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Abstract 
Virtual technologies have proved be a valuable support for the knowledge and fruition of the Cultural 
Heritage. The way they are employed shapes the affection and emotional involvement of the public to 
which the experience is addressed. On one side, Cultural Heritage represents the historical legacy of 
a group of people; on the other side, it is also something constantly changing, a process of social 
appropriation of cultural identity. 
Features like interactivity, storytelling and sensory immersion are typical of virtual environments; they 
lend themselves well to the field of Cultural Heritage because (a) they create the right conditions for a 
fruitful learning experience which "alert" many receptive channels; the latter stimulate strong emotions 
that allow creating mental connections between what we see, what we feel and what we have in our 
memory. They also (b) provide physical or simulated mobility that stands at the basis of any informal 
learning experience (so said “learn-by-doing”); in this sense, natural interaction applications and 
tangible interfaces are designed to let the user feel more embodied in the virtual space. They (c) make 
curiosity and interest arise in a spontaneous form, gradually shaping the memory and the 
understanding of what we are experiencing. From these premises, the Virtual Museum of the Tiber 
Valley project has been used as case study to conduct a user experience evaluation. 
The Italian National Research Council, with the support of national and international contributors, has 
progressively developed a methodological approach for evaluating user experience into museum 
contexts trying to come up with a matrix of elements to be further applied to other evaluative 
scenarios. The focus of such studies shifted recently from the pure usability of immersive virtual 
systems to the attention on the pedagogical aspects and cognitive affordances. The latter allowed to 
test some theoretical procedures about direct and informal learning. This is what this contribute is 
about. What is relevant here is the centrality of the end-user who needs to be the main protagonist of 
any cultural public transmission and thus of any investigation programme [7]. 
Keywords: user experience, user evaluation, informal learning, virtual environment, experiential model.  

1 INTRODUCTION: IMMERSIVE VIRTUAL MUSEUMS AS PERFORMATIVE 
AND LEARNING ENVIRONMENTS. 

The way of experiencing real museums has radically changed in the last twenty years thanks to 
immersive virtual installations. Attention of curators and museum staff is indeed shifted from the 
museum collections to the relationship between them and the technology: Do museum objects are 
self-explicative? How is it possible to enhance their understanding? How technology can address the 
museum contents? Accordingly, the awareness of the public attending museums is evolved too: 
museums, as witnesses of the ancient history and the progresses of society, cannot avoid to take into 
account the world we live in, where people have constantly to relate themselves to concepts like 
rapidity, social and technological changes, multiple inputs coming from the commercial society and 
being each of us included in a network of infinite relationships. It becomes therefore a necessity to test 
how technology can provide an effective learning environment. More, it is important to understand how 
to grant museum users an emotional and long-lasting experience. The impact, at many levels, that 
immersive virtual environments in museums produce on the audience, helps experts to adapt next 
generation of technological solutions to different cultural venues and to their interlocutors.  

The role and the kind of storytelling, the adopted language, the clarity of contents, the emotional 
aspects of communication, the interaction, as well as the usability and clearness of the graphic user 
interface, definitively the design of the whole experience are topics discussed in this contribution, 
mainly looking at a project of landscape promotion of the area surrounding the city of Rome and 
coinciding with the Tiber Valley. This virtual museum [13], [14], [15], conceived as an interactive 
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“performative space” [1], [3] is today located at the Villa Giulia Museum, in Rome; it uses gesture-
based interaction, based on the Kinect sensor, and offers an overview on the historical, cultural and 
geological evolution of the territory of the Tiber Valley: the latter is told establishing interconnections 
among geography, geology, archaeology, architecture, botany, history, literature, mythology, and art 
[4], [5]. 

 
Figure 1. Interactive area of the Virtual Museum of the Tiber Valley project, with indication of the floured 

circles on the floor, the Kinect sensor just in front of the user and three big monitors surrounding him. 

The experiential model envisioned for the Tiber Valley project puts the user at the centre of an 
interactive area, where, just stepping on four coloured circles, he can select a narrative. Telling a story 
is crucial for such immersive installation because stories are the first mean for assessing and 
interpreting events, experiences, and concepts of daily life and past events. Ideally, the user is 
immersed in an ongoing "tension" between feelings and thoughts, actions and observations: gestures 
are predefined and suggested by the system; stories reveal information about this territory from four 
different perspective (flying like a bird over the Tiber Valley, swimming like a fish under the Tiber 
River, walking like an old citizen of Lucus Feroniae and Villa of Volusii); three big monitors surround 
the user recalling the idea of an immersive visualisation; the active user, at the centre of the interactive 
area, is supported by the passive user standing behind him and watching the full show, in a concrete 
participatory experience.  

Typical features of narration like sounds, images and tensions are much more empowered by the use 
of virtual technology so that individuals, especially younger, can easily figure out what the story is 
about, and start “living” within the images immediately and intensively [2]. Virtual technology thus 
guarantees the possibility to deeply feel immersed, sharing emotions and sensations and being so 
connected with others, finally shaping the performance needed for an effective learning experience. In 
“Mediated Memories in the Digital Age”, José Van Dijck stated that media “invariably and inherently 
shape our personal memories, warranting the term mediation” [10]. In this context, museum visitors 
using digital products can move onto a wider scenario of life, highlighting preferences and directly 
dealing with their instincts and nature, once in front of immersive virtual setting, as Locke and 
Rousseau pointed out centuries ago [8]; they can autonomously address their cognitive processes of 
memorization and elaboration due to their personal direct experience of events and with (museum) 
objects [11], [12]. 

Therefore how to define an experience? And what does characterise a performative experience? 
Generally, it emerges from the integration of perception, action, motivation, and cognition into an 
inseparable, meaningful whole. Once generated, the experience becomes an immaterial, personal 
story. So said, it is clear how narration, experience and learning are all factors linked together. Mostly 
in the case of digitally-mediated experience, in order to obtain a meaningful unit of knowledge, virtual 
installations must be credible (well comparable with real life or previous experiences), desirable 
(image, identity, brand, and other design elements are used to evoke emotion and appreciation), 
useful (content should be original and fulfil a real need, especially when we are dealing with 
education) and usable [6]. The educational vocation of virtual museum projects stays indeed in the 
ability to transmit meaningful “pieces” of Culture, stimulating at first curiosity and interest in the final 
users. Hence, experience or user experience is not about technology, design, or interfaces but about 
creating a reliable context of fruition through a tangible tool.  
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Consequence of all above said, is that evaluating user experience is a complex activity because many 
parameters and criteria need to be taken into account. Differently from cinema and game industries, 
the domain of virtual museums has not a long nor systematic tradition of evaluative studies, user 
profiling or cognitive analyses. Still today we need to improve, step by step, an evaluation 
methodology starting from concrete examples to which apply experimental evaluation procedures. In 
this contribution a strategy is presented together with relevant results about the effectiveness of the 
Virtual Museum of the Tiber Valley project, in terms of educational potential and emotional 
involvement.     

2 USER EVALUATION 
In the autumn of 2016 a massive evaluation started with the general aim of understanding: 

• the degree of attention that high school students have implied during the interactive experience 
with the Virtual Museum of the Tiber Valley; 

• what kind of information could have been sedimented in their mind while using the virtual 
installation and exploring the different scenarios;  

• the elaboration process and, consequently, how they have learnt what just heard or seen during 
the interactive experience. 

The choice of conducting the evaluation on high school students fall back to the idea that teenagers 
are not always able to create the vivid sequence of events in their mind, because they do not have 
enough experience to compare to, refer to and align what they are listening or viewing. They miss the 
mental cognitive paradigms to imagine how the Past would look like, for example, and then translate it 
into words or images. Nevertheless, they are conscious enough and linguistically ready to describe 
what provided to them visually and emotionally. In this scenario, the role of digital technologies can be 
extremely important: they can accompany teenagers in the process of meaning-making, bridging the 
gap between abstraction and written texts, finally shaping the memorization and elaboration processes 
[9]. 

The challenge in this evaluation was to compare results coming from students who tried the virtual 
installation following a complete formative programme (neutral group) with others not having any 
preliminary information about the system and the content (control group). This procedure allowed to 
highlight the capability of the system to be self-explicative and to autonomously transmit the units of 
information about the Tiber Valley. Moreover, the issue was also to verify the attractively of the system 
included along the Villa Giulia Museum’s visit path. 

In total, we investigated 257 students from both groups: 115 for the neutral group and 154 for the 
control group. An individual (identical) questionnaire was submitted to all. Observations made by 
operators and direct feedback coming from students and educators was also part of evaluation and 
thus they were taken into account for the final resumé. Such significant numerical samples was 
necessary in order to allow a well-founded and proactive analysis. The location of the evaluation was 
the Villa Giulia Museum. 

2.1 Attention, Memorisation, Elaboration 
From a cognitive point of view, the evaluation focused on three specific issues: 

• Attention, the cognitive aspect which allows user to select environmental stimuli ignoring others. 
In the case of the Virtual Museum of the Tiber Valley, the interaction enabled both active and 
passive fruition of audio and video contents. The student was supposed to be captured in the 
attention by colours, music and narration as well as the kind of interaction, raising up the 
curiosity and the interest to proceed with the interactive immersive experience. This immersive 
perception might be increased by the three screens that almost embraced the student. 

• Memorisation, the unplanned voluntary act that allows user to absorb a specific subject or 
concept through his retention faculty. In psychology, it is identified as the learning process that 
makes user capable of reproducing images or concepts or to repeat words or contexts correctly. 
In our case, memorisation was facilitated by specific graphic interventions: the tone of each 
scenario that is imprinted in the visitor's mind (i.e. the scenario of Lucus Feroniae in pink) or the 
different gesture for each type of experience (i.e. the scenario Underwater user explores the 3D 
environment simulating a fish swimming). 
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Figures 2,3. Left: Aquatic scenario of the Virtual Museum of the Tiber Valley project, with a color gradient 
correspondent to the light blue where user can virtually move like a fish. Right: Lucus Feroniae scenario, 

with a color gradient correspondent to the pink where user can virtually move walking as a Lucus’s 
inhabitant. 

It was also attempted to investigate a third important factor in the cognitive process, especially 
referable to intense educational environments such as museums, that is: 

• Elaboration, a set of modifications undergoing a subject or a concept in order to be similarly 
replicated in the user's life or compared to others already known by him. Practically, is the 
process of adding more information to existing, relatively simple information to create a more 
complex, emergent whole. In the case of the Virtual Museum of the Tiber Valley project, 
narrative units pushed the student to rephrase what just heard in order to understand what was 
behind a sigle character (i.e. the story of Mena stands for the story of all roman slaves, libertus). 

As previously announced, it was quite interesting for developers to understand what changes during 
information acquisition and information processing in the following two circumstances: (a) within a path 
that involves several educational phases (from the classroom to the archaeological site and the 
museum); (b) only in museum context. 

2.2 Target and cultural alphabetisation  
The main subject of the evaluation was the high school students for the reason illustrated in section 2. 
They were between 15 and 17 years old, attending the second and third classes. This age group was 
ideal for conducting the survey given that, precisely in these years, “memorization” and "elaboration" 
are trained by educators during formal learning activities [9]. Our virtual installation stands obviously 
for a learn-by-doing concept, which is not usually employed by schools. Nevertheless, both direct and 
indirect learning can be intercept in our example thanks to the possibility of direct exploring the virtual 
environment, by stepping into the interactive area, or standing besides watching someone else 
practising. 

From an organisational point of view, six high schools voluntarily participated to the evaluation, for a 
total of 257 students, coming from Rome and its province. The schools were randomly chosen, 
keeping in mind the variety of their educational profile (i.e. linguistics, mathematic, humanities). 
According to the time at their disposal, they divided into neutral group or control group. None of the 
students involved suffered of specific learning diseases or was disable.  

3 METHODOLOGY 
A progressive methodology was chosen in order to provide students the needed instruments to deal 
with such virtual installation. For the neutral group was decided to adopt a three-moments strategy 
that envisaged the following stages: 

• lesson at school, to present the Virtual Museum of the Tiber Valley project and the themes 
related to it (the reconstruction of the ancient landscape, the River Tiber, the geography of the 
Tiber Valley, the Roman Empire …); 

• guided visit to Lucus Feroniae archaeological site, followed by a field activity with the CNR 
ITABC's technological instruments to understand how the territory was discovered, digitally 
documented and studied; 
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• direct experience at Villa Giulia Museum, where students not only tried the virtual installation but 
were also guided throughout the museum rooms in order to contextualise the virtual installation 
into the museum thematic path. It should be noted that during the virtual experience, students 
were not helped in understanding the interface so to be able to correctly assess the usability of 
the installation. 

Differently, for the control group the strategy consisted in: 

• direct experience of the virtual installation without having any advice or input at the beginning of 
the exploration (as happened for the neutral group); 

• the following visit to the museum rooms. 

3.1 Logistics: experience procedure 
At the Villa Giulia Museum, once in front of Virtual Museum of the Tiber Valley, students of both 
neutral and control groups were invited to use the virtual installation after a brief initial presentation. 
Students usually sit on the benches around the interactive area while operator invited one to step into 
the interactive area, no suggesting where does it was and how to use it.  

 
Figure 4. Classroom visiting the Virtual Museum of the Tiber Valley installation at Villa Giulia Museum.  

A student is interacting with the system while others are watching behind her. 

Operator left a great freedom of interaction, adopting sentences like “Try to understand what you can 
do” or “Try to understand how to get to that blue circle” or, more “Try to find out suggestions or hints 
provided by the system, if any”.  

Such modus operandi allowed operator to observe the user’s experience with no particular effort but, 
at the same time, student in the interactive area was active in a spontaneous and instinctive manner. 
The context of fruition was obviously influenced by the school class who often suggested what to do, 
where to “go” and how to move - also providing wrong indications or mistaking the system feedback - 
as it usually happens in real life. Such collaborative experience was foreseen and allowed the creation 
of a direct/indirect learning experience: students sit in the back could notice details that the active 
student couldn't or the way round.  

Once the experience was finished the operator asked if there were somebody else who wanted to try 
the installation, proceeding with the visualisation of other scenarios.  

The idea was to let all students trying the virtual museum in order to have a precise consciousness of 
how did it work, constraints, difficulties, positive feelings and more. 

After the experience, operator moved the classroom in a dedicated area where an evaluation 
questionnaires was distributed.  
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Generally, the interactive exploration of the virtual museum was carried out in the most spontaneous 
way (even if difficult sometimes), in order to ensure that: 

• about every student tried to apply; 

• there was no confusion in the room that might badly influence the interaction and the overall 
experience; 

• there was a stimulating climate that favoured attention and concentration; 

• the alternation of students in the application's guidance followed a logical line with respect to the 
content shown; 

• the fulfilment of the final questionnaire was also organised so to collect reliable and genuine 
data. 

3.2 Evaluation tools 
Students were provided by an individual evaluation questionnaire (individual) which was paper-based 
and took 20 minutes to be filled in. The questionnaire template consisted of 16 questions, structured 
by following an “increase” in terms of content’s difficulty. The evaluated parameters were (a) attention, 
(b) memorisation, and (c) elaboration. It was composed by: 

• A demographic section about gender, age, school profile and historical-archaeological themes 
already dealt without school; 

• A first section useful to explore the themes and narratives of the virtual installation through 
simple recognition questions, conceptual links and individual elaborations; 

• A second section useful to explore the usability of the virtual installation, in detail the graphics, 
the navigability of the system, the soundscape; 

• A third and last part about the general appreciation and satisfaction. 

4 RESULTS 
Of the global number of students participating at this evaluation, equal groups were considered 
(having 115 students of neutral group but more than that for the control group). The final sample was 
indeed of 230 units (115 for each group). 

Comparing data a first difference emerged about the school profile: in both cases the percentage of 
male was prevailing (57% for neutral group and 68% for control group), having about 16 years old, but 
coming from a scientific schooling for the neutral group (52%) and from an humanistic schooling for 
the control group (65%). This datum certainly influenced the answers, thus highlighting a majority of 
positive and more articulated feedback about technology and user interfaces in the neutral group and 
precise responses about narratives and historical information in the control group. Therefore, the 
three-moments experience had by the neutral group partially influenced the results. 
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Figure 5. Comparative graphics of neutral group and control group about the main trends appreciated 

 or not by students. 

All the classes felt with the same arguments at school, such as the Roman Empire (29% neutral 
group; 26% control group), Latin and Greek citations (17% neutral group; 22% control group), the 
Tiber River (13% neutral group; 20% control group). 

Generally, students affirmed to be mainly curious toward such virtual technology in museum 
(40%neutral group; 36% control group) and happy (21% neutral group; 17% control group). Some 
were at the same time disappointed (16% neutral group; 17% control group) and admitted to be 
distracted at some point (5% neutral group; 9% control group). 

What was mostly appreciated by both groups (see Fig. 5) were the graphics of the four scenarios, the 
overall atmosphere and the colours (78% neutral group; 57% control group); the visualisation on the 
three big monitors (72% neutral group; 47% control group); the natural interaction way of exploring the 
scenarios (69% neutral group; 48% control group). What, instead, was not properly relished referred to 
the soundscape and music (43% neutral group; 33% control group); the poems (39% neutral 
group;22% control group); the integration of real actors into virtual environments (24% neutral group; 
23% control group). Narratives were considered good by both groups (46% neutral group; 43% control 
group) but not so much surprising. 

The most favourite scenario was the aquatic one for the neutral group (40%) and the control group 
(29%). At the second position, the flight for both groups (29% neutral group; 29% control group), 
followed by the city of Lucus Feroniae (21% neutral group; 22% control group). Villa of Volusii, 
instead, met opposite opinion with a 5% of preferences for the neutral group against a 22% of the 
control group. 

The Virtual Museum of the Tiber Valley installation obtained a medium vote of 7 out of 10 at the 
question “How would you rate your experience with this installation?”. Lots of comments followed, 
mostly on the user interface and the interaction. Almost none of the students complained about the 
stories, the timing of the navigation and the content understandability. 

From this general resume, it is possible to notice how this project granted an interactive performative 
space where to live direct experiences, not alone. Narration was the key, as supposed at the 
beginning of this research. This datum is confirmed by the following considerations on the cognitive 
aspects investigated.  

Students were undoubtedly curious and attracted by technology at first, but this attraction was 
ephemeral and they needed strong reasons to stay. Attention and involvement with cultural content 
generally declines very easily, especially when experience is not assisted or accompanied by a 
physical guide. This tells us how much it is necessary to enhance the narrative aspect, dramatisation, 
evocation, in order to create a multi-sensory experience that also involves the emotional sphere, and 
thus favours the memorisation of the cultural information. 
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4.1 Attention 
According to the definition given in section 2.1, attention was surely addressed in the case of the 
Virtual Museum of the Tiber Valley. It was captured thanks to the museum context (scarse public flow, 
calm atmosphere, lateral position of the installation and not along the visit path), as students were 
commenting, and thanks to the multimedia set-up. The interactive area was considered by them very 
attractive and coloured so to push involuntarily them to step into and see what would have happened 
next (38% neutral group; 32% control group). Concerning what caught their attention, it found 
discrepancies between the two groups: neutral group was mainly captured by the 3D reconstructions, 
in all scenarios, a part from the interaction mode in the case of the flight scenario. The control group, 
instead, appreciated the 3D reconstructions in the case of the aquatic scenario and the Villa of Volusii, 
whereas the flight was considered for its interaction mode and the city of Lucus Feroniae for its 
stories. These data confirmed the graphics above, where 3D reconstructions were considered the 
most appreciated aspect for both groups (see Fig.6).  

 

 
Figure 6. Comparative graphics of neutral group and control group about the main trends  

appreciated or not by students in each of the four scenarios. 

Referring to the content displayed in the virtual installation, a couple of questions where asked to test 
if students paid attention to specific historical reconstructions or facts told into the four scenarios and, 
further, if they could link them in a logic way (chronologically and thematically). Data showed in 
general a high percentage of correct answers for both groups (82% neutral group; 88% control group), 
with low percentage of black answers. This datum revealed how students approached the evaluation: 
either they felt comfortable to answer to almost all the questions recalling to memory what just 

3380



 

 

experienced or they strengthened what seen at school by mean of the virtual installation. In both 
cases, the research benefited from this. Neutral group did mistakes especially in the Villa of Volusii 
and the flight scenarios; control group, instead, in the acquatico scenario, even if they considered it 
their favourite. 

From the point of view of usability, the graphic interface and, more, the visual indications that 
suggested the gestures useful to explore the various virtual scenarios turned out to be controversial: 
although 94% of students of both groups answered correctly to the relative questions, recognising the 
correct symbols and functions, operator could see that they were initially confused once in front of the 
system; only later, the student at the centre of the interactive area handled the situation. Attention was 
indeed certainly divided among “active student” and “passive student”: the "active" was attracted by 
the three big monitors, the colours, the moving images, in a way that the system practically absorbed 
him. The "passive", on the other hand, was able to live a sensory detachment, keeping the threshold 
of visual attention higher. This difference was made even more evident by the fact that for each 
scenario there was a different gesture to be performed: the student, who learnt the exact movements 
for the Lucus Feronaie scenario, found himself again to acquire in a very short time new gestures for 
Villa of Volusii scenario, not always “natural" as in the cases of the flight and the aquatic scenarios.  

4.2 Memorisation 
According to the definition given in section 2.1, memory was stimulated and students were generally 
able to recall images and notions acquired during the immersive experience. No differences occurred 
between the two groups: this allowed to say that the system could live of its own life, with no 
background knowledge for museum visitors.  

A couple of questions were asked to test the memorisation level (See Fig.7): results showed that 
almost all students answered correctly, with a higher percentage for the control group. The flight 
scenario collected the majority of correct answers (79% neutral group; 94% control group), while the 
aquatic scenario was a bit problematic only for the neutral group, which collected with a higher 
percentage of errors (82% neutral group; 88% control group). Questions pertained the ability of 
students to link together different items according to what just heard or seen; some connections were 
no so evident and supposed that students needed to pay much of attention during the stories. The 
positive results demonstrated again how they met this evaluation: either because they were oblige to 
stay quite in the museum room or they were really interested in what the system showed, the outcome 
was that even the most difficult connection was easily found. 
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Figure 7. Comparative graphics of neutral group and control group  

about the correspondence between four items. 

3D reconstructions were very appreciated as already mentioned. The high definition probably 
guaranteed a sense of immersion that strengthened the memory of those places, characters and 
relevant historical facts. This was also confirmed by direct comments of students, who gladly 
remembered how vivid were the colours of the mosaics in Villa of Volusii or how “strange” was the 
atmosfere at Lucus Feroniae, where all was dressed in pink. In the case of the aquatic scenario, the 
rushing of the poetic fragments, though it was an authorial choice, did not met the flavour of students; 
this negatively influenced their experience, making thus the listening and the further memorisation  of 
sentences a bit complicated. In addition, 41% of students of both groups asked for the help during 
such scenario, underlining the difficulties in handling the situation. Nevertheless, the aquatic scenario 
remained the most popular among students (40% neutral group; 30% control group) because of its 
natural movements which recalled the idea of being a fish. 

4.3 Elaboration 
The elaboration of contents in the Virtual Museum of the Tiber Valley project was confirmed at multiple 
levels, even if the diversity of each scenario did not allow cross-examination. Again here a couple of 
questions were asked to understand at which degree of understanding students absorbed the cultural 
information. 

What results showed was that both groups were able to rephrase the units of information just acquired 
and make connections between characters and historical facts. The control group obtained higher 
performance in answering correctly. This fact left operator disappointed because, referring for example 
to the question “Who was a libertus?”, an information discussed a lot with students in the previous 
days, they did not all answered the exact sentences ((56% neutral group; 84% control group). For 
sure, in this case, the difference in the school profile strongly emerged and maybe be the motivation 
under such result. Moreover, other considerations could be made on stories and language used: the 
two films in the flight scenario were considered too long; this brought students to start distracting 
during the vision, as operator observed. The language used for storytelling, though easy to understand 
for teenagers, turned out to be difficult at some point and not linear, at least from students comments. 
Nevertheless, the richness of the answers, in some case, showed the accuracy and the amount of 
details remembered by each student. 

5 DISCUSSION AND CONCLUSION 
Having in mind the starting open questions “How technology can provide an effective learning 
environment?” and “How to grant museum users an emotional and long-lasting experience?”, it is now 
possible to drawn some considerations and attempt to answer. 
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With the Virtual Museum of the Tiber Valley project, it is clear how a technology-driven solution can be 
included in the museum visit path - not so much dialoguing with the permanent collection in this case, 
but offering museum visitors an alternative way of reading and understanding the Past. For sure, 
attention can be easily caught by means of (a) a good storytelling, as seen here, (b) an immersive 
context of fruition, made of effective and reliable 3D reconstructions, while providing the “sense” of the 
past” through (c) real characters leading the events (real actors seems to be still a good choice). 
Improvements need to be made for soundscape and usability, but the latter is known to be the most 
critical issue: no guidelines yet exist about how to develop a (educational) virtual museum able to 
provide a profound and intense formative moment; nevertheless, experiments like this of immersive 
learning environments can help shaping next generation of virtual museums. Attention can be also 
reached through a collective experience and, for such, authors need to design installations having in 
mind all the possible users, paying alone or in group (active and passive in our case). 

Memorisation turns to be satisfactory if attention is detected and if curiosity and interest are solicited 
into the users. It has been already commented above how storytelling can help raising curiosity, finally 
shaping a meaningful experience. Not only narratives but also the “unexpected” (like a famous actor or 
a recognisable music), positively affects the “recollection” of such experience and the processing of 
what is “in” such experience (i.e. cultural and economic value of a specific archaeological site, cultural 
identity related with a god or saint, differences between societies and so on). In this matrix of 
elements, technology needs to be invisible: the user does not have to perceive the digital application 
separated from the museum - from the cultural heritage - neither to be a substitute of the formal 
learning process. For the next future, technological “islands” need to be avoided, granting a deeper 
cohesion between the real museum and the virtual museum, ensuring people to find value in what it is 
provided to them, especially if teenagers. For these young museum visitors, who are not familiar with 
historical objects and environments but more technologically-inspired, for them who look at such 
remains as part of their ancient history, but that are not so skilled in imagining how they were in 
origins; for students who see the school lesson as a passive and complex way of getting to know 
about Culture virtual technology can be a possible solution. 

ACKNOWLEDGEMENTS 

We would like to thank staff and colleagues who contributed to this work: for the CNR ITABC, the 
stagiaires of “Interactive Programme: evaluating Virtual Museums”, for the external support, schools, 
teachers and educators involved in the eventuation. The work is funded by Arcus Spa, with the 
support of the Regional Direction of the Ministry of Cultural Heritage and the Soprintendenza 
dell'Etruria Meridionale. 

REFERENCES 

[1] A. Pagano, E. Pietroni, C. Poli, “An integrated methodological approach to evaluate virtual 
museums in real museum contexts”. In Proceedings of ICERI2016, Seville, 14-16 November, 
2016, pp. 310-321. 

[2] C. H. Miller, “Digital Storytelling: A Creator’s Guide to Interactive Entertainment”. Second 
Edition, Focal Press: Burlington, Massachusetts, 2004. 

[3] E. Pietroni, A. Pagano, C. Poli, “Tiber Valley Virtual Museum: user experience evaluation in the 
National Etruscan Museum of Villa Giulia”, in Proceedings of 24th International Conference in 
Central Europe on Computer Graphics, Visualization and Computer Vision WSCG 2016, Pilzen, 
Czech Republic, May 30 – June 3, 2016, ed. By Vaclav Skala, University of West Bohemia, 
Czech Republic, UNION Agency. 

[4] E. Pietroni, A. Palombini, H. A. Arnoldus, M. Di Ioia, V. Sanna, “Tiber Valley Virtual Museum: 3D 
landscape reconstruction in the Orientalising period, North of Rome. A methodological approach 
proposal”, in Proceedings of Digital Heritage 2013, Vol. II, IEEE, pp. 223-331, 2013. 

[5] E. Pietroni, D. Ferdani, A. Palombini, M. Forlani, C. Rufa, “Lucus Feroniae and Tiber Valley 
Virtual Museum: from documentation and 3D reconstruction, up to a novel approach in 
storytelling, combining virtual reality, theatrical and cinematographic rules, gesture-based 
interaction and "augmented" perception of the archaeological context”. In Proceedings of 43rd 
Computer Applications and Quantitative Methods in Archaeology Conference CAA, Siena, 
2015. 

3383



 

 

[6] F. Morganti, G. Riva, “Conoscenza, comunicazione e tecnologia. Aspetti cognitivi della realtà 
virtuale”. LED ed., 2006. 

[7] F. Varela, E. Thompson, E. Rosch, “The Embodied Mind. Cognitive Science and Human 
Experience”, MIT Press, Cambridge, 1991. 

[8] J. Gianoutsos, “Locke and Rousseau: early childhood education”. In Pulse, The Undergraduate 
Journal of Baylor University, Vol. 4, No. 1, Waco: Texas 2002. 

[9] H.J. Murray H. J., “Hamlet on the Holodeck: The Future of Narrative in Cyberspace”, MIT Press, 
1998. 

[10] J. Van Dijck, “Mediated Memories in the Digital Age”. Stanford University Press: Stanford, 
California, 2007. 

[11] M. Matlin, “Cognition”, Holboken, NJ, John Wiley & Sons, Inc., 2009.  

[12] M. Prensky, “Digital Natives, Digital Immigrants”. In On the Horizon, Vol. 9, 5, 2011. 

[13] S. Pescarin, “Museum and Virtual Museums in Europe:Reaching Expectations. In SCIRES, 
Vol.4, n.4, 2014, pp.131-140. 

[14] S. Pescarin et al., “Del. 7.1 Virtual Museum Quality Labels”, In V-Must.net deliverables’ 
collection, Ed. 2015. 

[15] S. Pescarin et al.,“Keys to Rome. Roman Culture, Virtual Museums”, CNR ITABC eds., 2014. 

3384




