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Archeovirtual 2011: 
An Evaluation Approach to Virtual Museums 

 
Abstract - November 2011 saw the opening of the exhibition 
“Archeovirtual” organized by CNR ITABC -Virtual 
Heritage Lab - and V-MusT Network of Excellence, in 
Paestum, Italy, under the general direction of BMTA1. The 
event, that was part of a wider European project focus on 
virtual museums, turned to be a great opportunity to show 
many different projects, applications and installations 
about Virtual Reality and Cultural Heritage. The four-days 
exhibition was an occasion to get in touch with the newest 
experiences with virtual reconstructions, 3D models, 
interactive environments, augmented reality and mobile 
solutions for cultural contents; at the same time, it was an 
opportunity for organizers to directly face the audience’s 
impact towards projects. That because of the necessity to 
investigate more on social and behavioral aspects in order 
to positively affect the learning benefits of public. So doing, 
we could build in the future applications much more 
tailored on the final costumers, closer to their abilities and 
necessities. During the show four types of investigative 
tools were employed to evaluate the general visitor’s 
behavior and the effectiveness of interfaces, to understand 
their expectations and experiences, and to obtain a 
reference grid of values to test if users’ experience fit with 
organizers’ ones. The first outcomes revealed that 
audience’s impact toward interactive applications seems 
depending on the capability of technology to be “invisible”; 
otherwise technology has to assure a wide range of 
possibilities in content accesses. In definitive, virtual 
museums need to have an always more integrated 
approach between cultural contents, interfaces and social 
and behavioral studies. 

Keywords - virtual museum, social and behavioral 
investigation, information interface, interaction, sensory 
immersion. 

I.  INTRODUCTION 

Evaluation activities are highly useful since they can improve 
and enhance the research domain. That is true also in the newly 

                                                             
1 BMTA is the Mediterranean Expo on Archaeological Tourism directed by 
Ugo Picarelli and organised by Salerno Province. 

born field of Virtual Museums. Setting up a good process of 
analysis and evaluation can have an important impact on the 
creation phase of a virtual museum so to reach certain goals as 
knowledge exchange, cognitive improvement and cultural 
heritage communication. Up to now, we still do not have many 
extensive studies and statistics, a part from visitors surveys, 
general or more specific in the digital domain such as those 
focused on web sites or user interface design analysis. 
Consequently it is very difficult to build up a reliable and 
effective grid of indicators helpful to analyze, study and 
communicate such kind of results for a real improvement of 
the research. Hence, how can we evaluate the success of a 
virtual museum? Which are the criteria and the parameters we 
can use as reference? What kind of method, if exist one, we 
should adopt? These are the reasons why a European project 
focused on virtual museums, V-MusT.net (www.v-must.net), 
has an entire work package dedicated to quality evaluation 
through wide interactive laboratory experiment. Although a 
previous attempt has been carried on during the exhibition 
“Building Virtual Rome” 2005 in Rome [1], the results of that 
study did not reached to enough detail, due to a lack of strategy 
to face the complexity of evaluating and comparing different 
digital applications. Therefore a second attempt has been 
carried on in November 2011, within the exhibition of virtual 
archaeology, “Archeovirtual” (www.archeovirtual.it), held in 
Paestum – Italy - within the Mediterranean Expo of 
Archaeological Tourism. 

Throughout the paper we illustrate the reference background 
from which we started formulating the strategy to qualitatively 
face the evaluation: it is the result of a synergy between 
laboratories with different experiences and methods. The paper 
is organized as follows: Chapter 1 contains a theoretical 
framework that gives an overview on how to test the usability 
and user experience of a product, system or service and it 
follows the presentation of the V-MusT network. Chapter 2 
gives an overview on our approach in generating the inquiry, 
taking into account a previous experimentation as useful 
ground from which refer to and improve. The results of the 
evaluation using our implemented methodology are presented 
in Chapter 3 with an in-depth on a particular project exhibited 
in two different settings, while Chapter 4 summarizes our 
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conclusions. 

I.I THEORETICAL FRAMEWORK 

Evaluation usability involves usability testing, a process that 
aims at testing the degree to which a product meets specific 
usability criteria such as efficiency and learnability [10]. There 
are many different methods for performing usability testing 
such as user tests, user interviews, questionnaires and expert 
reviews. User tests involve observing and measuring the 
performance and behavior of a user who attempts to solve one 
or several tasks with the evaluated product. They give rich, 
descriptive data but can also be time consuming to perform. 
An alternative to user tests can be to make a usability expert 
review, in which an evaluator assesses a product’s usability 
against a set of heuristics or best practice guidelines. Expert 
reviews are popular because they are much quicker and 
cheaper to carry out than a user test. Two widely used 
heuristics for expert reviews are Jakob Nielsen’s ten usability 
heuristics [9] and the usability principles found in the ISO 
standard Ergonomics of human system interaction - Part 110: 
Dialogue principles [5]. Similarly to user tests, interviews give 
rich data but can be time-consuming, especially if more open-
ended questions are used. Usability questionnaires, on the 
other hand, are good for quickly collecting large sets of data in 
a laboratory setting as well as “on the field”. Two examples of 
popular usability questionnaires include Software Usability 
Measurement Inventory (SUMI) [7] and The Questionnaire for 
User Interaction Satisfaction (QUIS) [2]. 

Until recently usability evaluation methods have been confined 
to pragmatic quality alone (effectiveness, efficiency, 
learnability, etc.). Lately, however, the attractiveness of a 
product is becoming increasingly important in usability 
investigations. The concept of “user experience”, i.e. how a 
user feels about using a product, system or service, has gained 
acceptance. Evaluating user experience and generating valid, 
reliable data is definitively non-trivial, since user experience is 
subjective, context-dependent and dynamic over time [8]. 
Nevertheless, several theoretical frameworks have been 
developed, such as the emotional design model [10], Jordans’s 
pleasure model [6] and Hassenzahl’s model of pragmatic and 
hedonic quality [3]. Hassenzahl’s model has recently gained 
popularity in areas such as industrial design and interaction 
design. Figure 1 illustrates how the pragmatic and hedonic 
qualities influence subjective perceptions of attractiveness 
resulting in respective behavioral and emotional responses. 

A free and web-based instrument for evaluating interactive 
products and services called AttrakDiff has been developed 
based on Hassenzahl’s model. In short, AttrakDiff is a semantic 
differential scale with 23 items whose poles are opposite 
adjectives (e.g. "confusing - clear", "stylish - tacky"). Research 
suggests that with AttrakDiff hedonic and pragmatic qualities 
are perceived consistently and independent of one another, 
contributing equally to attractiveness [4]. 

 
*Image courtesy of User Interface Design GmbH. 

Figure 1 – Hassenzahl’s model of pragmatic and hedonic qualities.  

I.II V-MUST CONTEXT AND VM EVALUATION 

A wide percentage of projects and applications of virtual 
heritage often born and die in digital labs, without being 
experimented and monitored with people. These “prototypes” 
– that is how actually they have to be called since a product is 
not verified until it enters the market and starts to be used – are 
the result of experts, technicians, academics knowledge, 
combined together to give birth at multidisciplinary and avant-
garde outputs. Since these experiments most of the time 
concern the collective cultural heritage and aim at reaching the 
mass usage, what if “common” people would not be able to 
face them properly? Could it be a problem of content 
understanding or a usability issue? And how to make them 
available and usable for all kinds of target groups? That is why 
a European project has been set up to answer these questions. 
The V-MusT, Virtual Museum Transnational Network 
(www.v-must.net), is of course a network dedicated to Virtual 
Museums with the goal of making the next generation of 
virtual environments and exhibitions: 

• More communicative and effective;  
• More sustainable - that means reusable and exchangeable 

contents;  
• More accessible in terms of platforms and user interfaces; 
• More visible in public spaces or on line.  

The four-years European program sees the participation of 18 
partners coming from 13 different countries, which, with their 
specialties and background experiences in the field, try to 
provide the heritage sector with the tools and support to 
develop virtual opportunities that are educational, enjoyable, 
long lasting and easy to maintain. 

II. A PROPOSED SOLUTION 

II.I PREVIOUS ATTEMPT IN EVALUATING VM 
A first real occasion where usability and communication issues 
were investigated, was during the exhibition “Building Virtual 
Rome”, organized in October-November 2005 at the Trajan's 
Market Museum, Rome [1]. The inquiry - done by the CNR 
ITABC - took several months for collecting and analyzing data 
and it represented the first occasion to have many different 
projects, applications and installations about virtual reality and 
Cultural Heritage all together and to face technological, 
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content and environmental problems. “Building Virtual Rome” 
in fact allowed observing and interviewing visitors so to 
understand their expectations before the visit and their 
satisfaction/un-satisfaction, learning, feedback, interaction 
during and after the visit. Specifically, the projects on show 
were more than 50 (displayed as movies); only for 14 of them 
was created an installation displayed interactively. The main 
goals of the massive survey we conducted were: 

1. Understanding the perception of ICT use as a 
communication tool by audiences, that means 
highlighting their general expectations before the real 
visit;  

2. Evaluating if the exhibition modified the audience's 
perception or attitude towards ICT use for Cultural 
Heritage so analyzing their impressions and opinions on 
what they have seen;  

3. Studying the use of the different user interfaces and data 
obtained through the last two points, by observing and 
annotating visitors’ natural reaction to applications, 
general behaviors and eventual difficulties of approach. 

So said, the methodology implied to obtain reliable and 
meaningful data was shaped according to the above goals. The 
latter ones counted the use of interviews before the visit (point 
1), interviews after the visit (point 2), and observations’ 
planning plus specific interviews done to visitors in each 
project's area (point 3). All these tools were meant to have 
different and several insights of visitors’ experiences, crossing, 
overlapping and separating data, collected by dividing the 
projects by content, type of application, and kind of 
interactivity.  The results - even if a lack of strategy in 
evaluating and comparing different digital applications 
occurred – finally showed that:  

• ICT should be used in the CH field to improve its internal 
activities (research and preservation) as well as 
dissemination, but virtual realities did not substitute real 
experience or real visit of a site;  

• The main factors involved in applied digital technologies 
were enjoyment, immersion, interaction and engagement. 
For visitors, enjoyment related to novelty and sense of 
presence; immersion was given by novelty and richness of 
information and graphic realism; interaction was 
associated to the system’s capacity of response; 
engagement, instead, related to the capability to 
understand contents, to graphic realism and the usability 
of user interfaces; 

• The technology itself should be really “invisible” and 
intuitive - both from the point of view of the navigation 
inside the virtual environment and of the interface 
operation.  

All these aspects really affected the visitors’ learning. The 
most relevant features, that seemed crucial in the digital 
applications, were the richness of information and the quality 
of the reconstructions. Anyway, all the results were not 
homogeneous and clear to be interpreted, so “obliging” 
examiners to force sometimes the data. Finally, the conclusion 

was that difficulties to use various devices and software 
depended on many factors and that “communicating” culture 
through the aid of new advanced technology was not a 
technological issue, but an epistemological one. What went 
wrong? What we assume to overcome this time? Actually a 
wide percentage of projects were never experimented with 
people; they were born (and died) in digital labs, without 
facing the direct users' interaction and behaviors. Moreover, 
due to a lack of strategy to face the complexity of evaluating 
and comparing different digital applications, the effectiveness 
of the massive inquiry was not fully reached. 

With the following evaluation example we want to establish a 
coherent and well-planned strategy of surveying. Goals will be 
fixed and achieved employing specific investigation tools; 
projects will be selected and investigated through ad hoc 
inquiring tools in order to provide several perspectives of a 
single application’s experience. Furthermore, possible starting 
assumptions and potential constraints will be previously – and 
carefully – identified, so to comparing the final outcomes and 
foreseeing any changes in the evaluation strategy. 

II.II ARCHEOVIRTUAL 2011 

The month of November 2011 saw the opening of the 
exhibition “Archeovirtual 2011” organized by CNR ITABC -
Virtual Heritage Lab - and V-MusT Network of Excellence, 
within the Mediterranean Expo of Archaeological Tourism, 
held in Paestum, Italy (www.archeovirtual.it). The event was 
part of a wider European project focus on virtual museums 
(www.v-must.net) while turned to be a great opportunity to 
show many different projects, applications and installations 
about Virtual Reality and Cultural Heritage. 14 best worldwide 
projects were selected and presented in single rooms (but 
connected through a welcoming corridor – Fig.2), provided of 
any technical and practical requirements for a perfect 
functioning. They pertained to CH and ICT institutions around 
the world, many of them belonging to V-MusT consortium and 
to students’ most avant-garde experimentations. The four-days 
exhibition was an occasion to get in touch with the newest 
experiences in the field of archaeology and computer graphics; 
at the same time, it was an opportunity for developers to 
directly face the audience’s impact towards their projects. That 
was extremely important because we actually need to 
investigate more on social and behavioral aspects, information 
interfaces, interaction’s rules between system and user, sense 
of presence and sense of immersion in virtual environments 
and how all these themes shape/affect the learning benefits of 
public. So doing, we can then build applications and 
installations much more tailored on the final costumers, closer 
to their abilities and necessities. 

A. Projects on show 

Specifically about applications and installations exhibited, they 
referred to: 

• Multimedia products (Tiro El Cementerio Fenicio de Al 
Bas; El Barco Fenicio de Mazarron 2; The Roman 
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Gallery2); 

• Stereoscopic 3D animations with device-based interaction 
(Alejandria, el sueno de Alejandro3; Apa4; The Turnback 
time cave5); 

• Virtual reconstructions of buildings and artifacts with 
desktop-based interaction (Spatial analysis of the 
Cathedral of Santiago de Compostela6; Plassac – La 
Villa du lle siècle7, AR-Etruschi8; Iconography of the 
Medical School of Salerno9); 

• Virtual reconstructions of archeological sites with natural 
interaction (Acquae Patavinae10; Etruscanning 3D11); 

• Augmented reality with device-based interaction (AR for 
the Presentation of CH Objects in Museums12); 

• Mobile solutions for cultural contents with device-based 
interaction (The Lombards on Ipad13; Rome MVR14); 

Visitors during the exhibition could thus “talk” with two noble 
Etruscans of 2700 years ago inside the Regolini-Galassi tumb; 
visit Bologna in ancient times accompanied by a character 
named Apa; discover the origins of human race in the cave of 
Atapuerca, Spain; participate at the dream of Alexander the 
Great visiting the great Alexandria of Egypt; be wrapped into 
the vapors of the Roman baths to the Euganean Hills; explore 
from every perspective, the architectural space of the Cathedral 
of Santiago de Compostela and so on. 

 
Figure 2 - Entrance of the Archeovirtual exhibition. 

B. Goals 

We started this massive inquiry discussing on four preliminary 
questions: 

• Which are the differences in term of user impact and 
reaction between interactive and not interactive 

                                                             
2 Info at http://marqalicante.com  
3 Info at http://elranchito.es 
4 Info at http://cineca.it 
5 Info at http://virtualware.es  
6 Info at http://videalab.udc.es 
7 Info at http://plassac.gironde.fr  
8 Info at http://noreal.it 
9 Info at mariapiadib@gmail.com; capone@unisa.it  
10 Info at http://aquaepatavinae.lettere.unipd.it 
11 Info at http://regolinigalassi.wordpress.com 
12 Info at http://fraunhofer.de 
13 Info at d.depadova@gmail.com; mara.pontisso@gmail.com  
14 Info at http://altair4.com 

applications? 
• What kind of guide/support is needed (or not) to enhance 

user experience? 
• Similarities and differences between developer's 

expectations and user's ones? 
• Connection between storytelling used by an application 

and the user's perceived level of immersion?  

C. Methodology of work 

The inquiry was carried on through the implementation of four 
investigative tools: Observation Sessions (OS), to evaluate the 
general visitor’s behavior and the effectiveness of interfaces; 
Written Surveys (WS), to provide quantitative data about 
audience’s expectations and experiences; Direct Interviews 
(DI), to obtain more qualitative and detailed responses about 
the above mentioned data. All the outcomes of the inquiry 
concerning each project were further compared with specific 
evaluation forms provided by the project's creators, 
technicians, or collaborators, called Self Evaluation (SE). The 
latter was used to obtain a reference grid of values to evaluate 
if users' expectations and experience fitted with project's ones. 

D. Preliminary Considerations 

Before entering the results of the inquiry, we should say that 
the development of the inquiry had some limitations, due to the 
organization of the exhibition itself. Although Archeovirtual 
exhibition lasted four days, we did activities of surveying, 
interviewing, etc. only for three days because of a lack in 
visitors’ affluence during the last day. Specifically, about 
surveys, we planned to have 10 OS, 10 WS and 3 DI a day for 
each project. So the total amount of data collected would have 
daily been: 140 OS, 140 WS, 42 DI. We actually had: 

o Thursday, Nov 17th: 29 OS, 106 WS, 3 DI;  
o Friday, Nov 18th: 43 OS, 63 WS, 26 DI;  
o Saturday, Nov 19th: 26 OS, 53 WS, 20 DI. 

During the 3 days of investigation, we couldn't managed reach 
the planned numbers due to not enough staff working on the 
field, a limitation of surveys' copies, the necessity of being on 
the field also to provide support and check the applications’ 
functionalities.   

III.  RESULTS 

Archeovirtual results help first to define the visitor 's profile by 
comparing and overlapping the data obtained by all the type of 
surveys. The average user is a female (199 women and 163 
men inquired), adult, between 20 and 35 years old, mainly 
academic or working as archaeologist and engineer. She is 
European, mainly coming from the surroundings of where the 
exhibition is held. So the user was pretty much similar to the 
one profiled in 2005 evaluation (the main difference was that 
in the first case it was a male), thus enabling us to draw also 
cross and trend analysis.  She visits the show with school, 
alone or with his family, spending minimum 10 minutes in 
each projects’ area. She has some knowledge about 
archaeology and Cultural Heritage and uses a lot the computer 
not only for professional jobs but also in the free time. 
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For what concerns OS, outcomes pertain the visitors' behavior 
and attitudes. About the overall involvement, visitors seem 
really participative since they comments at the applications 
(35% much, 22% a bit, 33% no) and interact a lot with them, 
they touch the device, play with it, indicate the screen, etc. 
(34% much, 31% a bit, 25% no). They seem to understand 
what they are experiencing, in fact, they do not ask for more 
information, help friends to play with the applications, read 
carefully the panels above the area (44% not ask, 23% a bit, 
23% much). About the projects themselves, visitors do not 
seem to have problems accessing the contents (65% of them 
declare to do not having problem of accessibility) so 
demonstrating quite good usable systems without particular 
technical concerns (only 12% of them declare to have 
encountered technical problems; 19% to have had usability 
constraints). 

Regarding WS, what comes out relates to users' expectations 
and experiences. Interesting results say that content of 
applications appear innovative, well structured and captivating. 
These comments are directly linked to the positive aesthetical 
experience had by visitors who consider the projects for their 
pleasant interfaces, inviting and creative in the design and 
motivating by the environment (Fig. 3, 4). 

 

 
Figures 3,4 – Graphics illustrating WS visitors’ responses about design and 

content of applications. 

 

 

 
Figures 5,6,7 - Graphics illustrating WS visitors’ responses about usability, 

involvement and emotional reaction of applications. 

Nevertheless, contrasting results arise about the usability of 
applications: practical, simple and undemanding projects (Fig. 
5) allow to gain medium/high sense of immersion but a with 
low "perception" of interactivity (Fig. 6, 7). This is a strange 
result also because of the feedback coming from the OS: as 
said above, that users interact a lot with the applications 
without encountering so much problems of usability and 
technical issues! Probably that is due to a misunderstanding on 
the meaning of “usability” by both observers and visitors. 

Referring to DI, what has been pointed out is that the most 
relevant visitors’ professions are students/academics (36%), 
archaeologists (27%), engineers (15%), freelancer (8%), and 
teacher (8%). The favorite features appreciated in applications 
are: realism, contents, storytelling, 3D reconstructions and 
interactivity. Those who have complaints pointed out the 
issues: general (noises, seat availability), absence of assistance 
in projects’ areas, additional information needed in form of 



 6
 

leaflets, papers, etc. About the applications themselves, users 
affirm that they are easy to use; they have positively met the 
starting expectations; in definitive, they are considered a 
powerful way to enhance the learning of cultural contexts. 

Analyzing then SF, experts and developers have commented: 
about the environmental analysis, the most interesting notes 
relate to the accessibility of the space (not enough for 
experts/creators), safety of devices/objects/installations (not 
present for them). About the involvement evocated by 
applications, some contrasting results concern the sense of 
immersion, considered high by users and medium-low by 
experts/creators; interactivity of the systems, considered low 
by users and medium-high by experts/creators. About the 
applications’ main focus as defined by developers, it is most of 
the time understood by audience (a part some particular cases 
e.g. AR for the Presentation of CH Objects15, The Roman 
Gallery16, Tiro/El Barco Fenicio17). 

A long with the results above presented, it is important to 
make the following considerations: 

1) It is sometimes missing the convergence of pairing results 
that means same questions done, same investigative tools 
but different expected answers. It may be either a problem 
of data collection, or a methodological issue in conducting 
the interviews... or it is simply a natural and unpredictable 
outcome! One of the reasons of the above issue might be 
that the visitors at the exhibit were quite heterogeneous.  

2) Contrasting results appear when we investigate about 
usability: it may be a problem of meaning (visitors do not 
fully get or misinterpret), of incapacity of interviewers (to 
explain what usability is about) or of misunderstanding 
during observation.  

3) Some results are not reachable, sometime due to the 
unpredictable development of the event: re-adjustment of 
the initial requirements and results expectation is essential 
post-ante.  

III.I CROSS-COMPARISON: ETRUSCANNING 3D 

The following section aims at comparing the results obtained 
through the evaluation of a specific project, Etruscanning 
3D18, that was exhibited both in Archeovirtual and also in a 
museum context, during the exhibition “Etruscans” (Allard 
Pierson Museum, Amsterdam, and Rijksmuseum van 
Oudheden, Leiden). In these two museums the application was 
the same as in Paestum, apart from the language (Italian in 
Italy and Dutch in Netherlands). 

What was evaluated in both cases is the first release of a 
natural interaction application, focused on the Virtual 
Reconstruction of the Regolini Galassi Tomb. The user can 
explore in real-time the grave and its objects reconstructed in 
3d, listening to the voices and stories of the two owners buried 
in it. The users move in the 3d space while walking on a map 

                                                             
15 See note 12. 
16 See note 2. 
17 See note 2. 
18 See note 11. 

of the tomb with hotspots; their movements are captured by a 
Kinect sensor (Microsoft) for motion capture. As the users 
moved, the sensor transforms their physical position with a 
virtual position in the tomb. As the user steps from one 
“hotspot” to another, a selection of 3D objects are presented. 

 
Table 1 – Comparison of evaluation methods used at Archeovirtual and 

APM/RMO. 

Which are the differences in the two evaluations? Evaluation 
of Etruscanning 3D in the two contexts has employed several 
methods for a variety of purposes. Table 1 lists the methods 
used at Archeovirtual included observations, interviews and a 
written survey, while evaluation at the APM and RMO 
included observation, interviews and questionnaires. Each 
method was related to a specific purpose or research question 
we wanted to find an answer, including: user demographics, 
environment created for the installation, application technical 
functionality, level of immersion or of interaction, user 
expectation/experience, and added value of connecting the 
installation with a museum or with an exhibition context. 
There are differences between the duration of the evaluation 
and the evaluated audience, which should be mentioned. 
Evaluation at Archeovirtual lasted 3 days (17-20 Nov.2011), 
while at the APM and RMO occurred roughly weekly, 
throughout the period of the Etruscans exhibition, (16 October 
2011 -15 March 2012). 

Although those differences, the analysis of the results yielded 
some interesting conclusions about the Virtual Reconstruction 
of the Regolini Galassi Tomb and the position of the 
installation in these different contexts. For example, in the 
evaluation of the experienced immersivity level, the 
arrangement (of the space, environment, projection devices 
and context) had a predominant impact on the user’s sense of 
immersion. At Archaeovirtual, the installation was set up in a 
very dark space with the only light being emitted by the 
luminous projector projecting on a large screen; at the RMO, 
the installation was placed in a larger, brighter space integrated 
with the rest of the Etruscan exhibition, with a video 
introduction to the wider exhibition nearby, which also 
included audio. Of the users at Archeovirtual, 58% said they 
felt a high level of immersion (39% medium immersion, 3% 
low immersion), while at the RMO, only 20% of users said 
they felt a level of high immersion (40% medium immersion, 
40% low immersion). These contrasting results, combined with 
the data from the observational reports from both locations, 
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indicated that the environment had a significant impact on a 
user’s sense of immersion. 

 

 

Figures 8, 9 - Graphics relating to the average satisfaction about the content’s 
features at Archeovirtual and APM/RMO. 

Despite the impact of the environment on the user’s sense of 
immersion, users in all locations agreed that the information 
and content were clearly structured and easy to understand (at 
Archeovirtual, 70% found the content to be clearly structured, 
while at APM 81% said they found the information easy to 
understand (Fig.7,8). The majority of users also found the 
installation easy to use and interact with (62% at APM stating 
the installation easy to use; 67% at Archeovirtual rating the 
usability as highly simple and 50% also rating the usability as 
undemanding). Comparatively few users found the application 
difficult to interact with; 8% at APM did not find the 
application easy to use, while at Archeovirtual, 10% found it 
complicated and 17% challenging (Fig. 9,10). These are 
encouraging results, as they indicate the ease of accessibility to 
the information and its clarity, as well as the ability of the 
developers to create an application that is both easy to use and 
understand for a range of audiences. 

 

 
Figures 10,11 - Graphics relating to the quality of usability at Archeovirtual 

and APM/RMO. 

The evaluation of Etruscanning 3D has played an important 
role in the further development and improvement of the 
application. While evaluating the installation both inside and 
outside of the Etruscans exhibition context, we found that 
users who experienced the installation as part of the Etruscan 
exhibition were aware of the added value of incorporating it 
into the Etruscans exhibition, specifically citing the virtual 
contextualization of the tomb objects as the primary feature 
that had the greatest impact on their understanding of Etruscan 
culture. While users recognized the value of the virtual 
reconstruction for contextualizing the real objects on display in 
the exhibition, 75% of users at the APM said that the 
installation made their museum experience more enjoyable and 
67% of users at the APM also felt that the combination of the 
installation and the exhibition absolutely fit with their idea of 
what a museum experience should be. 

Further evaluation on the Etruscanning 3D project and the 
Virtual Reconstruction of the Regolini Galassi Tomb will 
continue in the coming months. Although the Etruscan 
exhibition in the Netherlands has closed, the applications 
developed as part of the Etruscanning 3D project will continue 
to be tested and evaluated in the Virtual Museum Laboratory at 
the Allard Pierson Museum, under the V-MusT Network of 
Excellence. 

IV. CONCLUSION AND COMMENTS 

We cannot report here final statements in the field of 
interaction/relations among virtual environments, virtual 
content, museums and final users. Nevertheless it is possible to 
provide some answers and comments on initial assumption. 
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Our initial main question was “How can we build a reliable 
and effective experience of a Virtual Museum”. We report the 
specific questions and answers coming from the users: 

1. What kind of information a user requires/expects? 

Users mostly required information regarding: application 
making-of, storytelling behind scenes/images, accuracy of 
reconstructions, and possibility to interactively query different 
topics. 

2. Which is the different impact between interactive and not 
interactive applications? 

Users’ impact towards interactive applications seems 
depending on the capability of technology to be “invisible” 
(allowing the user to engage with the system but, at the same 
time, not being intrusive, overriding and complicated); 
moreover, technology has to assure a wide range of 
possibilities in content accesses; 

3. What kind of guide/support is needed to enhance user 
experience? 

The kind of support needed to enhance the user experience 
mainly relates to a physical guide or a multimedia figure (e.g. 
Aquae Patavinae19 case). In the first case, the aid of a real 
person - who knows the application, how does it work and 
what it is its story about – guarantees the effectiveness of the 
user’s satisfaction while he is “playing”. 

4. Similarities and differences between developer's 
expectations and user's ones? 

Not always the developer's aims fit with user's ones and that 
may rely on the communicative level of the project set up at 
the beginning of its design. Some applications born in digital 
labs, where merely experts in the field and specialized 
technicians worked on them, thus contributing at the creation 
of complex and stratified content/interface/technology. 

5. Which is the connection between storytelling and user's 
perceived level of immersion? 

Storytelling and immersion seem really connected, probably 
related to the natural hint of the user to understand and learn. 
The successful cases of the 3D stereo movie Apa20 and 
Etruscanning 3D show that the combination of virtual 
storytelling with the landscape reconstruction creates a strong 
embodiment between users and a high degree of digital 
memorization. Virtual museums, either on-site or mobile, need 
to have an integrated approach between cultural contents, 
interfaces and social/behavioral studies. For this reason, 
multidisciplinary teams need to be set up. 

In order to provide more objective criteria, further studies 
should be overtaken and focused on how advanced digital 
technologies affect human behaviors; the general “schema” of 
interconnections between computing inputs and human 
feedback is not completely clear yet. More evaluations and 

                                                             
19 See note 10. 
20 See note 4.  

statistics are indeed necessary and should be required by 
project leaders and decision-makers at the beginning of the 
work. 
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