a broad range of widely diffused devices in order 
to allow several members in a family to play.

If we look at the kind of media that are more likely to be employed in the 
experience we can list text, images, audio and maybe videos plus possible 
interactive systems: it follows that the iPod Touch - or similar - is the “cheap-
est” kind of device that plays all the listed media but, excluding video and 
interactivity, a common MP3 player could also suit.

Considering instead the need of accessibility from a wide range of devices, 
a mobile website or a web app seems to be the right choice, providing visitors 
with multimedia contents accessible from different devices. 

The Wi-Fi coverage of the entire museum is naturally a prerequisite for 
this solution and when not feasible this choice must be changed.

Regarding the second sub-project, the outdoor experience, the target audi-
ence are adults that we can consider quite homogenous in terms of interest in 
the topic addressed and knowledge, but very diversified in terms of available 
mobile devices.

The kind of media needed for this sub-project are likely to be the same of 
the indoor experience: text and audio, images and video plus interactivity. 

In an outdoor setting, GPS could help visitors locate the points of inter-
ests, but the previous experience of LfAC teaches that applications that re-
quire very high level devices still suffer from under-utilization: in this project 
a location based service could therefore be an extra opportunity but not the 
core of the experience.

We also have to consider that while downtown Milan offers free Wi-Fi 
connection, the centre of Parma does not provide the same service and the 
mobile experience should necessarily be “light” in term of data to be down-
loaded and consequently of money spent (especially for foreigners).

For the outdoor experience it seems therefore interesting to provide a set 
of technological tools that can fit with diverse visitors’ technological equip-
ment, from an audio experience accessible with a common mobile phone or 
MP3 player and completed with a paper map to a location based service that 
require GPS equipped devices and connectivity.

This flexible approach with different entry points according to the techno-
logical equipment could also be taken for the indoor experience in order to 
widen the accessibility as much as possible.

As already stated, in this specific project, the choices made for technology 
should not be intended as real constraints but only as suggestions to be care-
fully considered while defining the project scenario.
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11.2.4. Creating relations: criteria and contents.

Profile and location are the two criteria to be used to match visitors with 
contents as happened for LfAC: visitors will be provided with contents on 
the base of their actual location but also according to their profile. 

In other words users will receive contextual information according to their 
profile, in particular for the indoor experience that provides contents both 
for adults and children, while for the outdoor experience the target audience 
is considered quite homogeneous. 

Profile could also mean the possibility for users to freely choose the exhib-
its according to their personal interests, browsing among them physically.

The kind of relationship that seems to best suit with this project is homo-
phily, trying to meet people’s interest.

Looking at the contents to be provided, they should be slightly different for 
the two projects: the indoor one must indeed focus on the collection while 
the outdoor experience must provide contextual and historical information.

In detail the indoor experience could focus on those artworks and objects 
strictly related to Maria Luigia and her life, give some information about the 
building which hosts the museum and provide visitors with historical infor-
mation about the Napoleonic period of Parma.

This sub-project is addressed to families and it follows that contents should 
be provided at two different levels of deepening at least: an amateur level for 
adults and a beginner level for children.

The outdoor experience could instead focus on a more intimate side of 
Maria Luigia, exploiting the rich collections of writings and letters she wrote 
and linking them to the points of interest in the city: this approach does 
not exclude contents from the museum collection or contextual historical 
information.

The contents provided in this experience can reach an amateur level of 
deepening, addressing mainly adults with a shared interest in the topic ad-
dressed.

For both the experiences the contents are likely to be edited by experts 
only: the topic, indeed, is not so popular to allow a meaningful participa-
tion from users that goes beyond the simple comment or the recording of an 
impression. 

11.2.5. Sociality and learning: defining the approach.

Looking at the experiences from the point of view of sociality we must 
distinguish between the two experiences.

The indoor activity is addressed to families and social engagement is neces-
sarily a prerequisite: the foreseen level of social engagement is therefore the 
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level five, direct social engagement, and the model of sociality is the fusion 
visit.

Both the choices are direct consequences of the social groups we are ad-
dressing, usually parents keen to learning activities that allow to spend qual-
ity time with their children.

In this specific case the level five of social engagement does not mean to 
enter in touch with strangers but refers to sociality among the members of an 
established group - the family - and not necessarily involve all the previous 
levels of social engagement.

A different approach is instead foreseen for the outdoor experience which 
is mainly a personal activity: the level of social engagement is likely to be lev-
el two, interaction with contents, or eventually level three, personal interests 
in a wider context, if the system will provide users with 2.0 functionalities.

A personal experience means that the required model of sociality is neces-
sarily a private visit that does not restrain sociality but doesn’t provide sup-
port for it.

If the two experiences are different in terms of sociality, they share a com-
mon learning approach, that is the immersive one. The design team has in-
deed decided to choose a strong narrative approach for both the project, 
even if more pronounced in the outdoor one: a personal experience allows 
to involve visitors at an higher degree of immersion in a story while a family 
experience should necessarily contain some dynamics that belong to the col-
laborative approach.

The outdoor experience will be mainly characterized by a “pure” immersive 
approach, involving users in a story that will guide them in a learning and 
enjoying activity.

The indoor experience, instead, will maintain a main immersive approach, 
providing a plot, but at the same time it will be characterized by a collabora-
tive strain, trying to match the fascination of a narrative approach with the 
liveliness of the collaborative one.

11.3. How to employ mobile devices. Mechanics of interaction.

The mechanics of interaction to be employed in the two mobile experi-
ences are quite different.

The outdoor one is indeed a quite passive experience that can hardly reach 
the level three of social engagement (personal interests in a wider context).

The mechanic that is more likely to be employed is, of course, the first 
one, contents’ consumption, that will run across the entire experience while 
all the mechanics included in stage 2 imply active interaction of users with 
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contents which could disrupt the immersive narrative experience.
The only mechanics that could fit with such an activity are those included 

in the “TwoPointO” that allows users to share contents and make comments: 
this actions, indeed, do not affect the story and its development. 

The indoor experience has a different aim, that is to stimulate social en-
gagement among family members, and consequently different mechanics 
must be employed, in particular those that belong to the last stage, direct 
social engagement.

Contents’ consumption will be for sure used as basic mechanic while sev-
eral others must be excluded for technological issues: the choice of guaran-
teeing an high accessibility to visitors, possibly through a mobile website, 
together with the lack of programming skills in the design team, strongly 
limit the choices.

Considering all the other choices previously made it results that the avail-
able mechanics are quite few and mostly limited to stage 5: bump, tasks, 
prizes and smart mobs are the mechanics that could be associated with con-
tents’ consumption.

Among them, however, only the mechanics tasks and prizes seems to fit 
with the addressed social group characterized by family members that natu-
rally know each other and maybe looking for and enjoying experience.

Contents’ consumption, Prizes and Tasks are then the mechanics which are 
more likely to be employed in the indoor mobile experience.

11.4. Defining the models of interaction and the story.

Making the mobile experience rely upon a strong narrative structure re-
quires careful choices about both the models of interaction and, in particu-
lar, the rules and about the stories that will sustain the activities.

This section describes the choices made for the two experiences separately.

11.4.1. Outdoor activity.

As already stated, the outdoor experience is imagined as a walking multi-
media tour that accompanies visitors through several points of interest in the 
city: the guided tour is therefore the rule that best suits with this activity.

Speaking of visitors’ configuration the only feasible for this kind of activity 
is “solo”, that means a personal experience or, better, one that does not pro-
vide specific support for a group activity: the tour can be played by several 
visitors together but this condition does not change the experience.

In this particular case the category conflict is quite irrelevant because users 
are provided with contents along a tour and are not involved in a gaming 
experience: within the cluster conflict, collaboration is therefore the choice 
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made for the outdoor experience.
The story that will sustain the mobile experience will be mostly based 

upon the letters written by Maria Luigia, diaries of XVIII century travellers 
on their Grand Tour and excerpts from newspapers and will accompany visi-
tors during a guided tour.

This conditions steer the choice towards a semi-structured story halfway 
between the units of information and a full structured story: to maintain 
a strict philological correctness is indeed quite impossible to merge all the 
heterogeneous data within a story with characters and a plot but, at the same 
time, the chosen immersive learning approach asks for an appealing narrative 
experience.

A possible way to link data emerging from the available documents, with-
out betraying the philological correctness, is to employ a narrator who gives 
contextual information about the diverse points of interests and introduces 
the excerpts in an organized manner.

The result could be a sort of chronicle, even if not exactly in chronological 
order, that links together the extracts and contextualize them: the choice is 
therefore to create a main story made of different parts.

11.4.2. Indoor activity.

The indoor mobile experience has a higher level of complexity if compared 
to the outdoor one, due in particular to the target audience, a family, that 
requires diversified supports of information and different rules to engage all 
the members.

An experience entirely based upon a game could be very attractive for the 
young members of the family, but, as it results from the cases’ analysis, it 
could lack of deepening for the adult audience. On the contrary, a detailed 
description of the exposed objects could be formative for the adults but may-
be not suitable for children.

These simple remarks suggest an hybrid solution that keeps in depth con-
tents for adults but also a lighter mediation with game mechanics for chil-
dren.

The mechanic of interaction “task” could be the starting point to structure 
an experience that matches different activities for the two audiences: adults 
and children could indeed receive information with different deepening and 
through different formats but they could be asked to collaborate in order to 
overcome a simple obstacle, for example a question that requires pieces of 
information from the two contributions.

A simple game mechanic, together with a background story, could engage 
children while adults could be provided with a well designed support mate-



259PART III

rial and engage with their children in the gaming activity.
The rules are therefore two: a guided tour for adults and a simple question 

game for children.
The configuration required for this experience is naturally a group one and 

the rules described above steer the choice towards different roles for parents 
and children: this solution could indeed give them responsibility on the final 
result of the experience and make them actively collaborate to overcome the 
simple obstacles proposed by the system.

The kind of conflict that suits best with this activity is consequently col-
laboration + competition, being the collaboration among the family mem-
bers and competition against the system to overcome the obstacles.

The limited numbers of visitors that daily frequent the museum does not 
justify a competition against families and the only possible way to make dif-
ferent groups compete is to use an asynchronous system, such as an highscore 
one. 

Competition (on score, time etc…) among groups could be a simple way 
to stimulate involvement but it must be carefully assessed in order to avoid 
negative effects such as rush in a time based experience or very intricate me-
chanics in a score based one.

Regarding MGL it seems appropriate to limit competition to the simple 
overcoming of the obstacles proposed by the system because of the limited 
number of visitors and for the hybrid rules, halfway between a guided tour 
and a game: a competition among families could indeed result in a prepon-
derance of the gaming activity over the tour one.

The duality of the experience in terms of rules necessarily affects also the 
choice of the kind of story: the guided tour for the adult members of the 
family could indeed be formalized as units of information while a more 
structured story could instead engage the children.

To maintain a certain homogeneity with the outdoor experience, a semi-
structured story with a narrator that links all the stops could be an option 
for the children activity, and the use of different narrators with diverse tours 
could be useful to make families visit again MGL.

The narrating voice could be that of Maria Luigia, of Napoleon or of oth-
ers characters: the stories are indeed addressed to children and we can afford 
to be more indulgent with the philological correctness.

11.5. Project scenario.

All the choices made need now to be blended within a project scenario that 
describes in a quite defined way what will happen during the mobile experi-
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ence. The following subsections propose the two resulting scenarios.

11.5.1. Walking tour: outside the museum.

It’s a sunny Sunday morning in Parma and A has convinced her husband 
B to leave their home and experience the new walking tour of Museo Glauco 
Lombardi: she was indeed informed of this opportunity by her friend C who 
visited the museum few days before.

The evening before, A and B visited the website of the museum to get some 
more information about the project and found a direct link to a website 
entirely dedicated to the mobile experience.

On the website they were asked to follow diverse tracks depending on their 
technological equipment: front end mobile devices or MP3 player.

B has a brand new advanced smartphone and followed the related link: a 
new webpage gives him the instructions on how to install the app and run 
the location based service.

A has an old cellphone and asked her son to use his iPod: so she followed 
the link of MP3 players and found several audio tracks to be downloaded on 
the device and a map to be printed.

Fully equipped they are now in front of MGL: A wears the headset and is 
checking the map while B’s smartphone is vibrating because it recognized the 
first point of interest.

They press play together and start listening to the audio contributions: B 
can also visualizes some images on the screen of his phone so he keeps it vis-
ible to her wife too.

They walk slowly as suggested by the voice and are dragged in the XVII-
XIX century Parma through excerpts of letters, newspapers, books that de-
scribe the different points of interest they are near to or provide information 
about them.

One main narrating voice gives the most important information and the 
instructions while several voices impersonate diverse characters and read pe-
riod excerpts. 

The audio and video contribution are started automatically on B’s device 
because his position is triggered through GPS, while A checks the map and 
runs the correct contribution on the basis of her position and the suggestions 
found on the map.

Classical music of the period run across all the contributions and becomes 
lyric music in front of Teatro Regio: A is a melomaniac and is captured by 
the music.

The entire tour lasts about an hour and at the end they are again in front 
of the museum: it’s only 11 am and husband and wife decide to enter the 
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museum they didn’t visit for years.

11.5.2. Learning and playing: inside the museum.

It’s Saturday morning in Parma and M and F with their 6 years old 
daughter D. are at the reception desk of MGL: while printing the tickets, the 
museum employee asks them if they want to try the new mobile experience for 
families and briefly explains how it works.

They only need a wi-fi enabled device and luckily M has a smartphone: so 
they decide to try the experience and the employee gives them the instructions 
and several plasticized cards with different artworks (fig. 11.1)

F starts reading the instructions while M logs in into the wi-fi network of 
MGL and than points with his phone a QRcode printed on the instructions. 

Fig. 11.1
Concept of the 

artwork card.
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The web browser opens a mobile website that welcomes them.
The following part of the instructions explains how the experience works: 

the child will be the leader of the experience and will hold the mobile device, 
while the two parents will be her advisors, using the plasticized cards.

D is given the mobile device and now she must choose one of the three 
tours, the tour of Maria Luigia, that of Napoleon or the tour of Griffon, the 
beloved dog of Maria Luigia: she has always been fascinated by fairy tales 
and princesses and obviously she chooses the tour of the empress.

The voice of the duchess introduces briefly the tour and suggests the starting 
artwork (fig. 11.2). 

The parents look for that work among the cards and, once found, locate 
it on the map printed on the card and head towards it. When in front of 

Fig. 11.2
First hyphotesis of 
interaction with the 
mobile website.
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the artwork D plays an audio contribution while her parents read the text 
printed on the card. 

At the end of the audio contribution the system asks the child a question: 
she doesn’t know how to answer correctly and ask her parents for help.

The answer isn’t completely comprised in the audio nor in the text and 
parents and children have to collaborate in order to find the right answer.

Once answered correctly the system suggests a new artwork and the tour 
continues through several other artworks and lasts a bit more than one hour. 

At the end of the tour the family go back to the reception desk and F re-
turns the cards to the museum employee. 

They then leave the museum while D is asking to come another time to the 
museum to try the tour of Griffon.

11.6. Results and discussion.

While writing, the design of the mobile experience for MGL has only 
reached the end of the creative phase, that is scenario building, and the im-
plementation is just started.

The results here discussed are therefore only partial and regard mainly the 
employment of the design framework through the two first steps, the ana-
lytic and the creative phase.

A first positive remark is that the design framework has proven to be flex-
ible enough to support the development of two mobile experiences (three 
considering also LfAC) with very diverse characteristics: flexibility is indeed 
an essential need for a framework that is required to be able to support the 
development of indoor and outdoor mobile activities, be them tour or game 
based.

The design of the two pilot projects for MGL was also intended to stress 
the framework, that has been used to develop an outdoor tour and an indoor 
game that only share contents and the general immersive learning approach. 

Another general remark regards the limited amount of time required to 
apply the framework: for both the experiences the analytic phase lasted only 
half a day, while the creative one, including the choice of the mechanics of 
interaction, lasted not more than two working days (about 15 hours of one 
person).

Similar remarks have been done about LfAC, whose analytic and creative 
phase have been quite fast, a condition justified with the early choice of 
7scenes platform that limited the available choices. This condition is not 
relevant for the MGL experiences whose design has been left voluntarily free 
of any constraint.
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The choices made applying the design framework have been described in 
detail in the previous sections but it’s useful here to deal with those points of 
the process that need some clarifications.

A first issue regards the level of social engagement that the experience 
should provide. 

According to the five steps scale proposed in the framework (Simon, 2010) 
the last step should mainly mean direct social engagement among people that 
don’t know each other and several design mechanics work in this direction; 
in the indoor experience, instead, the level five means direct engagement 
among family members, a condition observed several times in the analyzed 
cases.

A second useful remark regards the learning approach: if the outdoor ex-
perience fits perfectly within the immersive one, the indoor activity is more 
problematic because it maintains mostly an immersive approach but with a 
collaborative strand.

This statement confirms once again that every framework implies a neces-
sary simplification that hardly describes the complexity of reality, and must 
be intended as a tool to sensitize designers and developers and not as a se-
quence of strict guidelines.

The same remarks could be done looking at the creative phase: the rule 
chosen for the indoor experience is halfway between a tour (for parents) and 
a game (for children) while the kind of story for the outdoor experience is 
not exactly a codified genre nor a simple sequence of stops, but something 
that is between them.

These remarks do not affect the validity of the entire design framework as 
a support tool, even if it could be certainly improved, but, on the contrary, 
they demonstrate how the framework is able to stimulate reflection and to 
help designers taking into account several possibilities for each choice (in-
cluding new ones).

The two scenarios/storyboards designed at the end of the creative phase 
seem to satisfy all the choices made and the defined aims and have been ap-
proved by the museum’s director, giving the go to the implementation phase.

Despite these positive remarks the scenarios haven’t still been verified 
trough the creation of prototypes and the editing of contents and it seems 
therefore untimely to discuss them as results.
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12. Discussion and 
conclusions

This last chapter proposes a discussion on the results achieved by 
the research, answering the research questions listed at the begin-
ning and evaluating the design framework and process.

The limits of the research are also discussed and the results ana-
lyzed in the wider context of the research field.

Possible future works and new areas of research opened by this 
study end the chapter.
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12.1. Discussion of results.

The discussion is structured following the research questions proposed in 
1.1, summarizing the issues already discussed in the previous chapters and 
reasoning on the proposed design framework and process.

The first question addressed by the research regards mobile supported 
learning in cultural institutions and aims at categorizing and defining pos-
sible approaches useful to support the design action.

Secondary research conducted on literature regarding cultural learning and 
mobile learning has highlighted that the two fields share common references 
to broad learning paradigms, namely behaviourism and constructivism plus 
a more fragmented contemporary paradigm that we can define collaborative.

These paradigms inform the three learning approaches proposed in 3.5 
(focused, immersive and collaborative) that structure three different learning 
approaches: the first focused on providing detailed information, the second 
on involving visitors in a narrative experience and the third aimed at making 
visitors build a shared knowledge together. The approaches are useful to help 
developers make conscious decisions about the learning aims and to struc-
ture correctly the experience to achieve them: their usefulness does not rely 
on strict rules to be followed but rather on making developers aware of the 
different models and to make them reason about them.

The second question regards sociality issues related to a mobile supported 
cultural visit and aims at defining which models of sociality and which levels 
of social engagement can be pursued while designing the experience. 

The four models of sociality (together, alone, separated and pursuit of 
sociality - 4.1) proposed by Debenedetti (2003) have been identified as 
meaningful because they add to the two traditional static models (alone Vs 
together) two dynamic models (separated and pursuit of sociality) easily sup-
ported by mobile technology. 

The five steps proposed by Nina Simon (2010) are indeed used to describe 
the level of social engagement that can be pursued during a cultural visit.

These two frames together are helpful to support developers in deciding 
how visitors should be configured during the visit and how they will relate 
with contents and other visitors and adapt the design choices accordingly. 

As remarked several times, both the learning approaches and the sociality 
frames discussed above are intended as tools to help a conscious design of a 
cultural mobile experience, are part of the design framework and affect other 
units within the frameworks.

The five levels of social engagement, for example, are used to categorizes 
the mechanics of interaction with mobile devices described in 9.7 in order to 
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help designers to choose them according to the defined aims. 
The cited mechanics are also the answer to the third research question and 

are inferred from literature, from the analysis of cases and from the wide and 
growing sector of mobile applications: the list of course is not exhaustive and 
does not preclude developers to add new ones.

The mechanics of interaction, described in 9, can indeed be employed by 
designers in different ways and contexts in order to achieve the defined aims.

It must also be noted that the frame proposed in this thesis to analyze them 
(according to diverse constraints of the analytic phase) could be useful to 
fully understand the potentialities of new ones and to make developers aware 
of the behaviour each mechanic could enable and of its implications. 

The provided mechanics are not intended as strict design guidelines to be 
followed by designers but only as a sequence of possibilities, an help and a 
way to reason about them in relation to other issues.

The fifth and sixth question, as well as the previous, has been diffusely an-
swered in chapter nine and the described design framework and process have 
been applied to structure the pilot projects illustrated in chapters ten and 
eleven. What still lacks is a discussion about the completeness and usefulness 
of the design framework and about the efficacy of the proposed design pro-
cess in the light of the results achieved by the pilot experiences.

A first question about the general design framework is whether it takes into 
consideration all the aspects related to the design of a mobile experience or 
not, in other words if it is sufficient to deal with the complexity of a project 
or not.

A part from the declared limits (implementation and test, business model, 
communication) that will be discussed later, the framework has successfully 
supported the design of the pilot projects without showing evident deficien-
cies that could affect the project development. 

On the contrary the implementation of Looking for Achille Castiglioni 
has highlighted that the framework, under peculiar conditions, results re-
dundant: the early definition of the off-the-shelf platform has indeed guided 
several choices, depriving some units of meaning and developers of the free-
dom of choice.

This result does not mean that the design framework is redundant in itself 
but that it can be fully exploited only if the technological constraints are not 
so strict and if the technological platform is defined ad hoc. 

The remark is confirmed by the development of the second pilot project, 
for which a technological platform has not been defined early, and the frame-
work didn’t result redundant.

This point raises again the issue discussed in chapter nine: whether tech-
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nology should be considered a constraint or not, and consequently if it 
should be taken into account early in the design process or only when testing 
the scenario or implementing the system.

The answer does not change: if the development team lacks computer 
programming skills, time or funding to develop a new application, then an 
off-the-shelf platform is the only possible way and the earlier it’s chosen the 
better; on the contrary, if the team has skills, time and financial support then 
it’s better to fit or adapt the technological structure with the scenario.

Technology, as well as the target, time and space, must be then considered 
a constraint because it may depend on factors that go beyond the choice of 
developers. Constraints need therefore to be addressed firstly in the design 
process because they affect quite all the other choices but are affected by 
themselves and from external factors. 

What emerged during the development of the pilot projects is that the 
frameworks’ units and in particular those encompassed within the analytic 
group cannot be considered alone, without moving back and forth among 
them.

They are indeed strictly interrelated, as discussed while describing them 
in chapter nine, and every unit is affected and affects other units requiring 
a process of continuous revision of the choices in order to keep an overall 
coherence. 

This means that, within a single phase, there isn’t a mandatory sequence to 
be followed (a part from starting from constraints) and that every unit must 
be intended as questions to be answered and the answers must be compared 
with those of the other units. 

The design framework is indeed a tool to make designers aware of their 
possible choices and of what they imply and to support them in the process 
of decision making. 

The general design framework, therefore, mustn’t be considered as a se-
quence of strict design guidelines or recommendations but rather as a way to 
sensitise designer about the critical issues of a mobile experience. 

This choice is in line with the design sensitivities proposed by Hindmarsh 
et al. who provide a list of interaction design actions useful to stimulate co-
operation and sociability in museum setting, but specifying that they are 
means to sensitise designers and not tightly defined guidelines (Hindmarsh, 
Heath, Vom Lehn, & Cleverly, 2005).

The authors remark indeed that every strict guideline proposed for mu-
seums is bound to fail because every institution and exhibit arise different 
issues and needs (Hindmarsh, Heath, Vom Lehn, & Cleverly, 2005).

These remarks become particularly relevant in the light of the design pro-
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cess here proposed, aimed at optimizing the development of a mobile experi-
ence for cultural institutions.

The overall process is essentially a design process that starts from a brief, 
goes through research and analysis, proposes a concept/scenario and get to 
the final product/experience through prototypes and an iterative phase of 
tests and adjustments.

The entire process is structured as a sequence of decisions, partially guided 
by the design framework, aimed at helping developers to take all the required 
factors into account and proceed efficiently to the creation of a mobile cul-
tural experience.

Looking for Achille Castiglioni, was specifically aimed at testing the de-
sign framework and process, going through all the steps, till the delivery of a 
working mobile application (chapter ten).

A first remark about LfAC is that the design process allowed to deliver a 
fully working application in little more than one month with the effort of 
about three man-months. 

This good result is partially due to the use of an already existing technolog-
ical platform, which allowed to avoid the time needed to create and test an 
ad hoc platform. The early choice of the platform resulted also in a shorter 
analytic phase (less than one week) reducing the available choices, because of 
the technological constraints. 

However, it’s undeniable that the designed structure and process worked 
well in helping the development team to consider all the involved factors 
and their interrelations and to follow an ordered and optimized sequence of 
steps.

A particularly valuable fact is that all the choices made in the analytic and, 
partially, in the creative phases, resulted very useful in structuring the story 
and the scenario, assisting the team to design a feasible scenario well suited 
with the aims. A feasible and structured scenario guided correctly also the 
system implementation, avoiding several iterative processes of tests and cor-
rections.

Similar remarks can be drawn also by the second pilot project whose sce-
narios and storyboards have been developed in a very short amount of time.

Another remark deriving from LfAC experience is that about three quar-
ters of the entire process in terms of time, has been employed by the imple-
mentation and tests. The edition of contents, in particular, required a great 
amount of time (about 15 days), a factor to be carefully considered while 
planning the design of a mobile experience.

Despite only LfAC followed the entire process, some remarks about the 
design framework can also be drawn by the second pilot project and have 
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been described in the previous chapter.
In particular the framework resulted very flexible in supporting the design 

of two very different mobile experiences, and flexibility is necessarily a pre-
requisite for a design framework.

Summarizing, the design framework and process resulted useful to help 
developers to take all the required features into account, to follow a struc-
tured and efficient development path, and, at least for LfAC, to achieve the 
defined aims.

Quite accordingly LfAC’s users report indeed an increased knowledge 
about Castiglioni’s work and consider the experience satisfactory, being 
learning an expected result of the project.

Unfortunately LfAC was not aimed at exploiting mobile technology to fos-
ter social engagement and no reliable data are available about this issue. Any-
way the study of cases and literature review largely demonstrate that mobile 
technology can play a role in fostering both learning and social engagement 
and that several design mechanics encompassed in the design framework 
work toward active visitors’ participation. 

Looking back at the main hypothesis that started the research, namely 
that a designed use of mobile technology can enhance learning and social 
engagement during cultural visit it can therefore be said that the research has 
demonstrated its validity.

Despite the two pilot projects structured following the design framework 
are not completely able to demonstrate its ability to support the achievement  
of social engagement, it can be considered a plus to have included them 
within the framework, and consequently to make developers reason on and 
be sensitised about these issues.

12.2. Research contribution and generalization.

The research described in this thesis has been conducted from a design 
perspective and with a strong commitment to broaden designers’ role in that 
particular field that sees the intersection of museum studies (in particular 
those addressing learning and sociality issues) with technology and in par-
ticular with mobile technology.

The main contributions of the research from the point of view of design 
discipline (Cross, 2006) are twofold: an extended role of designers that as-
sume a key function in building mobile experiences for museums and cul-
tural institutions and a new tool in designers’ toolkit. 

Designers’ involvement in the field is not certainly new (exhibition design, 
interaction design, design museums…) but their role is here that of a direc-
tor and together of a facilitator who works towards the definition of a future 
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mobile experience able to achieve all the defined aims and to comply with 
the constraints. 

It’s the same role that Salgado gives to designers (in particular interaction 
designers) in the building of an ecology of participation of visitors within 
museum field (Salgado, 2009), here proposed in the intersection between 
mobile technology and museum studies.

The strategic abilities of design are here presented as an attempt to give an 
answer to the chaos in the mobile space (Treviranus, 2009) and as a way to 
create even if not completely new, at least improved visiting models.

The design framework and process are a support tool for designers and the 
development team to face consciously the creation of a new mobile experi-
ence for museums and cultural institutions, taking all the crucial factors into 
account.

It’s a tool addressed to every member of the development team, be he/she 
a museum curator, a technologist, a writer or a designer but implies design 
skills: it requires indeed competences that are typical of design such as sce-
nario building and the ability to interpret imaginatively given constraints, 
and a certain habit to follow a process that is essentially a design process. 

It must be remarked that the design framework here proposed is not a tool 
that receives inputs and automatically delivers a mobile experience but rather 
a tool that speaks the language of designers and aims at sensitising developers 
about the crucial aspects of a mobile experience for museums and cultural 
institutions, including learning and sociality issues.

The structured attempt to foster a chemistry between mobile technology, 
cultural leaning and social engagement through a design approach is there-
fore the main contribution in the design discipline but it also fits within the 
broad current debate about mobile interpretation for museums and cultural 
institutions.

Mobile technology and its fast growth is for sure a challenge for museums 
and cultural institutions (Smith, 2009; Proctor, 2011) and how to take ad-
vantage of it is still a completely open research field.

The reasoning about mobile technology and its role in fostering a learning 
as well as a social experience during cultural visit fits into the wider interna-
tional debate about cultural heritage and its relationship with technologies, 
proposing a designerly way (Cross, 2006) to address the topic.

The aim is to create a support tool for the design of a mobile experience 
but, of course, the discussion about learning and sociality and the proposed 
approach can be easily employed to structure even activities not based on 
mobile technology.

The proposed design framework is a general one for its own nature and for 
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choice, because it must be potentially applied to every cultural institution: to 
museums, be they historic museums or demo-ethno-anthropological ones, to 
temporary exhibitions, archaeological sites or art cities and so on.

The framework is indeed addressed to GLAMs, Galleries, Libraries, Mu-
seums and Archives but can be easily adopted by festivals, open air cultural 
events, and all those events that imply contents to be delivered to an audi-
ence eager to learn, be engaged and, eventually, socialize.

12.3. Discussion of research limits.

Design deals with wicked problems (Buchanan, 1992; Cross, 2006) and 
the topics addressed by the research here presented are not an exception. 

The research moves indeed in the in-between among diverse disciplines 
and competences (technology, cultural learning, museum studies, exhibit de-
sign…) that are observed and interpreted in a designerly way, a condition 
that can be seen as a plus (designer as facilitator and director) but also as a 
complexity added, that requires to neglect some aspects, despite important.

In particular it must noticed that the research has not addressed all the 
matters related to the business model behind a mobile experience (Burnette, 
Cherry, Proctor, & Samis, 2011), taking for granted that an institution that 
wants to build a mobile experience has already considered these issues. The 
business model is indeed treated within the design framework as part of the 
technological constraints in the analytic phase, an unexplored black box.

Of course the business model and, consequently, the choices made influ-
ence the project development but the design framework does not provide a 
guidance on these issues.

Another limit is that the research and in particular the design framework 
takes into account only the mobile experience, without considering the 
whole visit experience that could be more complex and, of course, not com-
pletely based on mobile technology.

This remark does not mean that the experiences developed with the sup-
port of the design framework cannot include non mobile activities (and the 
indoor experience for MGL demonstrates it) but only that the framework 
isn’t specifically aimed at supporting them.

Another limit referred to the design framework is that it is detailed and 
discussed only till the creative phase that ends with scenario building: the 
implementation phase as well as the test phase are indeed not guided by the 
framework and left to the free initiative of developers.

This choice is due essentially to the great variability of the two phases that 
heavily rely on the skills of the team, on the chosen technological platform, 
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on the context and on the available time.
The only milestone is consequently the necessity to develop mock-ups and 

working prototypes in order to test iteratively both the technological func-
tionalities and users’ behaviour. 

The last limit of the research lies in the assessment of the proposed design 
framework, made through two pilot projects of which none is capable to 
fully test the framework’s ability to foster together learning and sociality.

Looking for Achille Castiglioni is a working application, developed fol-
lowing all the steps encompassed in the framework: it resulted very useful in 
verifying its completeness and efficacy and to assess the learning perception 
of users, but it does not provide feedbacks on sociality issues. LfAC, indeed, 
doesn’t aim at stimulating an high level of social engagement and conse-
quently includes only mechanics of interaction among visitors and contents.

On the contrary the second pilot project proposes a more complex sce-
nario, animated by different kinds of interaction but, being it still a scenario 
and not a working applications, reliable data are missing.

Furthermore both the pilot projects were developed under my personal 
guidance and not by developers totally external to the research, a desirable 
condition to test the design framework’s efficacy and usefulness.

12.4. Future works and suggestions.

The first activity to be done stems from the last limit discussed above, 
namely to involve designers and developers in the project of a cultural mo-
bile experience in order to verify its efficacy. 

This activity will be carried out with design students at Politecnico di 
Milano within the course “Augmented Reality and Mobile experience” held 
by prof. M. Ceconello, tutor of this thesis: the design framework here pro-
posed will be indeed employed as a guidance for students in the development 
of mobile experiences.

The design framework has indeed a twofold nature: on one side it can 
support the actual development of a mobile experience but, on the other, it 
can stimulate reflection about the critical factors of a mobile experience and 
consequently teach designers how to do.

Another possible application of the proposed design framework is to struc-
ture a mobile platform following all the units encompassed within it: a cloud 
system, as that proposed by 7scenes and employed to develop LfAC, could be 
easily rearranged according to the diverse questions made by the framework. 
In this case the platform would be both a support for the decision making 
and a tool to implement the final working application.
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A tool only aimed at supporting the decision making process could also 
be developed on the basis of the design framework, structured for example 
as a sequence of questions whose answers are interrelated and affected by or 
affecting the others.

Further research on the line proposed by this thesis could investigate more 
in depth the mechanics of interaction with mobile technology from an in-
teraction design perspective, studying the interaction in itself and not only 
its impact. 

Other studies could instead extend the research to include the entire visit 
experience within the framework, encompassing also the business model and 
non mobile actions and interactions.



277PART III

References

Buchanan, R. (1992). Wicked Problems in Design Thinking. Design Issues, 8 (2), 
5-21.

Burnette, A., Cherry, R., Proctor, N., & Samis, P. (2011). Getting on (not under) 
the mobile 2.0 bus: emerging issues in the mobile business model. In J. Trent, & D. 
Bearman (Ed.), Museums & the web 2011: Proceedings. Toronto: Archives & Museum 
Informatics.

Cross, N. (2006). Designerly way of knowing. London: Springer-Verlag.

Debenedetti, S. (2003). Investigating the Role of Companions in the Art Museum 
Experience. International Journal of Arts Management, 5 (3), 52-63.

Hindmarsh, J., Heath, C., Vom Lehn, D., & Cleverly, J. (2005). Creating Assem-
blies in Public Environments: Social Interaction, Interactive Exhibits and CSCW. 
Computer Supported Cooperative Work (CSCW), 14 (1), 1-41.

Proctor, N. (2011). From headphones to microphones: mobile social media in the 
museum as distributed network. In J. Katz, W. LaBar, & E. Lynch, Creativity and 
Technology (pp. 21-64). Edinburgh: MuseumEtc.

Salgado, M. (2009). Designing for an open museum. Helsinki: Publication Series of 
the University of Art and Design Helsinki A 98.

Simon, N. (2010). The partecipatory museum. Santa Cruz (CA): Museum 2.0.

Smith, K. (2009). The Future of Mobile Interpretation. In D. Bearman, & J. 
Trent (Ed.), Museums and the Web 2009: Proceedings. Toronto: Archives & Museum 
Informatics.

Treviranus, J. (2009). Fluid Engage. Project proposal, University of Toronto, To-
ronto.





279

Bibliography



bibliography280

Abt, C. C. (1970). Serious Games. New York: Viking Press.

Admiral, W., Raessens, J., & Van Zejist, H. (2007). Technology Enhanced Learn-
ing Through Mobile Technology in Secondary Education. In P. Cunningham, & M. 
Cunningham, Expanding the knowledge economy. Issues, applications, case studies (pp. 
1241-1248). Amsterdam: IOS press.

Akkerman, S., Admiraal, W., & Huizenga, J. (2009). Storification in history edu-
cation: a mobile game in and about medieval Amsterdam. Computers & Education 
, 52 (2), 449-459.

Akribopoulos, O., Logaras, M., Vasilakis, N., Kokkinos, P., Mylonas, G., Chatzi-
giannakis, I., et al. Developing multiplayer pervasive games and networked interac-
tive installations using ad hoc mobile sensor nets. Proceedings of the International 
Conference on Advances in Computer Enterntainment Technology ACE 09. New York: 
ACM.

Aldrich, C. (2009). Virtual worlds, simulations, and games for education: a unify-
ing view. Innovate: Journal of Online Education (5).

Andrews, J., & Schweibenz, W. (1998). The Kress Study Collection Virtual Mu-
seum Project: A new medium for old masters in Art Documentation. Spring Issue, 
17 (1).

Andrews, J., Gavarny, M., Lounsbury, N., & Silvia, A. (2010). The Use of Digital 
Technologies for Learning at the Victoria and Albert Museum. BS thesis, Worcester 
Polytechnic Institute.

Antinucci, F. (2007). Musei Virtuali. Roma-Bari: Editori Laterza.

Archer, B. (1981). A view of the nature of design research. In R. Jacques, & J. A. 
Powell, Design : Science : Method (pp. 30-47). Guildford: Westbury House.

Ardito, C., Buono, P., Constabile, F., Lanzillotti, R., & Piccinno, A. (2009). Ena-
bling Interactive Exploration of Cultural Heritage: An Experience of Designing Sys-
tems for Mobile Devices. Know Techn Pol, 79-86.

Aryana, B., & Oritsland, T. A. (2010). Culture and Mobile HCI: A Review. Nord-
Design2010. Glasgow: The Design Society.

Auer, P., Cavallini, F., & Giffi, E. (1998). Normativa per l’acquisizione digitale delle 
immagini fotografiche. Roma: Servizio Pubblicazioni, ICCD.

Avedon, E., & Sutton-Smith, B. (Eds.). (1971). The study of games. New York: 
John Wiley & Sons.

Bagnall, G. (2003). Performance and performativity at heritage sites. Museum and 
Society, 1 (2), 87-103.

Baldwin, T., & Kuriakose, L. T. (2009). Cheap, accurate RFID tracking of mu-
seum visitors for personalized content delivery. In D. Bearman, & J. Trent (Eds.), 
Museums and the Web 2009: Proceedings. Toronto: Archives & Museum Informatics.



281

Ballagas, R., & Borchers, J. (2007). REXplorer: a mobile, pervasive game. In F. 
Von Borries, S. Waltz, & M. Bottger, Space Time Play: Computer Games, Architecture 
and Urbanism: The Next Level (pp. 366–367). Boston: Birkhauser.

Ballagas, R., Kratz, S., Borchers, J., Yu, E., Waltz, S., Fuhr, C., et al. (2007). REX-
plorer: a mobile, pervasive spell-casting game for tourists. CHI ‘07 extended abstracts 
on Human factors in computing systems (pp. 1929-1934). New York: ACM.

Ballagas, R., Kuntze, A., & Walz, S. (2008). Gaming tourism: lessons from evalu-
ating REXplorer, a pervasive game for tourists. In J. Indulska, D. J. Patterson, T. 
Rodden, & M. Ott, Pervasive computing (pp. 244-261). Berlin: Springer Verlag.

Banjo, O., Hu, Y., & Sundar, S. (2008). Cell Phone Usage and Social Interaction 
with Proximate Others: Ringing in a Theoretical Model. The Open Communication 
Journal, 127-135.

Bannon, L., Benford, S., Bowers, J., & Heath, C. (2005). Hybrid design creates 
innovative museum experiences. Communications of the ACM, 48 (3), 62-65.

Barros, B., Verdejo, F., Read, T., & Mizoguchi, R. (2002). Applications of a collab-
orative learning ontology. Proceedings of the Second Mexican International Conference 
on Artificial Intelligence: Advances in Artificial Intelligence (pp. 301-310). London: 
Springer-Verlag.

Barry, A. (2010). NaturePlus. Developing a Personalised Visitor Experience Across 
the Museum’s Virtual and Physical Environments. Museums and the Web 2010: Pro-
ceedings. Toronto: Archives & Museum Informatics.

Batty, M. (2007). Model cities. CASA Working Paper 113, University College Lon-
don, Centre for Advanced Spatial Analysis, London.

Baxter, P., & Jack, S. (2008). Qualitative Case Study Methodology: Study Design 
and Implementation for Novice Researchers. The Qualitative Report, 13 (4), 544-
559.

Beale, K. (Ed.). (2011). Museums at play: games, interaction and learning. Edin-
burgh: MuseumsEtc.

Bell, G. (2002). Making sense of museums. The museum as cultural ecology. Intel 
Labs.

Bell, M., Reeves, S., Brown, B., Sherwood, S., McMillan, D., Ferguson, J., et 
al. (2009). Eyespy: Supporting Navigation through Play. CHI 2009 (pp. 123-132). 
Boston: ACM.

Benford, S., Magerkurth, C., & Ljungstrand, P. (2005). Bridging the physical and 
digital in pervasive gaming. Communications of the ACM, 48 (3), 54-57.

Bennet, M. (1986). A developmental approach to training for intercultural sensi-
tivity. International Journal of Intercultural Relations, 10 (2).

Birch, D. G. (2008). Near-Field is nearly here. Journal of Telecommunications Man-



bibliography282

agement, 1, 55-68.

Blud, L. (1990). Sons and daughters: Observations on the way families interact 
during a museum visit. Museum Management and Curatorship , 9 (3), 257-264.

Bodo, S., Daffra, E., Mascheroni, S., Montalbetti, A., Sozzi, M., & Strada, P. 
(2007). A Brera anch’io. Il museo come terreno di dialogo interculturale. Milano: Electa.

Bollo, A. (2004). Indagine sul pubblico dei musei della Lombardia. Fondazione Fitz-
carraldo.

Borjeson, L., Hojer, M., Dreborg, K.-H., Ekvall, T., & Finnveden, G. (2006). 
Scenario types and techniques: Towards a user’s guide. Futures, 723–739.

Borun, M., Chambers, M., & Cleghorn, A. (1996). Families Are Learning in Sci-
ence Museums. Curator, 39 (2), 124-138.

Botturi, L., Inversini, A., & Di Maria, A. (2009). The City Treasure. Mobile 
Games for Learning Cultural Heritage. In D. Bearman, & J. Trent (Ed.), Museums 
and the Web 2009: Proceedings. Toronto: Archives & Museum Informatics.

Bowen, J., & Filippini-Fantoni. (2004). Personalization and the web from a mu-
seum perspective. Proceedings of the Museums and the Web Conference (MW’04). 

Bradburne, J. (2009). Foreword. In L. Tallon, & K. Walker, Digital technologies 
and the museum experience (pp. IX-XII). Lanham: Altamira Press.

Broadhead, P. (2004). Early years play and learning: developing social skills and coop-
eration. London: Routledge-Falmer.

Brown, B., & Chalmers, M. (2003). Tourism and mobile technology. Proeceedings 
of the Eighth European Conference on Computer Supported Cooperative Work, (pp. 14-
18).

Brown, B., Chalmers, M., Bell, M., Hall, M., MacColl, I., & Rudman, P. (2005). 
Sharing the square: Collaborative Leisure in the City Streets. ECSCW 2005 (pp. 
427-447). Paris: Springer.

Brown, B., MacColl, I., Chalmers, M., Galani, A., Randell, C., & Steed, A. 
(2003). Lessons from the lighthouse: collaboration in a shared mixed reality system. 
CHI 2003 Proceedings of the SIGCHI conference on Human factors in computing sys-
tems. New York: ACM.

Bruner, J. (1986). Actual minds, possible worlds. Cambridge, MA: Harvard Uni-
versity Press.

Bruzzi, C. (2011). Studio Museo Achille Castiglioni. Un nuovo sistema di fruizione 
per un’emergente realtà culturale. MS thesis, Politecnico di Milano, Milano.

Buchanan, R. (1992). Wicked Problems in Design Thinking. Design Issues, 8 (2), 
5-21.

Burnette, A., Cherry, R., Proctor, N., & Samis, P. (2011). Getting on (not under) 



283

the mobile 2.0 bus: emerging issues in the mobile business model. In J. Trent, & D. 
Bearman (Ed.), Museums & the web 2011: Proceedings. Toronto: Archives & Museum 
Informatics.

Cabrera, J., Frutos, H., Stoica, A., Avouris, N., Dimitriadis, Y., Fiokatis, G., et al. 
(2005). Mystery in the Museum: Collaborative Learning Activities using Handheld 
Devices. MobileHCI05 (pp. 19-22). Salzburg: ACM.

Caillois, R. (1958). Man, play and games. Chicago: Free Press.

Caillois, R. (2006). The definition of play: the classification of games. In K. Salen, 
& E. Zimmermann, The game design reader (pp. 122-155). Boston: MIT Press.

Candela, L. C. (2007). Setting the Foundations of Digital Archive. D-Lib Maga-
zine.

Caporusso, D., & Di Blas, N. (2007). A Family of Solutions for a Small Museum: 
The Case of the Archaeological Museum in Milan. In D. Bearman, & J. Trent (Ed.), 
Museums and the Web 2007: Proceedings. Toronto: Archives & Museum Informatics.

Caronia, L., & Caron, A. H. (2010). Crescere senza fili. I nuovi riti dell’interazione 
sociale. (S. Balzarotti, Trans.) Milano: Raffaello Cortina Editore.

Carroll, J. M. (1999). Five reasons for scenario-based design. Proceedings of the 
32nd Hawaii International Conference on System Sciences (pp. 1-11). IEEE.

Castiglioni, G. (2010, Novembre 5). Studio-Museo Achille Castiglioni. (C. Bru-
zzi, Interviewer)

Castiglioni, G. (2010, Ottobre 18). Visitatori dello studio _ dal 2006 al 2010. (C. 
Bruzzi, Interviewer)

Castiglioni, I. (2010, Novembre 15). Achille Castiglioni raccontato da sua moglie. 
(C. Bruzzi, Interviewer)

Caton, J. (2003). L’apprendimento degli adulti al museo: l’esperienza anglosas-
sone. In M. Sani, & A. Trombini, La qualità nella pratica educativa del museo (pp. 
147-153). Bologna: Editrice Compositori.

Ceconello, M., & Spallazzo, D. (2011). Valorizing design culture through digital 
technologies. REDIGE , 2 (2), 44-63.

Celaschi, F. (2006). Atto culturale e design. Progetto e valorizzazione dei beni cul-
turali. (S. Maffei, M. Parente, & B. Villari, Eds.) SDI Design Review (03).

Chamberlain, A., Benford, S., Greenhalgh, C., Hampshire, A., Tandavanitj, N., 
Adams, M., et al. (2007). Professor Tanda : Greener Gaming & Pervasive Play. De-
signing For User Experiences, 44 (115), 1-16.

Cheok, A. D., Yang, X., Ying, Z. Z., Billinghurst, M., & Kato, H. (2002). Touch-
Space: Mixed Reality Game Space Based on Ubiquitous, Tangible, and Social Com-
puting. Personal and Ubiquitous Computing, 6 (5), 430-442.



bibliography284

Chung, J., & Wilkening, S. (2008). Museum & Society 2034: trends and potential 
futures. Centre for the future of museums.

Claxton, G. (1999). Wise up: the challenge of lifelong learning. London: Blooms-
bury.

Cole, H., & Stanton, D. (2003). Designing mobile technologies to support co-
present collaboration. Personal and Ubiquitous Computing, 7 (6), 365-371.

Colella, V. (2000). Participatory Simulations: Building Collaborative Understand-
ing through Immersive Dynamic Modeling. The Journal of the Learning Sciences, 9 
(4), 471-500.

Colovini, L. (2002). I giochi nel cassetto. Venezia: Venice connection.

comScore. (2011). The comScore 2010 Mobile Year in Review. comScore.

Consolvo, S., Smith, I., Matthews, T., LaMarca, A., Tabert, J., & Powledge, P. 
(2005). Location Disclosure to Social Relations: Why, When & What People want 
to Share. CHI 2005 (pp. 1-10). Portland: ACM.

Cosley, D., Baxter, J., Lee, S., Alson, B., Nomura, S., Adams, P., et al. (2009). A 
Tag in the Hand: Supporting Semantic, Social, and Spatial Navigation in Museums. 
CHI 2009, Technology for Museums (pp. 1953-1962). ACM.

Cosley, D., Lewenstein, J., Herman, A., Holloway, J., Baxter, J., Nomura, S., et al. 
(2008). ArtLinks: Fostering Social Awareness and Reflection in Museums. CHI 2008 
Proceedings. Aesthetics, Awareness, and Sketching (pp. 403-412). New York: ACM.

Costabile, M., De Angeli, A., Lanzillotti, R., Ardito, C., Buono, P., & Pederson, T. 
(2008). Explore! Possibilities and Challenges of Mobile Learning. CHI 2008 Proceed-
ings (pp. 145-154). New York: ACM.

Costikyan, G. (1994). I have no words and I must design. Interactive fantasy (2).

Couldry, N., & McCarthy, A. (2004). MediaSpace: Place, Scale, and Culture in a 
Media. Routledge: London.

Crawford, C. (1997). The Art of Computer Game Design. Retrieved July 28, 2010, 
from https://directory.vancouver.wsu.edu/sites/directory.vancouver.wsu.edu/files/
inserted_files/drupaladmin/ACGD.pdf

Crew, S. R. (2007). Involving the community. The museum as forum for dialogue 
and learning. In B. Lord, & B. Lord (Ed.), The manual of museum learning (pp. 107-
133). Playmounth: Altamira Press.

Cross, N. (2006). Designerly way of knowing. London: Springer-Verlag.

Dalsgaard, P., Dindler, C., & Eriksson, E. (2008). Designing for participation in 
public knowledge institutions. Proceedings of the 5th Nordic conference on Humancom-
puter interaction building bridges NordiCHI 08. New York: ACM Press.

Damala, A. (2007). Design principles for mobile museum guides using visitors 



285

studies and museum learning theories. IADIS International Conference Mobile Learn-
ing 2007, (pp. 277-281). Lisbon.

Damala, A. (2009). Edutainment Games for Mobile Multimedia Museum Guid-
ance Systems: A Classification Approach. IFIP International Federation for Informa-
tion Processing 2009, (pp. 307-308).

Damala, A. (2009). Interaction design and evaluation of mobile guides for the mu-
seum visit: a case study in multiumedia and mobile augmented reality. Doctoral Thesis, 
Conservatoire national des arts e metiers, Paris.

Danks, M. (2007). Interactive storytelling exhibition. (H. Gottlieb, Ed.) Stockholm: 
The Interactive Institute AB.

Danks, M., Rodriguez-Echavarria, K., Griffiths, R., & Arnold, D. (2007). Pro-
ducing interactive digital media based exhibitions to engage students with cultural 
heritage: Brighton Fishing Museum, a case study. International Cultural Heritage 
Informatics Meeting (ICHIM07): Proceedings. Toronto: Archives and Museum Infor-
matics.

Day, A., Mahal, C., Speight, C., & Swift, F. (2004). London’s Voices. Sharing oral 
history. London: Museum of London.

De Biase, F. (Ed.). (2008). L’arte dello spettatore. Il pubblico della cultura tra 
bisogni, consumi e tendenze. Milano: Franco Angeli.

De Kerckhove, D. (2008). L’esperienza dello spettatore. In F. De Biase (Ed.), L’arte 
dello spettatore. Il pubblico della cultura tra bisogni, consumi e tendenze. Milano: 
Franco Angeli.

De Souza e Silva, A. (2008). Alien Revolt (2005-2007): A Case Study of the First 
Location-Based Mobile Game in Brazil. IEEE Technology And Society Magazine, pp. 
18-28.

De Souza e Silva, A. (2006). From Cyber to Hybrid: Mobile Technologies as Inter-
faces of Hybrid Spaces. Space and Culture, 9 (3), 261-278.

De Souza e Silva, A. (2004). From simulations to hybrid space: how nomadic 
technologies change the real. Technoetic Arts a Journal of speculative research, 1 (3), 
209-221.

De Souza e Silva, A. (2006). Hybrid Reality Games Reframed: Potential Uses in 
Educational Contexts. Games and Culture, 1 (3), 231-251.

De Souza e Silva, A. (2006). Re-Conceptualizing the Mobile Phone. From Tel-
ephone to Collective Interfaces. Society, 4 (2), 108-127.

Debenedetti, S. (2003). Investigating the Role of Companions in the Art Museum 
Experience. International Journal of Arts Management, 5 (3), 52-63.

Debord, G. (1967). The society of the spectacle. (K. Knabb, Trans.)

Derryberry, A. (2007). Serious games: online games for learning. Retrieved from 



bibliography286

Adobe: http://www.adobe.com/resources/elearning/pdfs/serious_games_wp.pdf

DeVane, B., Durga, S., & Durga, S. (2009). Competition as a driver for learning. 
International Journal of Learning Media, 1 (2).

Dexter Lord, G. (2007). Museums, lifelong learning, and civil society. In B. Lord, 
& B. Lord (Ed.), The manual of museum learning. Playmounth: Altamira Press.

Dini, R., Paternò, F., & Santoro, C. (2007). An Environment to Support multi-
user interaction and cooperation for improving museum visits through games. Pro-
ceedings of the 9th international conference on Human computer interaction with mobile 
devices and services (pp. 515-521). New York: ACM.

Ducheneaut, N., & Moore, R. J. (2004). The social side of gaming: a study of the 
interaction patterns in a massively multiplayer online game. Proceedings of the ACM 
Conference on Computer-Supported Cooperative Work (CSCW 2004) (pp. 360-369). 
New York: ACM.

Ducheneaut, N., Moore, R. J., & Nickell, E. (2007). Virtual “Third Places”: A 
Case Study of Sociability In Massively Multiplayer Games. Computer supported coop-
erative work, 129-166.

Ducheneaut, N., Yee, N., Nickell, E., & Moore, R. J. (2006). “Alone Together?” 
Exploring the Social Dynamics of Massively Multiplayer Online Games. CHI ‘06 
Proceedings of the SIGCHI conference on Human Factors in computing systems (pp. 
1-10). New York: ACM.

Dunmore, C. (2006). Museums and the web. In C. Lang, J. Reeve, & V. Wollard, 
The responsive museum: working with audiences in the twenty-first century (pp. 95-
114). Aldershot: Ashgate.

Eagle, N., & Pentland, A. (2005). Social Serendipity: Mobilizing Social Software. 
Pervasive computing, 28-34.

El Ali, A., Nack, F., & Lynda, H. (2010). Unerstanding Contextual Factors in 
Location-aware Multimedia Messaging. ICMI-MLMI’10. Beijing: ACM.

Falk, J. (2009). Identity and the Museum Visitor Experience. Walnut Crrek: Left 
Coast Press.

Falk, J., & Dierking, L. (2008). Enhancing visitor interaction and learning with 
mobile technologies. In L. Tallon, & K. Walker, Digital technologies and the museum 
experience (pp. XIII-XXV). Lanham: Altamira Press.

Falk, J., & Dierking, L. (2000). Learning from museums: visitors experiences and the 
making of meaning. Walnut Creek: Altamira Press.

Fallman, D. (2003). Design-oriented Human-Computer Interaction. Umeå Univer-
sity, Department of Informatics and Umeå Institute of Design, Sweden.

Faux, F., McFarlane, A., Roche, N., & Facer, K. (2006). Learning with handheld 
technologies. Futurelab. Bristol: Futurelab.



287

Felicia, P. (2009). Digital games in schools: A handbook for teachers. Brussels: Euro-
pean Schoolnet.

Frohberg, D. (2006). Mobile Learning is Coming of Age: What we have and what 
we still miss. DELFI. Darmstad.

Galani, A. (2003). Mixed Reality Museum Visits : Using new technologies to sup-
port co-visiting for local and remote visitors. Museum, 1-17.

Gammon, B., & Burch, A. (2008). Designing mobile digital experiences. In L. 
Tallon, & K. Walker, Digital technologies and the museum experience (pp. 35-60). 
Lanham: Altamira Press.

Gartner. (2010, January 13). Gartner Highlights Key Predictions for IT Organiza-
tions and Users in 2010 and Beyond. Retrieved May 18, 2011, from Gartner: http://
www.gartner.com/it/page.jsp?id=1278413

Garzotto, F., & Rizzo, F. (2007). Interaction Paradigms in Technology-Enhanced 
Social Spaces: a Case Study in Museums. Designing Pleasurable Products and Interfaces 
(pp. 343-356). Helsinki: ACM.

Gee, J. P. (2009). Digital Media and Learning as an Emerging Field, Part I: How 
We Got Here. International Journal of Learning and Media , 1 (2), 13-23.

Gee, J. P. (2009). Digital Media and Learning as an Emerging Field, Part II: A 
Proposal for How to Use Worked Examples to Move Forward. International Journal 
of Learning and Media, 1 (2).

Giovagnoli, M. (2009). Cross-media. Le nuove narrazioni. Milano: Apogeo.

Goldfarb, M. (2007). Multiple points of reentry. The challenge of sustaining par-
ticipation in museum learning. In B. Lord, & B. Lord (Ed.), The manual of museum 
learning (pp. 273-283). Playmounth: Altamira Press.

Granelli, A., & Traclò, F. (Eds.). (2006). Innovazione e cultura. Milano: Il Sole 24 
ore.

Granovetter, M. (1973). The strength of weak ties. American Journal of Sociology, 
1360–1380.

Greimas, A. J. (1966). Sémantique structurale: recherche et méthode. Paris: Larousse.

Grinter, R., Aoki, P., Szymanski, M., Thornton, J., Woodruff, A., & Hurst, A. 
(2002). Revisiting the visit: understanding how technology can shape the museum 
visit. Proceedings of the 2002 ACM conference on Computer supported cooperative work. 
17, pp. 146-155. New York: ACM.

Haas, C. (2007). Families and children challenging museums. In B. Lord, & B. 
Lord (Ed.), The manual of museum learning (pp. 49-75). Playmounth: Altamira Press.

Hague, C. (2009). A review of the current landscape of adult informal learning using 
digital technologies. Futurelab. Bristol: Futurelab.



bibliography288

Hatala, M., Tanenbaum, K., Wakkary, R., Muise, K., Mohabbati, B., Corness, G., 
et al. (2009). Experience Structuring Factors Affecting Learning in Family Visits to 
Museum. In U. Cress, V. Dimitrova, & M. Specht, Learning in the Synergy of Multi-
ple Disciplines (pp. 37-51). Berlin: Springer.

Hawkey, R. (2004). Learning with Digital Technologies in Museums, Science Cen-
tres and Galleries. NESTA Futurelab. NESTA Futurelab Series.

Hein, G. (1991). Constructivist Learning Theory. Retrieved July 14, 2011, from 
Exploratorium: http://www.exploratorium.edu/IFI/resources/constructivistlearning.
html

Hein, G. (1998). Learning in the museum. London: Routledge.

Hein, G. (1999). Is meaning making constructivism? Is constructivism meaning 
making? The Exhibitionist (18), 15-18.

Heumann Gurian, E. (2007). The potential of museum learning. In B. Lord, & 
B. Lord (Ed.), The manual of museum learning (pp. 21-41). Playmounth: Altamira 
Press.

Heumer, G., Gommlich, F., Jung, B., & Muller, A. (2007). Via Mineralia – a per-
vasive museum exploration game. Pergames 2007. Salzburg.

Hickling, A. (2004, November 29). Block Beuys. Guardian.

Hindmarsh, J., Heath, C., Vom Lehn, D., & Cleverly, J. (2005). Creating Assem-
blies in Public Environments: Social Interaction, Interactive Exhibits and CSCW. 
Computer Supported Cooperative Work (CSCW), 14 (1), 1-41.

Holloway, S. (2006, June). RFID: An Introduction. Retrieved November 13, 2010, 
from Microsoft EMEA Manufacturing Industry Solutions Architect: http://msdn.
microsoft.com/en-us/library/aa479355.aspx

Hooper-Greenhill, E. (2007). Museum and education. Abingdon: Routledge.

Hope, T., Nakamura, Y., Takahashi, T., Nobayashi, A., Fukuoka, S., Hamasaki, 
M., et al. Familial collaborations in a museum. Proceedings of the 27th international 
conference on Human factors in computing systems - CHI ‘09. New York: ACM .

Hornecker, E., & Bartie, P. (2006). Technology in Tourism: Handheld Guide Systems 
and Museum Technologies. Technical Report, University of Canterbury, HITLabNZ, 
Christchurch.

Hsi, S. (2008). Designing for mobile visitor engagement. In L. Tallon, & K. Walk-
er, Digital technologies and the museum experience (pp. 125-145). Lanham: Altamira 
Press.

Hsi, S., & Fait, H. (2005). RFID enhances visitors’ museum experience at the 
Exploratorium. Communication of the ACM, 48 (9), 60-65.

Hsi, S., Semper, R., Brunette, W., Rea, A., & Borriello, G. (2004). eXspot: A 
Wireless RFID Transceiver for Recording and Extending Museum Visits. UbiComp. 



289

Nottingham.

Huizenga, J., Admiraal, W., Akkerman, S., & Dam, G. T. (2008). Cognitive and 
affective effects of learning history by playing a mobile game. Proceedings of the 2nd 
European Conference on Games-Based Learning (pp. 207-212). Reading: Academic 
Publishing ltd.

Huizenga, J., Admiraal, W., Akkerman, S., & Dam, G. T. (2009). Learning His-
tory by playing a mobile city game. Journal of Computer Assisted Learning, 332-344.

Huizenga, J., Admiraal, W., Akkerman, S., & Dam, G. T. (2009). Mobile game-
based learning in secondary education: engagement, motivation and learning in a 
mobile city game. Journal of Computer Assisted Learning, 332-344.

Huizinga, J. (2002). Homo ludens. Torino: Giulio Einaudi Editore.

Humphreys, L. (2008). Mobile Social Networks and Social Practice: A Case Study 
of Dodgeball. Journal of Computer-Mediated Communication, 341–360.

Hunicke, R., LeBlanc, M., & Zubek, R. (2004). MDA: A Formal Approach to 
Game Design and Game Research . The AAAI Workshop on Challenges in Games 19th 
National Conference on Artificial Intelligence. 

ICOM. (2010). ICOM Statutes. Retrieved Settembre 28, 2010, from ICOM - 
The world museum community: http://icom.museum/who-we-are/the-organisation/
icom-statutes.html

Jarvis, P. (1987). Adult learning in the social context. London: Croom Helm.

Jarvis, P., Holford, J., & Griffin, C. (1998). The Theory and Practice of Learning. 
London: Konan Page.

Jenkins, H. (2006). Convergence Culture: Where Old and New Media Collide. New 
York : NYU press.

Johnson, L., Witchey, H., Smith, R., Levine, A., & Haywood, K. (2010). The 
2010 Horizon Report: Museum Edition. Austin, Texas: The New Media Consortium.

Juul, J. (2005). Half-real: Video games between real rules and fictional worlds. Cam-
bridge, MA: MIT Press.

Katz, J. E., LaBar, W., & Lynch, E. (Eds.). (2011). Creativity and Technology: Social 
Media, Mobiles and Museums. Edinburgh: MuseumsEtc.

Kelly, L. J. (2007). The interrelationships between adult museum visitors’ learning 
identities and their museum experiences. Doctoral thesis, Sydney.

Kelly, L., & Russo, A. (2008). From ladders of participation to networks of partici-
pation: social media and museum audiences. Museums & the web 2008: proceedings. 
Toronto: Archives & Museum Informatics.

Kennedy, R. (2005, May 28). With irreverence and an iPod, recreating the museum 
tour. New York Times.



bibliography290

Kiefer, P., Matyas, S., & Schlieder, C. (2006). Learning about cultural heritage by 
playing geogames. In R. Harper, M. Rauterberg, & M. Combetto, Entertainment 
Computing - ICEC 2006 (pp. 217-218). Berlin: Springer Berlin / Heidelberg.

Kilgore, D. (2001). Critical and postmodern perspective on adult learning. New 
Directions for Adult and Continuing Education, 53-61.

Kirman, B., & Lawson, S. (2009). Hardcore Classification: Identifying Play Styles 
in Social Games Using Network Analysis. Entertainment Computing (pp. 246-251). 
Springer.

Kleijnen, M., Lievens, A., de Ruyter, K., & Wetzsel, M. (2009). Knowledge Crea-
tion Through Mobile Social Networks and Its Impact on Intentions to Use Innova-
tive Mobile Services. Journal of Service Research, 15-35.

Klopfer, E. (2008). Augmented learning: reasearch and design of mobile educational 
games. Cambridge, MA: MIT Press.

Klopfer, E., Perry, J., Squire, K., Jan, M.-F., & Steinkuehler, C. (2005). Mystery 
at the museum: a collaborative game for museum education. Proceedings of th 2005 
conference on Computer support for collaborative learning: learning 2005: the next 10 
years! (pp. 316-320). Taipei: International Society of the Learning Sciences .

Klopfer, E., Squire, K., & Jenkins, H. (2002). Environmental Detectives: PDAs as 
a window into a virtual simulated world. Proceedings IEEE International Workshop on 
Wireless and Mobile Technologies in Education (pp. 95-98). IEEE Computer Society.

Kolb, D. (1984). Experiential Learning: experience as the source of learning. New 
Jersey: Prentis-Hall.

Kuittinen, J., Kultima, A., Niemela, J., & Paavilainen, J. (2007). Casual Games 
Discussion. Future Play 2007 (pp. 105-112). ACM: New York.

Kukulska-Hulme, A., Sharples, M., Mildrad, M., Arnedillo-Sànchez, I., & Va-
voula, G. (2009). Innovation in mobile learning: a european perspective. Internation 
Journal of Mobile and Blended Learning, 1 (1), 13-35.

Kultima, A. (2009). Casual Game Design Values. MindTrek 2009 (pp. 58-65). 
New York: ACM.

LaBar, W. (2011). The gyroscopic museum. In J. Katz, W. LaBar, & E. Lynch, 
Creativity and Technology (pp. 380-401). Edinburgh: MuseumEtc.

Lai, C. H., Yang, J. C., Chen, F. C., Ho, C. W., & Chan, T. W. (2007). Affordanc-
es of mobile technologies for experiential learning: the interplay of technology and 
pedagogical practices. Journal of Computer Assisted Learning, 4 (23), 326-337.

Laurillard, D. (2007). Pedagogical forms for mobile learning: framing research 
questions. In N. Pachler, Mobile learning: towards a research agenda. (pp. 153-175). 
London: WLE centre.

Laurillau, Y., & Paternò, F. (2004). CoCicero: un système interactif pour la visite 



291

collaborative de musée sur support mobile. Proceedings of the 16th conference on Asso-
ciation Francophone d’Interaction Homme-Machine (pp. 101-108). New York: ACM.

Lave, J., & Chaiklin, S. (Eds.). (1993). Understanding practice: Perspectives on ac-
tivity and context. Cambridge: Cambridge University Press.

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participa-
tion. Cambridge: Cambridge University Press.

Lazarsfeld, P., & Merton, R. (1954). Friendship as a social process: a substantive 
and methodological analysis. In M. Berger, T. Abel, & C. H. Page, Freedom and con-
trol in modern society (pp. 18-66). New York: Van Nostrand.

Learning Theories. (n.d.). Experiential Learning. Retrieved July 14, 2011, from 
Learning Theories: http://www.learning-theories.com/experiential-learning-kolb.
html

Leinhardt, G., Knutson, K., & Crowley, K. (2003). Museum Learning Collabora-
tive Redux. Journal of Museum Education, 28 (1), 23-31.

Leite, J. M. (2009). Cultural heritage and monument, a place in memory. City & 
Time , 23-33.

Lévi-Strauss, C. (2003). Il pensiero selvaggio. (P. Caruso, Trans.) Net.

Linett, P. (2004). Attitudinal Segmentation: A Tool for Defining Audiences. Pan-
el presentation at the annual meeting of the American Association of Museum. New 
Orleans.

Littlejohn, S. (1989). Theories of human communication. Belmont: Wadsworth 
Publishing Company.

Looi, C.-K., Seow, P., Zhang, B., So, H.-J., Chen, W., & Wong, L.-H. (2010). 
Leveraging mobile technology for sustainable seamless learning: a research agenda. 
British Journal of Educational Technology, 41 (2), 154–169.

Lord, B. (Ed.). (2007). The manual of museum learning. Playmounth: Altamira 
Press.

Lord, B. (2007). What is museum based learning? In B. Lord, & B. Lord (Ed.), 
The manual of museum learning (pp. 13-19). Playmounth: Altamira Press.

Lugano, G. (2010). Digital Community Design. Exploring the Role of Mobile Social 
Software in the Process of Digital Convergence. Jyvaskyla: Jyvaskyla University Print-
ing House.

Lugano, G. (2008). Mobile social networking in theory and practice. First Monday .

Luyten, K., Schroyen, J., Robert, K., Gabriels, K., Teunkens, D., Coninx, K., et al. 
(2008). Collaborative gaming in the Gallo-Roman Museum to increase attractiveness 
of learning cultural heritage for youngsters. Proceedings of the International conference 
on Fun and Games 2008 (pp. 59-61). Eindhoven: Duncan Rowland.



bibliography292

Luyten, K., Van Loon, H., Teunkens, D., Gabriels, K., Coninx, K., & Manshoven, 
E. (2006). ARCHIE: Disclosing a museum by a socially-aware mobile. The 7th In-
ternational Symposium on Virtual Reality, Archaeology and Cultural Heritage. Cyprus: 
The Eurographics Association.

Malaby, T. M. (2007). Beyond play: a new approach to games. Games and culture, 
2 (2), 95-113.

Manzini, E. (2001). Sustainability and scenario building. Scenarios of sustainable 
wellbeing and sustainable solutions development. Proceedings Second International 
Symposium on Environmentally Conscious Design and Inverse Manufacturing (pp. 97-
102). IEEE press.

Manzini, E., & Rizzo, F. (2005). La tecnologia dell’informazione e delle comuni-
cazioni e lo sviluppo locale. (A. Castelli, A. Vignati, & B. Villari, Eds.) SDI Design 
Review.

Marani, P., & Pavoni, R. (2006). Musei. Venezia: Marsilio.

Martin, A., Thompson, B., & Chatfield, T. (2006). Alternate Reality Games White 
Paper. International Game Developers Association.

Maximea, H. (2007). Space and facilities for museum learning. In B. Lord, & B. 
Lord (Ed.), The manual of museum learning (pp. 169-199). Playmounth: Altamira 
Press.

McGonigal, J. (2011). Reality Is Broken: Why Games Make Us Better and How They 
Can Change the World. New York: The Penguin Press.

McKenzie, J. (1995, January). Virtual Museums. Full of sound and fury signifying. 
From Now On The Educational Technology Journal.

McManus, P. (1987). It’s the company you keep: The social determination of 
learning-related behavior in a science museum. International Journal of Museum 
Management and Curatorship, 263-270.

McManus, P. (1994). Le contexte social : un des déterminants du comportement 
d’apprentissage dans les musées. Publics et Musées, 59-77.

McManus, P. (1996). Visitors: Their expectations and social behavior. In G. Dur-
bin, Developing Museum Exhibitions for Lifelong Learning (pp. 56-62). London: The 
Stationery Office.

Merriam, S., & Caffarella, R. (1999). Learning in adulthood: A comprehensive 
guide. San Francisco, CA: Jossey-Bass.

Milgram, P., & Kishino, F. (1994). A taxonomy of mixed reality visual displays. 
IEICE Transactions on Information Systems, 12, 1321-1329.

Milgram, S. (1972). The Familiar Stranger: An Aspect of Urban Anonymity.

Miller, J. H. (1990). Narrative. In F. Lentricchia, & T. McLaughlin, Critical Terms 
for Literary Study. Chicago: The University of Chicago Press.



293

Ministero dello Sviluppo Economico. (2006). Industria 2015. Tecnologie innovative 
per i beni e le attività culturali e turistiche. (A. Granelli, Ed.)

Minucciani, V. (2009). Musei e tecnologie virtuali. Tafterjournal (18).

Montola, M., Stenros, J., & Waern, A. (2009). Pervasive Games. Expreriences on the 
Boundary Between Life and Play. Burlington: Morgan Kaufmann Publishers.

Motiwalla, L. F. (2007). Mobile learning: a framework and evaluation. Computers 
& Education, 581-596.

Muise, K., Tanenbaum, K., & Corness, G. (2007). A preliminary report on museum 
technologies. 

Muise, K., Tanenbaum, K., Wakkary, R., & Hatala, M. (2008). A report on partic-
ipatory workshops for the design of adaptive collaborative learning. AH2008 Work-
shop on Adaptive Collaboration Support in Adaptive Hypermedia, (p. 4). Bonn.

Museo Glauco Lombardi. (2011). Anno 2010: relazioni e rendiconti generali. Inter-
nal report, Parma.

Naismith, L., Lonsdale, P., Vavoula, G., & Sharples, M. (2004). Literature Review 
in Mobile Technologies and Learning. NESTA Futurelab. NESTA Futurelab Series.

Nardi, B. A., & O’Day, V. L. (1999). Information ecologies: Using technology with 
heart. Cambridge: MIT Press.

Nelson, H., & Stolterman, E. (2003). The Design Way: Intentional Change in an 
Unpredictable World. Foundations and Fundamentals of Design Competence. Engle-
wood Cliffs: Educational Technology Publications.

Newhouse, V. (1998). Towards a New Museum. New York: Monacelli Press.

Nisi, V., Davenport, G., & Haar, M. (2008). Un ritratto mediatico del quartiere 
Liberties di Dublino. Tafter Journal.

Nisi, V., Haah, M., & Davenport, G. (n.d.). Media Portrait Of The Liberties: De-
sign and Experience of a location based non linear narrative. Retrieved June 22, 2011, 
from http://mf.media.mit.edu/pubs/conference/PortraitLiberties.pdf

O’Donnell, A., Hmelo-Silver, C., & Erkens, G. (2006). Collaborative learning, 
reasoning, and technology. Mahwah, NJ: Lawrence Erlbaum.

Oldenburg, R. (1991). The Great Good Place: Cafes, Coffee Shops, Community Cent-
ers, Beauty Parlors, General Stores, Bars, Hangouts, and How They Get You Through the 
Day. New York: Paragon House.

O’Malley, C., Vavoula, G., Glew, J. P., Taylor, J., Sharples, M., & Lefrere, P. 
(2003). MOBIlearn. WP 4 – Guidelines for learning/teaching/tutoring in a mobile en-
vironment. WP-final report.

Oomen, J., Brinkerink, M., & van Toor, D. (2011). Picture War Monuments: 
creating an open source location based mobile platform. Museums and the Web 2011: 



bibliography294

Proceedings. Toronto: Archives & Museum Informatics.

Orlando, D. (2007). i-muse™ Interactive Museum: The Case Of An Innovative 
Video Guide System. In D. Bearman, & J. Trent (Ed.), International Cultural Herit-
age Informatics Meeting (ICHIM07): Proceedings. Toronto: Archives & Museum In-
formatics.

Packer, J. (2006). Learning for fun: the unique contribution of educational leisure 
experiences. Curator: The Museum Journal, 49 (3), 329-344.

Packer, J., & Ballantyne, R. (2005). Solitary vs. Shared Learning: Exploring the 
Social Dimension of Museum Learning. Curator: The Museum Journal, 48 (2), 177-
192.

Pargam, D., & Jacobsson, P. (2006). The magic is gone: A critical examination of 
the gaming situation. In M. Santorineos, Gaming realities: A challenge for digital cul-
ture (pp. 15-22). Mediaterra 2006 Festival. Fournos Centre for the Digital Culture.

Paris, S. G. (1997). Situated motivation and informal learning. Journal of Museum 
Education, 22 (2), 22-27.

Parlett, D. (1999). The Oxford history of boards games. New York: Oxford univer-
sity press.

Parry, R. (2008). Afterword: the future in our hands? Putting potential into prac-
tice. In L. Tallon, & K. Walker, Digital technologies and the museum experience (pp. 
3-17). Lanham: Altamira Press.

Pask, G. (1976). Conversation Theory: Applications in Education and Epistemology. 
Amsterdam & New York: Elsevier.

Paulos, E., & Goodman, E. (2004). The Familiar Stranger: Anxiety, Comfort, and 
Play in Public Places. CHI 2004. Vien: ACM.

Peerboom, M., Schreurs, E., & de Vet, M. (2010). Van Gogh’s Letters: Or How to 
Make the Results of 15 Years of Research Widely Accessible for Various Audiences 
and How to. In J. Trant, & D. Bearman (Ed.), Museums and the Web 2010: Proceed-
ings. Toronto: Archives and Museum Informatics.

Pelletier, C. (2009). Games and Learning: what’s the connection? International 
Journal of Learning and Media, 1 (1), 83-101.

Perry, D. (1992). Designing exhibits that motivate. ASTC Newsletter, 9-10.

Piaget, J. (1977). The development of thought: equilibration of cognitive structures. 
(A. Rosin, Trans.) New York: Viking Press.

Pine, J., & Gilmore, J. (1999). The experience economy. Boston: Harvard Business 
School Press.

Polano, S. (2001). Achille Castiglioni 1918-2002. Milano: Electa.

Pope, M., Hare, D., & Howard, E. (2005, October). Enhancing Technology Use 



295

in Student Teaching: A Case Study. Journal of Technology and Teacher Education, 
573-618.

Prensky, M. (2001). Digital game-based learning. New York: McGraw-Hill.

Proctor, N. (2011). From headphones to microphones: mobile social media in the 
museum as distributed network. In J. Katz, W. LaBar, & E. Lynch, Creativity and 
Technology (pp. 21-64). Edinburgh: MuseumEtc.

Proctor, N. (2005). Off base or on target? Pros and cons of wireless and location-
aware applications in the museum. ICHIM 05 - Digital Culture & Heritage, (pp. 
1-37). Paris.

Proctor, N. (2010). The museum is mobile: cross-platform content design for au-
diences on the go. Museums and the Web 2010: Proceedings. Toronto: Archives and 
Museum Informatics.

Proctor, N., & Tellis, C. (2003). The State Of The Art In Museum Handhelds In 
2033. Museums and the Web 2003. Toronto: Archives and museum informatics.

Pugnaghi, S. (2003). La formazione permanente degli adulti.Tecniche di comu-
nicazione e strategie didattiche. In M. Sani, & A. Trombini, La qualità nella pratica 
educativa del museo (pp. 137-146). Bologna: Editrice Compositori.

Raessens, J. (2007). Playing history. Reflections on mobile and location-based 
learning. In T. Hug, Didactics of Microlearning. Concepts, Discourses, and Examples 
(pp. 200-217). Munster: Waxmann Verlag.

Randolph, A. (2002). Homo ordinator. In L. Colovini, I giochi nel cassetto (pp. 
96-110). Venezia: Venice Connection.

Reeves, S., Benford, S., O’Malley, C., & Fraser, M. (2005). Designing the specta-
tor experience. CHI 2005 (pp. 133-142). New York: ACM.

Resnick, M. (2004). Edutainment? No Thanks. I Prefer Playful Learning. Science.

Rheingold, H. (2004). Smart mobs. Tecnologie senza fili, la rivoluzione sociale pros-
sima ventura. (G. Rossi, Trans.) Milano: Raffaello Cortina Editore.

Richmond, H. (2011, 03 21). The Growth of Mobile Marketing and Tagging. Re-
trieved 08 30, 2011, from Microsoft Tag: http://tag.microsoft.com/community/
blog/t/The_Growth_of_Mobile_Marketing_and_Tagging.aspx

Rifkin, J. (2000). L’era dell’accesso. Milano: Mondadori.

Rogers, E. M. (1962). Diffusion of innovations. New York: Free Press.

Rounds, J. (2004). Strategies for the curiosity-driven museum visitor. Curator , 
47 (4), 389-412.

Roussou, M. (2004). Learning by doing and learning through play: an exploration 
of interactivity in virtual environments for children. Computers in entertainement.



bibliography296

Sacco, P. L., & Segre, G. (2008). L’accesso alle opportunità culturali nell’economia 
dell’esperienza. In F. De Biase, L’arte dello spettatore (p. 23-38). Milano: Franco An-
geli.

Salen, K., & Zimmerman, E. (2004). The rules of play: Games design fundamentals. 
Cambridge, MA: MIT press.

Salgado, M. (2009). Designing for an open museum. Helsinki: Publication Series of 
the University of Art and Design Helsinki A 98.

Samis, P. (2008). The exploded museum. In L. Tallon, & K. Walker, Digital tech-
nologies and the museum experience (pp. 3-17). Lanham: Altamira Press.

Samis, P. (2008). Who Has The Responsibility For Saying What We See? Mashing 
up Museum, Artist, and Visitor Voices, On-site and On-line. In D. Bearman, & J. 
Trent (Ed.), Museums and the Web 2008: Proceedings. Toronto: Archives & Museum 
Informatics.

Sandrini, F. (Ed.). (2003). Museo Glauco Lombardi. Maria Luigia e Napoleone testi-
monianze. Milano: Touring Editore.

Santoro, C., Paternò, F., Ricci, G., & Leporini, B. (2007). A multimodal mobile 
museum guide for all. Mobile Interaction with the Real World. 

Schavemaker, M., Wils, H., Stork, P., & Pondaag, E. (2011). Augmented Reality 
and the Museum Experience. In J. Trant, & D. Bearman (Ed.), Museums and the Web 
2011: Proceedings. Toronto: Archives & Museum Informatics.

Schroyen, J., Luyten, K., Gabriels, K., Robert, K., Teunkens, D., Coninx, K., et al. 
(2009). The Design of Context-Specific Educational Mobile Games. Museums and 
the Web 2009. Indianapolis: Archives & Museum Informatics.

Schwarzer, M. (2001). Art & gadgetry: the Future of the museum visit. Museum 
News.

Serio, M. (2004). Politiche dell’educazione al patrimonio artistico. In P. Valentino, 
& M. R. Delli Quadri, Cultura in gioco (pp. X-XII). Firenze: Giunti.

Serrel, B. (1996). Exhibit Labels: an Interpretive Approach. Walnut Creek: Altamira 
Press.

Settis, S. (2002). Italia S.p.A. L’assalto al patrimonio culturale. Torino: Ed. Einaudi.

Shaer, O., Olson, J., MaCheire, E., & Valdes, C. (2011). Art App-reciation: Fos-
tering Engagement and Reflection in Museums through a Social-Mobile Application. 
Musems & the Web 2011: Proceedings. Toronto: Archives & Museum Informatics.

Shaffer, D. (2006). How computer games help children learn. Ney York: Palgrave 
Macmillan.

Sharples, M. (2007). Big issues in mobile learning. University of Nottingham, 
Learning Sciences Research Institute.



297

Sharples, M., Arnedillo-Sánchez, I., Mildrad, M., & Vavoula, G. (2009). Mobile 
learning. Small devices, big issues. In N. Balacheff, S. Ludvigsen, T. de Jong, A. 
Lazonder, & S. Barnes, Technology-enhanced learning: Principles and products (pp. 
233-250). Dordrecht: Springer.

Sharples, M., Taylor, J., & Vavoula, G. (2005). Towards a Theory of Mobile Learn-
ing. Proceedings of MLearn 2005 conference. 

Siemens, G. (2006, February 24). Connectivism Taxonomy. Retrieved July 14, 
2011, from Connectivism: http://www.connectivism.ca/?p=53

Siemens, G. (2004, December 12). Connectivism: A Learning Theory for the Digital 
Age. Retrieved July 05, 2011, from Elearnspace: http://www.elearnspace.org/Arti-
cles/connectivism.htm

Silverman, L. (1999). Meaning making matters: Communication, consequences, 
and exhibit design. Exhibitionist, 2 (18), 9-14.

Simanowski, R. (2011). Digital Art and Meaning. Reading Kinetic Poetry, Text Ma-
chines, Mapping Art, and Interactive Installations. Minneapolis: University of Min-
nesota Press.

Simatic, M., Astic, I., Aunis, C., Gentes, A., Guyot-Mbodji, A., Jutant, C., et al. 
(2009). Plug: Secrets of the Museum: A Pervasive Game Taking Place in a Museum. 
ICEC ‘09 Proceedings of the 8th International Conference on Entertainment Computing 
(pp. 302-303). IFIP.

Simmel, G. (1949). The Sociology of Sociability. American Journal of Sociology, 
254-261.

Simmel, G. (1950). The stranger. In K. Wolff, The sociology of Georg Simmel. New 
York: Free press.

Simon, N. (2010). The partecipatory museum. Santa Cruz (CA): Museum 2.0.

Smith, I., Consolvo, S., Lamarca, A., Hightower, J., Scott, J., Sohn, T., et al. 
(2005). Social Disclosure of Place: Form Location Technology to Communication 
Practises. In H. Gellersen, R. Want, & A. Schmidt, Pevasive Computing. Berlin: 
Springer.

Smith, K. (2009). The Future of Mobile Interpretation. In D. Bearman, & J. 
Trent (Ed.), Museums and the Web 2009: Proceedings. Toronto: Archives & Museum 
Informatics.

Solima, L. (2008). Nuove tecnologie per nuovi musei. Dai social network alle 
soluzioni RFID. Tafter Journal (10).

Spallazzo, D. (2010). Nuove tecnologie per l’apprendimento culturale - Working paper. 
Il design del patrimonio culturale fra storia memoria e conoscenza. L’immateriale, il 
virtuale, l’interattivo come materia di progetto nel tempo della crisi. 

Spallazzo, D. (2011). Usi e abusi del patrimonio tra design e condivisione partecipa-



bibliography298

tiva - Working paper. Il design del patrimonio culturale fra storia memoria e con-
oscenza. L’immateriale, il virtuale, l’interattivo come materia di progetto nel tempo 
della crisi .

Spallazzo, D. (2011). Visitors, Cultural Heritage and Locative Media. Toward a 
New Aesthetics of Relations. DPPI2011. Designing Pleasurable Products and Inter-
faces. New York: ACM.

Spallazzo, D., Ceconello, M., & Lenz, R. (2011). Walking, Learning, Enjoying. 
Mobile Technology on the Trail of Design Masterpieces. 12th International Sympo-
sium on Virtual Reality, Archaeology and Cultural Heritage VAST 2011. Eurographic 
Association: Geneve.

Spallazzo, D., Trocchianesi, R., & Spagnoli, A. (2009). Il museo come organismo 
sensibile. AICA2009. Roma.

Spock, D. (2006). The Puzzle of Museum Educational Practice: A Comment on 
Rounds and Falk. Curator, 49 (2), 167-180.

Squire, K. (2006). From Content to Context: Videogames as Designed Experience. 
Educational Researcher, 35 (8), 19-29.

Squire, K. (2008). Video Game-Based Learning: An Emerging Paradigm for In-
struction. Performance Improvement Quarterly, 21 (2), 7-36.

Squire, K. (2011). Video Games and Learning: Teaching and Participatory Culture in 
the Digital Age. New York: Teachers College Press.

Squire, K., & Jan, M. (2007). Mad City Mystery: Developing Scientific Argumen-
tation Skills with a Place-based Augmented Reality Game on Handheld Computers. 
Journal of Science Education and Technology, 16 (1), 5-29.

Squire, K., Jan, M., Matthews, J., Martin, J., Wagler, M., DeVane, B., et al. (2007). 
Wherever You Go, There You Are: Place-Based Augmented Reality Games for Learn-
ing. The Design and Use of Simulation Computer Games in Education.

Stake, R. E. (1995). The art of case study research. Thousand Oaks: Sage.

Stoica, A., Fiotakis, G., Cabrera, J. S., Frutos, H. M., Avouris, N., & Dimitriadis, 
Y. (2005). Usability evaluation of handheld devices: a case study for a museum ap-
plication. Proceedings PCI 2005. Volos.

Suits, B. (1990). Grasshopper: games, life and utopia. Boston: David R. Godine.

Szymanski, M., Aoki, P., Grinter, R., Hurst, A., Thornton, J., & Woodruff, A. 
(2008). Sotto Voce: facilitating social learning in a historic house. Computer Sup-
ported Cooperative Work , 17 (1), 5-34.

Tallon, L. (2008). Introduction: mobile, digital, and personal. In L. Tallon, & 
K. Walker, Digital technologies and the museum experience (pp. XIII-XXV). Lanham: 
Altamira Press.

Tallon, L., & Walker, K. (Eds.). (2008). Digital technologies and the museum experi-



299

ence. Handheld guides and other media. Lanham: Altamira Press.

Taylor, J., Sharp, H., Murelli, E., Sharples, M., Schwabe, G., Wood, J., et al. 
(2003). D2.1 - User Requirements and Evaluation. MOBIlearn delivery, Bericht.

The Nielsen Company. (2010, 11 1). Mobile Snapshot: Smartphones Now 28% 
of U.S. Cellphone Market. Retrieved 02 09, 2010, from Nielsenwire: http://blog.
nielsen.com/nielsenwire/online_mobile/mobile-snapshot-smartphones-now-28-of-
u-s-cellphone-market/

Thom-Santelli, J. (2007). Mobile Social Software: Facilitating Serendipity of En-
couraging Homogeneity? Pervasive computing, 10-15.

Thom-Santelli, J., Boehner, K., Gay, G., & Hembrooke, H. (2006). Beyond Just 
the Facts: Transforming the Museum Learning Experience. CHI 06 extended abstracts 
on Human factors in computing systems. New York: ACM.

Tong, C. (2008). Analysis of Some popular Mobile Social Network Systems. TKK 
T-110.5190 Seminar on Internetworking. 

Traxler, J. (2009). Learning in a Mobile Age. International Journal of Mobile and 
Blended Learning, 1 (1), 1-12.

Treviranus, J. (2009). Fluid Engage. Project proposal, University of Toronto, To-
ronto.

Trocchianesi, R. (2004). Il bene culturale oggi. Il contributo del design. In F. 
Celaschi, & R. Trocchianesi, Design & Beni culturali (pp. 33-40). Milano: Ed. Poli.
Design.

Trombini, A. (2003). Adolescenti e musei: un incontro possibile? In M. Sani, & 
A. Trombini, La qualità nella pratica educativa del museo (pp. 117-129). Bologna: 
Editrice Compositori.

Ulicsak, M., & Wright, M. (2010). Games in education: serious games. Futurelab 
literature review, Futurelab.

Umiker-Sebeok, J. (1994). La costruzione di significato in un museo: implicazioni 
per una semiotica delle pratiche di consumo. In R. Grandi, Semiotica al marketing. Le 
tendenze della ricerca nel marketing, nel consumo, nella pubblicità (p. 31-55). Milano: 
Franco Angeli.

UNESCO. (2003). Convention for the safeguarding of the intangible cultural herit-
age. UNESCO General Conference - 32th session, (p. 3). Parigi.

Uzzell, D. (1992). Contrasting psychological perspectives on exhibition evalua-
tion. Publics et Musées, 1, 107-119.

Uzzell, D. (1993). Contrasting psychological perspectives on exhibition evalua-
tion. In S. Bicknell, & G. Farmelo, Museum Visitor Studies (pp. 125-129). London: 
Science Museum.



bibliography300

Valentino, P., & Delli Quadri, M. R. (2004). Cultura in gioco. Giunti: Firenze.

Valtysson, B., Holdgard, N., & Ling, R. (2011). The iPhone and Its Use in Mu-
seums. In J. Katz, W. LaBar, & E. Lynch, Creativity and technology. Social media, 
mobiles and museums (pp. 104-125). Edinburgh: MuseumsEtc.

Van Den Boomen, M., Lammes, S., Lehmann, A.-S., Raessens, J., & Scahfer, M. 
T. (2009). Digital Material. Tracing new media in everyday life and technology. Am-
sterdam: Amsterdam University Press.

Van Dijk, D., Kersten, K., & Kresin, F. (2009). Out there: connecting people, 
places and stories. In J. Trant, & D. Bearman (Ed.), Museums and the Web 2009: 
Proceedings. Toronto: Archives & Museum Informatics.

Van Eck, R. (2006). Digital game-based learning: It’s not just the digital natives 
who are restless. Educause Review, 41 (2), 16-30.

Van Loon, H., Gabriels, K., Teunkens, D., Robert, K., Luyten, K., Coninx, K., et 
al. (2006). Designing for interaction: socially-aware museum handheld guides. NO-
DEM 06 - Digital Interpretation in Cultural Heritage, Art and Science. Oslo: Nodem.

Vasconcelos Leite, J. (2009). Cultural heritage and monument, a place in memory. 
City & Time, 4 (2).

Vavoula, G., Sharples, M., Rudman, P., Meek, J., & Lonsdale, P. (2009). Myart-
space: Design and evaluation of support for learning with multimedia phones be-
tween classrooms and museums. Computers & Education, 1-25.

Veltman, K. (2005, May). Challenges for ICT/UCT Applications in Cultural Her-
itage. (C. Carreras, Ed.) Digithum.

Veltman, K. H. (2001). La crescita nel settore dei musei virtuali. In P. Valentino, 
& G. Mossetto, Museo contro Museo. Le strategie, gli strumenti, i risultati. Firenze: 
Giunti.

Veron, E., & Levasseur, M. (1983). Ethnographie de l’exposition. Paris: Centre 
George Pompidou.

Villari, B. (2006). Un modello di lettura dei beni e attività culturali in termini 
morfologici e organizzativi. (S. Maffei, M. Parente, & B. Villari, Eds.) SDI Design 
Review (03).

vom Lehn, D., Heath, C., & Hindmarsh, J. (2001). Exhibiting Interaction: Con-
duct and Collaboration in Museums and Galleries. Symbolic Interaction, 189-216.

von Gasersfeld, E. (1995). A constructivist approach to teaching. Constructivism 
in education, 3-15.

Vygotsky, L. (1978). Mind in society: the development of higher psychological pro-
cesses. Cambridge: Harvard University Press.

Waite-Stupiansky, S. (1997). Building understanding together: a constructuvist ap-
proach to early childhood education . Albany: Delmar publisher.



301

Wakkary, R., Hatala, M., Muise, K., Tanenbaum, K., & Corness, G. (2007). 
Learning and play in museum. Internal report.

Wakkary, R., Hatala, M., Muise, K., Tanenbaum, K., & Corness, G. (2007). Re-
quirements document. EchoVUE (Kurio) Research Project. Internal report.

Wakkary, R., Hatala, M., Muise, K., Tanenbaum, K., Corness, G., Mohabbati, B., 
et al. (2009). Kurio: a museum guide for families. Proceedings of the Third Interna-
tional Conference on Tangible and Embedded Interaction (pp. 215-222). Cambridge: 
ACM.

Wakkary, R., Muise, K., Tanenbaum, K., Hatala, M., & Kornfeld, L. (2008). Situ-
ating approaches to interactive museum guides. Museum Management and Curator-
ship, 4 (23), 367-383.

Walker, K. (2008). Structuring visitor partecipation. In L. Tallon, & K. Walker, 
Digital technologies and the museum experience (pp. 109-124). Lanham: Altamira 
Press.

Wang, Y., Aroyo, L., Stash, N., Sambeek, R., Schuurmans, Y., Schreiber, G., et al. 
(2009). Cultivating Personalized Museum Tours Online and On-Site. Interdiscipli-
nary Science Review, 34 (2), 141-156.

Wang, Y., Sambeek, R., Schuurmans, Y., Stash, N., Rutledge, L., Gorgels, P., et 
al. (2008). Be Your Own Curator with the CHIP Tour Wizard. In D. Bearman, & J. 
Trent (Ed.), Museums and the Web 2008: Proceedings. Toronto: Archives & Museum 
Informatics.

Watkins, J. (2007). Social media, participatory design and cultural engagement. 
Proceedings of the 2007 conference of the computer-human interaction special interest 
group (CHISIG) of Australia on Computer-human interaction: design: activities, arti-
facts and environments - OZCHI ‘07 (pp. 161-166). New York: ACM Press.

Wei-Hsi Din, H. (2006). Play to learn: exploring online educational games in mu-
seums. Proceedings of the international conference on computer graphics and interactive 
tecniques. New York: ACM Press.

Wood, E., & Attfield, J. (2005). Play, learning and the early childhood curriculum. 
Thousand Oaks: SAGE.

Woodruff, A., Aoki, P. M., Hurst, A., & Szymanski, M. H. (2001). Electronic 
guidebooks and visitor attention. ICHIM. International Cultural Heritage Informatics 
Meeting, (pp. 437-454).

Yatani, K., Onuma, M., Sugimoto, M., & Kusunoki, F. (2003). Musex: a system 
for supporting children’s collaborative learning in a museum with PDAs. Systems and 
Computers in Japan, 35 (14), 54-63.

Yin, R. K. (2003). Case Study Research: Design and Methods. Thousands Oaks: Sage 
Publications.

Young, P. (2008). Integrating Culture in the Design of ICTs. British Journal of 



bibliography302

Educational Technology, 39 (1), 6-17.

Zipsane, E. (2007). Cultural Heritage Learning and other Learning Concepts. NCK.

Zyda, M. (2005). From visual simulation to virtual reality to games. Computer, 9 
(38), 25-32.



303

Appendix A
Tables and diagrams summarizing the design framework
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Appendix B
LfAC: questionnaire for user test
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Quale sistema operativo hai usato? | What operating system did you use?

iPhone IOS android

Avevi visitato in precedenza lo Studio Museo Achille Castiglioni? | Had you previously visited S.M.A.C.?

si no
yes no

Conoscenza degli argomenti | Knowledge on the addressed topics

inesperto/a amatore esperto
beginner amateur expert

Professione | Job

studente/ssa impiegato/a libero professionista insegnante pensionato/a altro
student employee freelance teacher retired other

Livello di istruzione | Education

scuola media inf. diploma laurea triennale laurea quinquennale altro
middle school high school bachelor degree master degree other

Sesso | Gender

F M

Fascia di età | Age

13-17 25-34 45-5418-24 35-44 55+

Nazionalita’ | Nationality

Questionario anonimo di valutazione
Anonymous assessment questionnaire

Hai compiuto il tour | You made the tour

da solo/a in compagnia
alone with companions

Se hai compiuto il tour in compagnia ritieni che questo abbia giovato all’esperienza?
If  with companions, do you think this condition has benefit your experience?

si no
yes no
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1. La mia conoscenza sulla produzione di A. Castiglioni è aumentata
My knowledge on A. Castiglioni’s work has increased

2.
Ricevere le informazioni nel luogo esatto dell’intervento progettuale è un valore 
aggiunto
Location-based info are a value added

3. I contributi audio e video sono stati all’altezza delle mie aspettative
The audio and video have been up to my expectations

4. Le immagini di archivio hanno migliorato la comprensione degli argomenti trattati
The archive images improved my understanding of the topics addressed

5. La durata dei contributi audio e video è corretta
The duration of the audio and video was correct

6. È stato semplice leggere la mappa e trovare i punti di interesse
It was easy to read the map and find the points of interest

7. Non ho incontrato difficoltà tecniche durante il tour
I did not encounter technical difficulties during the tour

8. È stato divertente muoversi in città seguendo i punti di interesse
It was fun to get around the city following the points of interest

9. Il tour mi ha fatto conoscere luoghi della città che non conoscevo
The tour showed me places in the city I did not know

10. Dopo il tour voglio visitare lo Studio Museo Achille Castiglioni
After the tour I want to visit  Studio Museo Achille Castiglioni

11. Sono soddisfatto/a dell’esperienza compiuta
I am satisfied with the experience made

12. Grazie al tour ho imparato divertendomi
With the tour I learned having fun

Commenti | Comments
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