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Abstract. Information and communication technologies have a great potential in increasing people awareness and
appreciation of cultural heritage, and in particular, of archeology. In the last few years, we have been considering
new, more valuable and engaging ways to visit archaeological sites. In this context, this paper illustrates a plat-
form implementing a new composition paradigm allowing professional guides to extract contents from heteroge-
neous (personal or third-parties) sources, and compose Personal Information Spaces (P1Ss) that satisfy their situa-
tional information needs. The paper discusses how the created PISs can support the work of the guides in organiz-
ing and tackling the visits, and enhance the overall visitors’ experience. A field study involving 2 professional
guides and 28 visitors of an archeological park provides hints on the potential of the platform in bringing practical
value to the involved stakeholders. It also provides useful insights for future work.
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1 Introduction

Italy is one of the countries in the world with a rich patrimony of historical sites and cultural heritage. People are
becoming increasingly aware that cultural heritage must be preserved and value-enhanced, acknowledging it as a
way to help people constructing their cultural identities [1, 2]. Information and communication technologies have a
great potential for getting to this goal.

Knowing the value of the multidisciplinary research in Human Computer Interaction (HCI), together with arche-
ologists, history experts and teachers we have been investigating, in the last years, how novel technology can sup-
port a greater awareness and appreciation of archeology by different people, especially children. In particular, we
have developed educational games to be played by group of school pupils during, or after, the visits they perform to
archeological parks [3-6]. The aim is to make such visits, which are part of their school curriculum, more valuable
and engaging. The games have been created through participatory design by setting up teams composed by different
stakeholders, including archaeologists, school teachers, directors and staff representatives of archaeological parks,
visitors, professional guides. The discussions with such stakeholders and various studies carried out in the field gave
us the opportunity to analyze the work of professional guides and the behaviors of people of different ages, countries
and cultural background visiting sites like museums and archaeological parks. We realized that the availability of
various multimedia resources, which the guide could show during the visit an archeological park, could greatly in-
crease the visitors’ overall experience, helping them to reconstruct the life at ancient times starting from the remains
currently in the park.

More recently, we have been working on the development of a platform implementing a new composition para-
digm to allow end users, not necessarily experts of technologies, to extract contents from heterogeneous (personal or
third-parties) sources, and compose Personal Information Spaces (PISs) that satisfy their situational information
needs and can be ubiquitously executed on different devices. We started from a generic composition platform, which
is flexible enough to be adopted in different contexts of use [7, 8], and we adapted it with respect to the require-
ments identified within the specific communities of users. This platform provides people with the means to integrate
data, services and tools, enabling them to play an active role in solving their every-day problems, in accordance to
the culture of participation [9] and to End-User Development approaches [10-13].

In this paper, we show how the PIS composition platform has been used to provide support to the work of profes-
sional guides when accompanying visitors to archaeological parks. We describe the different software solutions we
have implemented to allow professional guides to create and use PISs through different devices.

We then report a field study performed in November 2012 to understand, in real conditions, potentials and limita-
tions of the composition and use of PISs with the current prototypes (desktop, multi-touch display, tablet). The study
involved 2 professional guides and 28 visitors of the archeological park of Egnathia, in Southern Italy. At this stage
of the platform development, the study is primarily based on qualitative data. The analysis of the results provides
indications about the practical value of the platform as well as useful insights for future work.

The paper is organized as follows. Section 2 motivates the use of PISs in the context of visits to archaeological
parks. Section 3 illustrates our PIS composition approach and its main characteristics. Section 4 describes the soft-
ware solutions for composing and using P1Ss we have implemented. Section 5 presents and discusses the field study.
Section 6 briefly reports related works, and Section 7 concludes the paper.



2 PISs in the Context of Visits to Archaeological Parks

For several years we have been working in the context of archaeological parks, carrying out user studies and setting
up participatory design teams that gave us the opportunity to identify, through the help of different stakeholders,
requirements for new applications that could support people and enrich their experience at archeological parks [3-6].
Recently, we have performed a more systematic contextual enquiry [14], observing how several professional guides
lead groups of tourists and school students of different age in the archaeological parks of the Apulia region, in
Southern Italy. The aim was to identify more precisely how to support their work.

From the contextual enquiry, it emerged that guides could take great advantages from using personal information
spaces offering access to important material to be used during their work. Interviews and focus groups involving
guides, park staff and visitors allowed us to capture details on the overall visit organization. We found out that one
of the main difficulties experienced by professional guides during guided visits is related to the effectiveness of their
presentation when they want to provide hints to people to make them imagine the original aspect of the current
(poor) remains and to recreate life as it was at ancient time. Explaining habits or daily activities of ancient civiliza-
tions is very challenging without the support of multimedia contents, e.g., 3D reconstructions of the original aspect
of buildings, photos, sketches of ancient every-day life scenes, videos of excavation campaigns. In several circum-
stances, the guides highlighted the need to retrieve new content during the visits, with respect to what they selected
beforehand, primarily to comply with specific visitors’ questions.

We also realized that it is important to present such material pervasively, i.e., in different contexts of use and
through different devices. Indeed, large interactive displays could guarantee an engaging presentation, but their
availability is limited to indoor spaces (for not exposing them to the weather conditions) and to specific moments of
the visit: for example, at the beginning of the visit in the hall of the museum associated to the park or in a room. The
guides would instead use a mobile device, e.g., a tablet, in the park.

3 PIS Composition Platform

Based on the experience gained in the design of tools for the end-user composition of mashups [7, 8, 10] , we have
defined a composition paradigm and a lightweight platform to support end users in the construction of personal and
pervasive information spaces. Our approach allows a user to access resources offering heterogeneous contents, to
compose such resources creating PISs supporting their specific needs, and to share such contents with other people.
The access to the PIS may occur from multiple devices. The composition of such interactive spaces exploits a
“lightweight” paradigm for resource integration, whose main characteristics are summarized in the following.

Intuitive visual mechanisms allow end users to easily integrate contents and compose PIS without any need to pro-
gram or adopt complicated design notations. The current interaction paradigm is based on drag&drop of content
items extracted from third-parties or personal data sources and moved onto pre-defined templates of the user inter-
face. A composition environment (see the left part of Fig. 1), accessed for example through a desktop computer, a
mobile device or a large multi-touch display, shows the contents retrieved by querying selected Web data sources
registered into the platform, and allows the users to use such contents to fill-in visual templates, i.e., templates
made available to the users to allow them to easily create the user interface of the PIS under construction. The ex-
ample in Fig. 1 refers to the composition of a PIS on a map template, on which the user drags some of the ele-
ments s/he has retrieved, e.g., 3D reconstructions from Google Sketchup, photos from FlickR, videos from
YouTube. The results of such a visual composition is the PIS represented as an XML-based schema; the user can
store this PIS on the platform server and download it anytime and anywhere for its execution on different devices.
The schema specifies the services included in the composition, the way they have to be queried based on the com-



position created by the user, and the way the retrieved contents have to be displayed through rendering elements of
the visual template.

Lightweight execution environments allow the execution of the created PIS on different devices. The composition
schema created on the basis of the user composition actions indeed constitutes a Platform Independent Model
(PIM), which can be interpreted locally on a given device by means of a dedicated, lightweight runtime environ-
ment addressing the device native technology. The application code is then automatically generated and executed
on the device, showing data dynamically extracted from the remote resources. In the example in Fig. 1 (look at the
right part), the generated application shows on the user device a map with the content items added by the users.

The execution environment natively supports context-awareness. The execution environments on mobile devices
include a context monitor able to interoperate with the device sensing modules (e.g., the GPS receiver), and ex-
ploits the context data captured at run-time to adapt the fruition of the application (e.g., filtering data related to the
current position).
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Fig. 1. A sketch of platform main elements and communication flows.

The platform is amenable to customizations to meet the requirements of specific usage domains. The composition
paradigm illustrated above is not tied to any specific domain. Our platform is indeed open in its nature, being it
conceived for the integration of heterogeneous services, based on different visual templates. This openness facili-
tates the customization of the platform with respect to the characteristics and needs of specific communities of end
users. Customization, for example, occurs by selecting and registering into the platform services and data sources
(public or private) that can provide content able to fulfill relevant user information needs. Service registration is
kept simple, to allow even inexperienced users to add new services as they need them. Registration requires the
user to input, by means of visual forms, the service URI and the value of some search keys to execute basic service
queries.

New visual templates for data visualization can also be easily added, by instrumenting the design environment for
the PIS composition based on the new templates, and by extending the execution environments with mechanisms



for the instantiation of the corresponding user interface. In our current version of the platform, we have imple-
mented map-based, list-based and graphic-based templates.

It is worth noting that the schema generated by the PIS composition makes use of conceptual elements, called vis-
ual renderers, which are independent of the specific visual template chosen for the composition. Visual renderers
are generic receptors of data that, based on the user composition choice, act as placeholders for data visualization
during PIS execution. The PIS schema consists of a set of visual renderers, each one representing the integration of
data items coming from different resources. The way visual renderers are displayed according to a given layout
then depends on the visual template selected by the user at design time, which in turn implies a specific mapping
between the visual renderers in the abstract model and the widgets in the concrete visualization layout. The addi-
tion of a new template basically requires the definition of a new visualization layout, and of the mapping between
the abstract visual renderers and the concrete elements of the layout that will be used to instantiate the PIS user in-
terface. The composition paradigms and the rule for schema generation remain unchanged.

Different from service registration, the definition of new visual templates necessarily requires the intervention of
technicians (typically platform administrators). Nevertheless, this extra-effort is justified by the fact that the cus-
tomization of visual templates introduces a level of specificity, in relation to specific domains, that is needed to in-
crease the value of the platform with respect to the addressed end users. Some recent studies on composition ap-
proaches indeed shown that too general platforms are not used with satisfaction by users, who instead prefer para-
digms customized with respect to their specific needs [15, 16].

In the next section, we describe how the approach and the platform for PIS composition have been applied to the
context of visits to sites of cultural interest. Professional guides can access heterogeneous services offering relevant
material, and collect and compose interesting content to be shown during the visit, within their personal Web-based
workspace (the PIS) where the adopted visual template is a map-based visualization. The resulting composition can
be then accessed on different devices, depending on the situational needs arising during the visit.

4 Software Environments for Composing and Using PISs

In order to allow professional guides of archeological parks to create and use PISs to support their work, we have
implemented different software solutions. A desktop application, developed in JAVA, permits to create the PIS
through a PC placed in their office or at home. During the visit, the guides can interact with their PISs using an ap-
plication on a multi-touch display, implemented using the MT4J framework, which supports the briefing phase be-
fore the tour. A tablet application, implemented in Android 2.2, is used by the guides during the tour through the
remains to show multimedia contents, in order to “augment” and enhance their presentation. The applications use
specific APIs to communicate with the services providing contents, e.g., Google Maps, FlickR, YouTube, Wikipe-
dia.

Let us suppose that the user, a male guide, is interacting with the desktop application to create a PIS for the ar-
chaeological park of Egnathia, in Southern Italy. As first steps, he logs in the platform and selects the services,
among those registered in the platform, which can provide the contents (photo, video, etc.) he needs. Since the user
wants to associate contents to specific locations in the park, he also chooses the map as visual template. In Fig. 2,
the user has opened the Tools panel, in the left margin of the interface, where three tools are available: Media Filter,
Age Filter and Search.
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Fig. 2. PIS composition on a desktop computer.

The Media Filter is used to display/hide the contents on the map, filtering them according to type (video, photo,
wiki). The Age Filter is used to display/hide contents according to their historical period. The Media and the Age
Filters are examples of filters that the user can add to the PIS by defining some values in a setting panel. When in-
cluding new content in the PIS, the user annotates the content items with the possible filter values. The PIS execu-
tion environment is then able to interpret such settings specified in the composition schema, and renders in the PIS
user interface the corresponding widgets for filter-based selection of contents. For example, within the PISs for the
archaeological park of Egnathia, the possible values of the Age Filter are: Iron age, Bronze age, Rome Augustea,
Rome Trajanea (the main Roman emperors during Egnathia civilization), and Middle Age.

The Search tool, displayed at the bottom of the Tools panel, allows the user to retrieve contents from the services.
By selecting the lens, a pop-up window is shown in the center of the interface. The example of Fig. 2 refers to a
situation in which, after the user has typed the word “Egnazia” in a search text-field, he has filtered out videos and
wikis. Thus, the corresponding icons, the first and the third at the top of the pop-up window, are now disabled. The
only active is the one referring to photos, which is the type of results he is looking for. For each result preview, title
and short description are visualized. By clicking on the “+” button, a new icon appears on the map and the user
moves it to the final position; moreover, a call-out associated to the icon allows the user to set the value of the age
attribute (Rome Augustea in the example) or to disable it.

The visual composition actions that the user performed through the composition environment are captured and
automatically translated into a composition schema, which is interpreted and executed on the device where the com-
position takes place. In this way, the user immediately sees the effect of any composition action.



Fig. 3. PIS for the archaeological park of Egnathia visualized on a multi-touch large display.

Fig. 3 shows the PIS on the large multi-touch display. It has been created by the user composing the map of
Egnathia with contents referring to videos and photos, each represented with a geo-localized icon and labeled with
its title. It looks very similar to the PIS visualized on a desktop computer screen. The more evident difference is the
lock pad at the top right corner of the interface, which permits to lock the map at the current position and zoom lev-
el, which can be changed by unlocking it. In fact, due to limitations of the infrared touch detection technology of the
device we use, when the user moves his hands near to the screen, e.g., to indicate an object without touching it on
the screen, these movements could be accidentally interpreted as gestures for changing the map center or the zoom
level, generating an annoying flickering of the display.

We have also developed an engine for the execution of the PIS composition schema on a tablet device, to be used
during the tour phase (see Fig. 4). Contents are represented by icons, while the titles have been eliminated to avoid
overburdening the display (Fig. 4a). Only the contents that refer to places near the user are visualized: thanks to the
GPS receiver of the device, it is in fact possible to detect the current position of the user, which is represented on the
map by a little yellow man.

Fig. 4. (a) The PIS shown on the tablet; (b) a guide holding the tablet during the tour in the archaeological park of Egnathia.



5 Field study

A field study was conducted in November 2012 at the archaeological park of Egnathia to assess the use of PISs in a
real setting. The aim of the study is twofold: 1) to analyze the guides’ experience in composing their PIS and in
using it when accompanying visitors in the park, and 2) to analyze the overall visitors” experience.

It is worth noticing that the platform for PIS composition is still in the development phase. According to user-
centered design, we are greatly interested in collecting feedback in a real context of use. Thus, we performed a field
study to validate with the end users the current prototypes, evaluating pros and cons, and getting insights that can
improve the current state of the platform and inform about the future development. At this stage of our work, the
field study is part of a set of formative evaluations and is mainly focused on qualitative data.

5.1  Participants and Design

The study involved 28 visitors and 2 professional tourist guides, named Achille (male) and Conny (female). Both
guides formally agreed in participating in the study by signing an explicit consensus. Each guide accompanied a
group of 14 visitors in the visit of the Egnathia park. Visitors were people who had booked a visit to the park. They
were heterogeneous as regards age (from 21 to 50 year-old, plus an 8-year old child), gender, and cultural back-
ground. They were all Italian but one, a lady from Portugal who currently lives in a nearby city and speaks Italian
very well. These visitors were randomly divided in two groups.

5.2 Procedure

The study took place on two days and consisted of two main sessions: 1) PIS composition for organizing the visit,
and 2) park visit. The PIS composition session occurred on November 7" 2012 in the guides’ office. The two guides
were given a 1-hour demonstration of the desktop application, accessible through a PC, to be used to compose the
PIS. After this, according to the co-discovery exploration technique [17], the two guides were invited to create to-
gether a PIS for visiting an archaeological park, named Monte Sannace, in Apulia region. In this way, the guides had
the possibility to get familiar with the application. Then, they were asked to create the PIS to be used for the visit of
the Egnathia archaeological park. The guides individually created their PIS by positioning on an interactive map of
the park all the multimedia contents they would like to illustrate to visitors. At the end of the PIS composition ses-
sion, the guides were interviewed together to gather impressions, problems and suggestions in order to improve the
implemented composition mechanisms and the overall system.

On November 17", the park visit session was performed at the archaeological park of Egnathia. This session was
composed of two different phases: 1) the briefing phase at the beginning of the visit, in which the guide accessed
his/her PIS through a large multi-touch display (46 inches), placed at the entrance of the indoor park museum, 2) the
tour phase, in which the guides accessed their PIS on a tablet (7 inches) during the tour through the remains in the
park.

First of all, the visitors were informed that they were participating to a slightly different visit with respect to the
traditional one, since some multimedia material available on different technological devices were going to be tested.
Thus, some pictures would have been taken but none would have been published in which people faces could be
recognized. They all agreed to participate to the visit.

In the briefing phase, the guide interacted with his/her PIS on the multi-touch display to introduce visitors to the
history of Egnathia and the remains that they were going to see in the park. After this, the tour phase began. During
the tour, guides could use the tablet to show visitors the contents of their PIS regarding the remains. In both phases,



guides could search for new contents and, possibly, update their PIS. The visit session lasted on average 1hour and
half.

At the end of the visit, each visitors’ group participated in a focus group where their impressions on the overall
visit experience were collected. The two guides were interviewed together again at the end of the visit, to discuss in
more details their experience, highlighting pros and cons of PIS use.

5.3  Data Collection

It is not easy to assess user experience, nor specific techniques to be used are yet available [18]. Often, all research-
ers rely on the triangulation of different techniques. This approach was followed in the study reported here. More
specifically, in order to analyze the guides’ experience in composing their PIS and using it (the first objective of our
study), we gathered data through naturalistic observation of the guides while: 1) composing their PIS on the desktop,
2) interacting with the created PIS on the multi-touch display during the briefing phase, 3) interacting with the tablet
during the tour phase. These data were complemented by the guides’ comments gathered during the interviews after
the P1S composition and at the end of the visit of the Egnathia park.

The second objective of our study was to get information on the visitors’ experience. Thus, data collection con-
sisted of naturalistic observation of visitors during the visit and a focus group at the end of the visit.

In the PIS composition session, two HCI experts observed the two guides creating the PIS, one took notes on pa-
per and the other videotaped all interactions. At the end of the session, they interviewed the two guides. The inter-
view was audiotaped. Six HCI experts (three experts for each group) followed the park visit session, videotaping
and taking notes of the main events. At the end of the visit, the three experts moderated the focus group with the
visitors’ group they have observed. The focus groups were audiotaped. Moreover, the two guides were interviewed
again, with the same modality of the previous interview.

The set of notes collected by the experts in the two sessions was substantially extended by video- and audio-
analysis. Two researchers transcribed the videos and the audios and independently double-checked some 65% of the
material. If the inter-rater agreement was less than 70%, the researchers discussed the differences and reached an
agreement. Final reliability was high (agreement over 90%).

5.4  Results

Results are presented in three different parts, depending on the phase they are referring to: composition phase, brief-
ing phase, and tour phase.

Composition phase

In this phase, the guides were observed while composing their PIS for visiting the archaeological park of Egnathia
using the desktop application. In general, the usability problems they experienced were not so serious to stuck them;
they were indeed able to continue the PIS composition without the help of the two HCI experts. Both guides ap-
peared disoriented by the few contents returned by some of the searches they had performed; they tried to refine the
search by typing different keywords and, finally, added the most appropriate multimedia material available on the
Web.

At the end of this phase the two guides were interviewed together. As overall impression, they said they appreci-
ated the ease of use of the application, in particular the possibility to quickly put the retrieved content on the park
map. They were rather satisfied by the PIS they had created and they were confident that it would be a valuable
support during the visit. Achille jokingly said to Conny: “When this system will be finally released, I'll call you the
day before a visit to ask suggestions about what to include in my PIS”.



Briefing phase

The briefing aimed at both introducing visitors to the history of Egnathia and providing some preliminary infor-
mation. The briefing time, during which the guides used the multi-touch display, was different: 28 minutes and 35
seconds for Achille, and 11 minutes and 45 seconds for Conny. During his interaction with the multi-touch display,
Achille experienced 3 interaction difficulties due to some technology limits: 1) due to a temporary loss of internet
connection; 2) in a situation in which Achille was not able to close the pop-up window touching the “X* icon, which
was located near the display border (our multi-touch device is not very sensitive along its borders); 3) in the few
situations he had to use the virtual keyboard displayed on the screen, due to low precision of the device in correctly
detecting the pressed key. Conny used the multi-touch for about one-third of the Achille’s time; she had only one
problem with the use of the multi-touch keyboard. However, they were able to autonomously manage such difficul-
ties.

Both guides appeared quite relaxed in using the multi-touch display. They illustrated the multimedia contents
they had previously inserted in their PISs. They were able to search new content without difficulties related to the
search functionality. Specifically, Achille performed 4 searches, and only 1 out of 4 was not successful, in the sense
that the retrieved contents did not satisfied his needs. Conny performed only 1 search.

During the briefing phase, all visitors appeared very interested in the multimedia contents illustrated by the
guides on the multi-touch display: they asked questions to their guide, commented images among them, and in gen-
eral appeared engaged and stimulated by the shown material. This was confirmed in the focus group, in which visi-
tors explicitly expressed their positive opinion about the briefing phase. They also said that they would have liked a
debriefing phase at the end of the visit, i.e., a phase in which to deepen some topics and possibly look again at the
multimedia resources on the multi-touch display, in order to comment with the guide those aspects that during the
visit had captured their curiosity.

It is worth noticing that, when the search for new content required more than 2 minutes, visitors appeared to be
disturbed and started chatting among them and looking around. Also, in the focus group, some visitors remarked that
the position of the multi-touch display generated some problems since, when the guide was interacting with the dis-
play, he partially covered it and visitors moved their head or their body, since they were curious to see all the steps
of the interaction.

Tour phase

In the tour phase, the two guides accompanied the visitor group through the remains in the outdoor park. The guides
were free to use their tablet as well as the panels located in the park to better present the park remains. Achille and
Conny used tablet and panels in different ways. Conny was more prone to the use of such tools; in fact she used the
tablet 9 times and the panels 9 times. In total, she spent 7 minutes and 53 seconds to interact with the tablet, and 3
minutes and 58 seconds to show images on the panels. Achille used such tools very little: he used a panel once for
10 seconds and the tablet once for 1 minute.

Both guides performed searches through the PIS on the tablet. In 3 out of 9 times in which Conny interacted with
the tablet, she performed a search. Only one search did not get results of her interest. The only time Achille used the
tablet was to perform a search. Specifically, it happened that the Portuguese visitor said that she loves the Roman
history and she had visited some Roman archaeological parks in Portugal. Achille was very intrigued and started to
make searches to understand similarities and differences between the Portuguese sites and Egnathia. From the re-
trieved images, similarities between the two archaeological sites were evident. In their last interview, the guides told
us that, during the many visits they have performed in their career, very often visitors interrupt them to integrate the
guide’s presentation with their own knowledge, e.g., history teachers report something they studied, archeologists
mention something about a recent discovery in another site, etc. They said that, after the visit, they like to study and
analyze more in depth the information given by such visitors, and therefore generally search on the Web, or request



material to their colleagues by e-mail or by phone. This modus operandi allows them to enrich their knowledge in
preparation to the successive visits. The guides clearly remarked that the PIS would improve the acquisition and
storage of new knowledge very much.

Both guides remarked that, during the tour, searches requiring more than 2 minutes interrupted the narrative and
distracted visitors. Moreover, they said that, even if they did not feel uncomfortable during this waiting time, they
would have preferred to get more material without the delay due to the internet connection, i.e., from local reposito-
ries.

Achille and Conny said that they would have liked to use the tablet more, since they appreciated its support in
making available useful material. Conny explained that she had used her PIS so little during the tour because she
had inserted in it many images that were available on the panels in the park. Thus, she had preferred to show such
images on the panels since the tablet was too small for a group of 14 persons.

The small tablet size emerged also in the focus groups with visitors, who said that they preferred to look at imag-
es on the panels rather than flocking together around the guide to see them on the tablet. They also complained
about the brightness of the tablet screen, compromised by external factors, such as sunlight.

55 Discussion

The objective of this study was to assess the value of the PIS, accessible from different devices, in enhancing visits
at archaeological parks. To this aim, we have analysed the experience of the two actors involved in a visit: the guide
and the visitor. The guide has a double role: 1) composer, i.e. s/he creates her/his PIS; 2) end user, i.e. s/he uses the
PIS during the visit to illustrate the park remains to visitors. The visitors participate in an visit which is enhanced by
the availability of different types of multimedia materials and, thanks to the possibility given by the PIS to search
new content, their curiosity may be better satisfied than in traditional visit.

Composing the PIS with a desktop application did not create any problem to the guides. They appreciated the
support of the PIS in organizing the material for the visit. However, the guides complained about the scarce material
they were able to find when searching the services available in the platform. This is a problem common to all ser-
vice-based applications, which have to rely either on contents made available by third-parties or on user-generated
contents. To limit this problem, more sensible services should be added into the platform; they can be further third-
parties services, if any responding to the user needs exists, but they can also be local and ad-hoc created collections
of contents, maintained by domain experts and even fed by the end users themselves by adding self-produced mate-
rial. Also, given that the services used for the study in the Egnathia park are Web 2.0 resources, the guides could
publish online their own material (e.g., videos, pictures, Wikipedia pages) that can thus be easily accessed through
the composition tool. This of course requires a more intensive use of the system by the guides, since they have to
realize which material is missing and to enrich consequently their public online collections.

Both guides and visitors appreciated very much the briefing phase with the support of the multi-touch display,
even if it lasted much longer than in traditional visits, where the briefing to introduce visitors to the archaeological
park is about 5 minutes at most. Nobody complained about this longer phase; on the contrary they all said: “It's
worth it!". The multi-touch display is very valuable in this phase of the visit, since it allows the guides to present
much more multimedia materials related to park elements, which enrich a lot their spoken presentation. The visitors’
satisfaction is confirmed by their request of a debriefing phase at the end of the visit. As pointed out in several stud-
ies, e.g. [6, 19], a debriefing phase would be very useful, since it provides the opportunity to deepen and elaborate
the information received during the visit in order to consolidate the acquired knowledge. During the debriefing,
points of interest that for time constraints were not possible to visit can be quickly illustrated. For example, in the
specific case of Egnathia, the necropolis is far from the main city and, often, it is not visited. In a debriefing phase,
the guide could present it by showing pictures or videos.



Summarizing, the study results showed a general appreciation of use of the multi-touch display in the context of
the visit. However, a difficulty was generated by the position of the multi-touch display. It was positioned on a sup-
port 110 centimeters high. For this reason, some visitors could not see the whole display. In future installations, it
would be better to use a higher support (at least 150 centimeters), placing it on a platform of at least 50 centimeters
on which the guide will get on. In this way, the display will be better visible by all visitors. However, the fact that
the visitors moved to see the display is a symptom of their interest in looking at the material showed by the guide’s
PIS.

A negative aspect of the use of the PIS on the multi-touch display was the waiting time of a search for new con-
tent. This was in part due to the time for typing the search keywords and in part to the low connection speed. How-
ever, the search through composition tool is limited to the services made available in the platform (i.e. Flickr,
YouTube and Wikipedia). Thus, the search for very specific material can often be unsuccessful, and this might easi-
ly bother guides and visitors. As already commented before, the problem can be reduced by adding in the platform
further contents, especially ad-hoc collections of contents. Anyhow, it is evident that search for completely unknown
content should be avoided; search is not the main task to be performed when using the PIS.

Before the study, we expected a larger use of the PIS on the tablet during the tour phase, since it could show im-
ages of monuments and other element of interest helping visitors to reconstruct the old appearance of such elements
and figure out how life used to be at ancient times. Actually, Achille did not show any multimedia content and used
the tablet only for one search of a new content. The video analysis revealed that, in a specific situation, Achille ex-
claimed: “It is a pity that | do not have a picture to show you!” However, he did not consider the possibility to use
the tablet for searching the picture. Since in the interviews he was clearly enthusiastic about the used technological
tools, it seems that he would need more time to appropriate of these tools. This also holds for Conny. She used the
tablet more times but she had inserted in her PIS primarily pictures that were also reproduced on the panels in the
park rather than additional material that could complement what it is already available. It is evident that visitors
preferred to look at the images on the panels rather than on the small screen of the tablet, whose visibility is com-
promised by the sunlight. To overcome this problem, we are going to implement the possibility to visualize some
contents of the guide’s PIS on the visitors’ smartphones. Moreover, we are also developing new solutions to allow
the users to share the PIS and allow others to reuse it.

6 Related work

In line with the so-called culture of participation [9], our research focuses on participatory approaches, aimed at
supporting collaboration and communication by providing users with the means to become co-creators of new ideas,
knowledge, and products [20]. In particular, we focus on methodologies and techniques to let end users actively and
flexibly compose contents and functionality within interactive, multi-device workspaces that can serve their situa-
tional needs.

In this scenario, the Web mashup paradigm provides a viable solution to support the composition aspect. Web
mashups are composite applications, where the “components” are heterogeneous, such as Web services, RSS/Atom
feeds, user interface widgets, JavaScript libraries, or simply content extracted (wrapped) from common HTML Web
pages. Mashups especially promote integration at the user interface level, giving end users the possibility to achieve,
with few efforts, full-fledged applications even by non-programmer users [21]. This potential as “composition para-
digm for the end-users” makes mashup composition different from the more traditional Web service composition.
However, this potential is still rarely exploited. The research on mashup has devoted so far little attention to easing
the mashup development process. Often, mashup creation requires manual programming of the service integration.



Some studies show that even those platforms that claim to simplify the mashup development (e.g., Yahoo!Pipes) are
still difficult to use by non-technical users [15].

Our work tries to exploit the potential of mashup models and technologies, to create composition paradigms and
tools based on intuitive visual mechanisms. A visual composition paradigm strongly characterizes our approach
[22], especially with respect to others requiring the adoption of specific design notations (as for example in [23] or
also in Yahoo!Pipes) or even scripting languages (as for example in [24]). Also, our approach is easily customizable
to the specificity of the usage domain, thus offering a solution to the problem of lack of domain specificity, observed
in literature in relation to the mashup composition platforms [15, 16]. In order to be really valuable for the end users,
especially to support critical activities, e.g., within work practices, general purpose tools, although valid across dif-
ferent, variable domains, are not as effective as interactive paradigms that accommodate the domain specificity, i.e.,
end users’ skills and needs. Similarly to other composition tools [23], our platform supports the composition of het-
erogeneous services, offering therefore the possibility to extend the platform with any kind of resources that make
sense with respect to a specific domain. The possibility to customize the user interface of the interactive workspaces
(both for PIS composition and execution) enables tuning the generic composition paradigm to the specificity of the
end users’ needs. This last feature seems yet unexplored in the scenario of the composition solutions so far proposed
[22].

A number of approaches have been proposed to support the adaptation of web applications to mobile devices for
displaying and manipulating HTML pages [25], by using ontology-based annotations [26] or model-based represen-
tations [27], [28]. To the best of our knowledge, there is however no other work so far that has attempted to exploit
composition platforms, like the one described in this paper, to the cultural heritage domain. On the contrary, since
many years mobile technology has been employed to support visits to sites of cultural interest, especially museum.
The first systems were implemented on PDAs and they did not have any connection with other devices (e.g., [29]).
In more recent proposals, like those in [30, 31], the application on the mobile device becomes a virtual companion to
support a more engaging and social experience of museum visits.

Much less attention has been devoted to support visitors of outdoor historical sites or museums. Among the most
significant proposal, [32] presents an interactive installation designed to facilitate and support visitor engagement in
a living history museum. The Explore! system then implements an educational game to stimulate children’s interest
and facilitate history learning through the analysis of the remains in an archeological park [6]. Because of their po-
tential of motivating and engaging children, but also adults, games have been proposed by various authors for en-
hancing cultural heritage experiences. Examples are in [33-35].

Finally, large interactive displays have been recently installed in museums and galleries. In most cases they use a
horizontal display surface (tabletop displays). For motivations and examples, the reader may refer to [36] and to
[37].

7 Conclusion

In this paper we have discussed the use of composition technologies for allowing end users to create Personal In-
formation Spaces, i.e. interactive workspaces, which can support their daily activities. The use of PISs described in
this paper aims at bringing practical value to different stakeholders in the context of visits to archaeological parks.
However, the approach is relevant in several application domains. For example, we are currently investigating in
which way PIS composition can offer support for important social problems, like those in Health 2.0. and the diffu-
sion of well-being practices.

A field study, which is part of a set of formative evaluations, allowed us to analyze guides’ experience in com-
posing and using PIS, and the impact on the overall visitors’ experience during the visit at an archeological park.



The study has shown that the guides appreciated the usefulness of PISs, in particular the good mapping with their
working activities. On their side, visitors enjoyed the possibility of looking at pictures and videos that enhanced the
guides’ spoken presentation. Wider studies, e.g., comparing a traditional visit with the one enhanced with the pro-
posed technology, will be performed at later development stages. As illustrated in the Discussion section, the results
of the study highlighted many important aspects that deserve more attention in future work, such as the opportunity
to share some contents among the guide’s tablet and the visitors’ smartphones. We are also interested in investigat-
ing user appropriation of the proposed tools [38], i.e., if a long-term use of PISs could have a positive impact on
guides’ working activities. We agreed with the two guides that they will have the possibility to use the platform on
both PC and tablet for a period of two months, during which they will be asked to write a diary for reporting their
activities and impressions; they will also be regularly interviewed and occasionally observed.
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