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ARTICLE INFO Abstract
This research aims to provide a better understanding of the
effectiveness of existing virtual tours (VT) to induce a favorable attitude
toward Alexandria’s heritage sites, through the study of the VT of the
Keywords: three Roman sites in Alexandria, and assessing the user’s sense of
presence, experience and their effect on the attitude change towards the
visited archeological sites and towards the Graeco-Roman archeology in
general. To collect the required data a self-administered online survey

Virtual Tours
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experience ;
Alexandria. was used. The sampling frame included under-graduate students in the
Faculty of Hotels and Tourism, Alexandria University. Three identical
(JAAUTH) questionnaires were designed, investigating the research variables.
Vol.23 , No. 2, Participants were asked to answer the questionnaire after performing a
(2022), VT to the designated site provided to them by a link of the website. A
pp.67 -93. quantitative approach was used to examine the validation of the study

hypotheses; SPSS V. 24 was used for data processing. The study results
supported the study hypotheses, showing that both presence and
experience of the VT had an obvious effect on attitude of the visitors
towards the visited heritage sites. Despite the increasing importance of
the VT of heritage sites, there are few recent studies which investigate
the role of these VT on attitude change of the visitors. None of these
studies assessed the factors that affect their attitude particularly in the
Graeco-Roman sites of Alexandria. Thus, this study gives an insight on
the effect of both presence and experience of VT on attitude of the
visitors.

1. Introduction

When COVID-19 hit the world, governments in many countries implemented restrictions
that caused disastrous impact on the travel and tourism industry (Sharma and Nicolau 2020;
RTG 2020; WHO 2020). This led to major long-term structural and transformational changes
in the tourism eco-system (Gossling, Scott, and Hall 2020; Sigala 2020). These changes
induced the introduction of digital technologies to invent an innovative digitized tourism
experience through Virtual Reality (VR) a sort of technology which was implemented to
stabilize the tourism sector (Sigala 2020; Zeng, Chen, and Lew 2020, UNWTO 2020). Hence,
Virtual Tours (VTs) was used on a great scale as a method to explore cultural and heritage
attraction. It was regarded a perfect tool to overcome physical barriers, the incompatibility
between the facilities, the users’ different abilities and the inaccessibility of resources
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(Chirisa et.al.,2020; Lerario & Maiellaro,2020). The importance of this technology has
increased not only as a medium to improve knowledge and visits for heritage sites, but also as
a marketing tool to enhance tourist desire to visit these sites. VR technology offers an
extraordinary advantage for the tourists; it allows them to immerse in the experience of
visiting the intended destination before even travelling (Huang et al. 2016; Jung et al. 2017,
Tromp, 2017; Farid & AbdelHamed 2018; Jung, Lee, Chung, & Tom Dieck, 2018; Liu,
Ouyang& Cheng 2019; Chirisa et al. 2020; Vishwakarma et al. 2020).

The main benefit of VR technology is the enhancement of tourism experiences as well as
the potential to provide accessible tourism for all tourists (Tromp 2017; Bonetti, Warnaby, &
Quinn 2018; Lee, Chung & Dieck 2018) and mainly the creation of a positive attitude
towards the site and the increase of the visiting intention. Moreover, the success of the VT in
promoting heritage sites, by building a favorable attitude towards these sites, predicts a
higher visits rate, depending on a number of factors such as; experience authenticity
(Schweibenz, 2019), the VR quality (Lee et al. 2020), sense of presence (Tussyadiah et al.
2018; Bogicevic et al. 2019) and the online experience (Rose & Hair 2012). The mental
imagery impact of VT might create a vivid simulation of what it would be like to visit the
site, which create positive expectations towards it and increase the desire to actually visit it
(Phillips, Asperin, & Wolfe, 2013; Han & Kai 2015; Yeh et al. 2017; Bogicevica et al. 2019;
Lee et al. 2020; Alyahya &Mclean 2021; Skard et.al. 2021).

Despite the Egyptian archeological sites had been presented in various VT either through
desktop or mobile applications, most of the presented sites were either pharaonic or Islamic
sites. Despite of the relative weight of Graco -Roman sites in Egypt, particularly in
Alexandria, only few sites are represented through VR. Thus, such sites are not
commensurate with the importance of the city as a tourist destination rich in its Graco-
Roman heritage. Furthermore, the role of these VT in generating positive attitudes towards
the presented sites is mandatory to be investigated in order to predict their success as a
marketing tool to enhance the visitors’ awareness of this heritage sites. This investigation will
accordingly help to increase the visits of these sites.

The research aims to study the VT of the three most popular Roman sites in Alexandria,
namely Kom-EI Shogafa, Kom el-Dikka and Villa of the Birds. This would be achieved by
assessing the user’s sense of presence, experience and the attitude change towards the studied
archeological sites and towards the Graeco-Roman archaeology in general. In addition, the
study aims to approach a better understanding of the effectiveness of the designed VT to
induce more favorable attitude toward Alexandrian heritage sites. The variables were
measured using a quantitative approach, participants were assessed on their sense of
presence. Online experience and attitude towards Graeco-Roman sites were attested through
an online survey.

1.1 Virtual Tours (VT):

Three-dimensional virtual environment gained a remarkable popularity in recent years as a
visual representation of heritage. This superb reputation due to its role in combining
educational purposes with the capability to emotionally involve visitors which help to
promote and preserve cultural heritage (Barbieri, Bruno & Muzzupappa 2017; Latos,
Komianos & Oikonomou 2018).

The term “Virtual Tours” has several interpretations. For the purpose of this study the
following definition will be adopted, “A4 virtual tour is made up of one or more “immersive
photos "—photographic reconstructions of a scene that the user, virtually placed at its center,
can explore in all directions with the aid of the mouse, also performing enlargement and
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reduction functions. The sensation experienced is comparable to the normal experience of
“looking around” when being in a given physical place. The production of a virtual tour
therefore requires the representation of the real scene (spatial)” (Lerario & Maiellaro, 2020,
p. 3). VT may be accompanied by audio guides, sound effects, text containing information
and details about the site (Aguilera, Alonso, and Gomez 2014; Komianos &Oikonomou,
2018; Spielmann &Mantonakis 2018) and presents a recreation of the real site through VR
technology, to give the visitor the feeling of actually being in “another place” ( Berg &
Vance 2017; Deng, Unnava& Lee,2019; Lee et.al. 2020).

VTs have many characteristics such as; intuitiveness, ease of use, interactivity and
immediacy (Latos, Komianos &Oikonomou 2018). This technology is a computer stimulated
interactive environment where users feel that they are present (Diemer et.al. 2015).
Accordingly, a large number of world heritage sites have adopted the VTs to present cultural
heritage or even reconstruct the damaged archeological sites such as; Petra in Jordan, the
Hera Temple (Olympia, Greece) and the main Greek and Roman archeological sites around
the Mediterranean (Farid & Abdel Hamed 2018).

2. Sense of Presence, Experience and Attitudes

Quality assessment of VTs has always focused on evaluating how real or natural the user’s
experience was when immersed in the environment (Utcliffe & Gault 2004). Therefore, the
persuasiveness and effectiveness of VT are most often attributed to the sense of presence
(Tussyadiah et al. 2018).

Psychological literature has defined the sense of presence in the context of technology as
the degree to which a person feels immersed in the virtual environment to the point that he
feels transported in the virtual environment and does not notice the artificiality of the
experience (Slater & Usoh, 1993; Slater & Steed 2000; Schubert, Friedmann, & Regenbrecht,
2001; Lee 2004; Gruter & Myrach 2012). Thus, the level of presence a user experiences
through VT is dependent on the extent to which he feels transported from the physical world
to the alternative virtual world (Wei, Qi, and Zhang 2019).

To measure the sense of presence Slater, Uosh and Streed (1993; 1994) have designed the
SUS Questionnaire that assess the user's sense of being there, the extent to which the VT
experience becomes more real than everyday experience, and how the user perceives the VT
as a ‘place’ instead of set of images. This scale includes the state of post VT experience not
only the mental state during the VT, i.e., how a user remembers the virtual environment.
Which explain why Slater (1999) identifies the presence as experiencing the VR as-a-place:
people are there, they respond to what is there, and they remember it as a place.

Another critical determinant for creating competitive advantages on the Internet is
experience, which is defined as a psychological state manifested as a subjective response to
online websites (No & Kim 2014; Rose et al. 2012). In a study conducted in both Hong -
Kong and United Kingdom, Tussyadiah, et al. (2018) demonstrated that the high sense of
presence has positive consequences on enjoyment of VR experience.

Consumer experience in VT is positively affected by the sense of presence (Rose et al.
2012; Liu, et al. 2016; De Gauquier et al. 2018; lyahya & Mclean 2021) because users who
sense presence seem to fantasize about the real-world experience which enhances experiential
value and behavioral intentions (Bogicevicet et al. 2019). As the sense of presence defines the
individual experience in the virtual environment, the following hypothesis is proposed.
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H1: The sense of presence is positively related to the user’s experience in the VT:

A very important dimension in determining the success and effectiveness of a VT is it
is capability to induce positive attitude towards the visited sites. This may lead to increasing
the visits to these sites, since attitudes are generally accepted in consumer behavior literature
as behavior predictor (Ajzen & Fishbein 1977; Smith & Swinyard 1983; Glasman &
Albarracin 2006; Lee et al. 2020).

In their study, Alyahya and McLean (2021) demonstrated that VR has a greater positive
effect on attitude towards a destination. Other studies have shown that attitudes toward the
VR were viewed as important predictors of customers’ likelihood to visit the destination
(Hyun& O'Keefe 2012; Fox, Christy, & Vang 2014). This study will focus on the role of both
presence and online experience in inducing attitude towards the visited archeological sites.

In the destination marketing context, presence leads to a positive image of the virtual
destination (Hyun & O'Keefe 2012) and raises the intention to visit the real-life destination
(Choi, Ok, & Choi 2015; Han & Kai 2015). Several studies throw the light on the sense of
presence as a crucial factor driving users' attitudes and behaviors toward the virtual
environment (Animesh et al. 2011; Jung 201; Faiola et al. 2013; Lombard & Snyder-Duch
2013). Spielmann and Mantonakis (2018) showed that the relationship between online virtual
tours and attitudes towards the objects are mediated by telepresence. To examine the relation
between presence and attitude within VT in heritage sites the following hypothesis is
suggested.

H2: the sense of presence has a positive relation with attitudes towards the visited site:

Prior VR research identified how VR experience led to customers’ positive responses,
such as; enriched experiences (Yim et al., 2017), favorable attitude (Chung et al., 2015),
satisfaction (Jung et al., 2015) and behavioral intentions (Huang et al., 2013). Hence,
attitudes toward the VR are based on customers’ subjective evaluations of the overall VR
experience (Nambisan & Watt, 2011; Xia,Zhang& Zhang, 2018; Lee et.al.,2020).

In addition, previous studies revealed that a positive online experience has an obvious
effect on forming attitude toward the visited site. In their study about the VTs launched by
the Egyptian Ministry of Tourism and Antiquities, El Saied and Aziz (2021) stated that online
experience is significant predictor to user’s attitudes. Accordingly, the following hypothesis
was developed.

H3: The VT experience is positively related to the user’s attitude:

3. Conceptual Model
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3.1.The Graeco-Roman Sites of Alexandria

Alexandria was founded in 331 BCE and became one of the largest cities in the ancient
world (Scheidel 2004). The demographic features of the ancient city of Alexandria were
presented by Fraser who stated in his massive volumes that the development of the city is still
not clear (Fraser 1972; Tkaczow 2013).

Due to its remarkable geographical location, Alexandria became one of the earliest
premodern metropolitan cities. The growth of the city was a part of great construction
program undertaken around the world, and paralleled to the establishment of other great cities
such as; Antioch in Syria and Pergamon in Asia Minor (Scheidel 2004). Among these
important sites, this study will focus on the three sited that were found to be represented in
VTs: The Catacomb of Kom el-Shokafa, and the Kom el-Dikka including the Roman Odeon,
the Study Halls and the Villa of the Birds in particular.

3.1.1. The Catacomb of Kom EIl-Shokafa

It was known that the Ptolemaic tombs of Alexandria were vertically cut in the limestone
bedrock outside the city's walls. They incorporated burial places and spaces for performing
funerary rituals. Their design began with a rock-cut staircase leading to a spacious open court
that in turn gives access to the public parts of the tombs. The open court was centered with an
altar to preserve the ashes or the bones of the last sacrifice. In addition, a well or a fountain
were found; an element necessary to provide water used in the cultic rituals. Surrounding the
court, burial rooms with rock-cut klinae and loculi holes are found. The deceased's body was
placed upon the kline to symbolically share in the funerary banquet or to practice the various
the funerary rituals. The walls of the tombs were either painted or carved in relief (Venit
1999).

Alexandria was the cradle of this tomb design which spread along the Mediterranean coast
and reached as far as Cyprus and Rhodes. This monumental tomb design even spread by the
Roman period and developed later to the Christian catacombs in Rome. Both Ptolemaic and
Roman Alexandrian tombs represent classical and Egyptian stylistic art to create an
innovative way of expression. Greek architectural features were clearly obvious in the earliest
tombs of Alexandria. Nevertheless, by the third century BCE, incontrovertible Egyptian
elements appeared in the tombs of Alexandria. For instance, the wingless sphinxes with the
traditional nemes headdress flanked the entrance of tombs for protection (Venit 1999).

This catacomb was discovered on the 28™ of September in 1900. Group of scholars believe
the discovery of the tomb was due to the accidental falling of a donkey dragging a cart into a
fissure. This fall resulted in discover the tomb (Breccia 1922; Empereur 1995). On the other
hand, Venit believes that the previous-mentioned story is a local tale. She rather states that
the tomb was discovered by the Alexandrian Sayed Aly Gibrah who broke out the vault of the
subterranean tomb while quarrying for stone (Venit 2002; Kitat 2015). Before the discovery
of this tomb in 1892, Botti marked Kom EI Shokafa as a center of archaeological research in
Alexandria (Venit 2002; Botti 1902; Kitat 2015).

Kom el-Shokafa of the (hill of sherds) comprises now Roman tombs. Both the catacomb
of Kom el-Shokafa and the hall of Caracalla are accessed now by the entrance which was dug
by the tomb robbers in the bedrock (Venit 2002; Venit 2016; Shipley 2018). The tomb
belongs to the Catacomb style; a carved rock cut tomb of more than one subterranean level.
This type of tombs was commonly used by the Christians during the religious oppression that
was practiced by the Roman emperors. The Christian catacombs of Rome considered to be a
distinctive example (Robertson 1933; Rowe 1941-1942; Y%A (. 538): Haas 2004) This does
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not mean that this tomb was used by the Christians because no Christian symbols were found
there () 43A (538 Haas 2004).

The catacomb of Kom el-Shokafa is accessed by a deep spiral stairway that gives access to
a small corridor flanked by two exedrae each covered by a Tridacna-shell-shaped half dome.
This decorative motive is invoked in Egypt by the Ptolemaic period and used till the Roman
times and was never attested during Pharaonic period. Passing from this small vestibule, we
enter the Rotunda which played the same physical and visual role of the central courts in the
Ptolemaic tombs in Egypt (Venit 2002; Venit 2016; Shipley 2018). The catacomb consists of
a of three underground levels. The first level comprises the entrance, the staircase, the
vestibule, the rotunda, the Triclinium, the hall of Nemsis, and the hall of Caracalla. The
second level consists the main burial chamber, a cistern, and a surrounding corridor of loculi
holes. As for the third level, it is unfortunately inundated with water (Venit 2002; Kitat 2015;
Shipley 2018) (fig.1).

Fig.1. The main plan of the catacomb of Kom EI-Shoqafa

After: Venit 2016, p. 66, fig. 2.14

In the southwest corner, the catacomb gives access to a banquet hall that takes the shape of
a Triclinium Hall used for celebrating funerary feasts, namely the silicernium (Venit 2002;
Venit 2016). The main burial part of this tomb takes also the Triclinium design and takes
rather the plan of the Greek temple or temple-tomb comprising a naos (the main burial
chamber) preceded by a pronaos (the anteroom) (Venit 2016). The facade of the pronaos is
flanked by two columns and two engaged pillars. The capitals of the columns and the piers
took the composite Egyptianized shape. The reliefs on the architrave shows the winged sun
disc flanked of Horus falcons on both sides. Two life-size statues are placed in two niches
flanking the entrance to the main burial chamber. The two members, one for a male and the
other for a female were probably the patrons of the tombs and bear the Roman style of art
(Bising 1901; Venit 2002; Kitat 2015, p. 90-107; Venit 2016; Shipley 2018). On the lateral
sides of the gateway to the burial room, there is a carving for the Agathodaemon in high
relief. Entering the main burial room, the interior wall of the doorway is engraved with the
shape of the Egyptian Anubis in the Roman military costumes (Bising 1901; Venit 2002;
Kitat 2015; Venit 2016) (fig.2).
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Fig.2. The facade of the main burial tomb, catacomb of Kom El-Shogafa
Photographed by Sara Kitat

The burial room takes the shape of a triclinium design. It comprises three rock cut Roman
garland sarcophagi forming a cruciform-shaped room. The walls are engraved with
extraordinary Egyptian funerary scenes which are unique in Alexandrian tombs. The rear
wall of the central hall reveals a scene which was frequently found in the Alexandrian Roman
tombs; the scene of a lying mummy on a lion-headed bed and flanked by both Thoth and
Horus. The embalming god Anubis appears here a jackal-headed man standing behind it.
Beneath the funerary bed, three of the four canopic jars are depicted with their lids that
indicate the four sons of Horus. As for the two rear walls of the two lateral sarcophagi, they
reveal an unidentified Roman emperor who venerates Apis bull in the presence of goddess
Isis (Venit 2002; Kitat 2015; Venit 2016).

The original entrance of the hall of Caracalla begins with a staircase that leads to a corridor
with a large room. The walls of this room comprise loculi holes. Another small corridor
house two sarcophagi facing each other. Every one of them is topped by the shape of the
pediment. The back wall of the sarcophagus beside the passage is decorated with two scenes.
The upper register of this wall represents a purely Egyptian mummification scene. On the
contrary, the lower register shows the abduction of Persephone. Passing the two sarcophagi,
we face the altar of this hall. It was rebuilt by the first archaeologists who discovered this part
of the catacomb. Sacrifices were once made here in the honor of the deceased. This altar
stands just under the shaft of the hall that illuminates the inner parts of the tomb (Venit 2002;
Haas 2004; Kitat 2015; Venit 2016).

The high relief elaborate decoration of this Kom el-Shokafa catacomb suggest owners of
high economical statues and prestigious position in the society during that time (Venit 2002;
Venit 2016). According to Alan Row (1942), he believed that this catacomb was rather a
Serapeum rather than a tomb complex. Despite this interpretation is not clear, Row’s opinion
depends on the sophisticated design and decoration and the clear Alexandrian style devoted
to Serapis (Row 1942; Venit 2002).

3.2.The Site of Kom El-Dikka
Kom EI-Dikka is situated in the center of Alexandria; the ancient city and the modern one.
It occupied the area of two large quarters to the south of Via Canopica (Kolataj et al. 2007;
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Majcherek 2018). It is now nearby to the Main Masr Railway Station (Kolataj et. al. 2007).
The majority of the excavated monuments date back to the Roman era. The site of Kom El -
Dikka comprises a Roman Odeon, porticos, imperial Roman baths, cisterns, houses and
complex of auditoria and stores (Majcherek 2018). Along the centuries, these monuments
were covered with dust and turned into a mound which was used by the Napoleonic
expedition in Egypt as a small fort. By the 19™ century, excavations were carried out in this
site and covered an area of 40,000 square meters (Kolataj et al. 2007) (fig.3).
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Kom el-Dikko

Fig.3. General plan of the area of Kom el-Dikka, Alexandria,
After: Kiss 2007, fig. 1

3.2.1. The Roman Odeon

In 1960, the Polish Center of Mediterranean Archaeology began their excavations in
the area of Kom EI-Dikka in Alexandria. The excavation team was led by Michalowski and
work lasted there for years. Beneath layers of Mamluk brick remains and pottery ruins which
date back to the 12"- 13" centuries, the Roman Odeon was discovered in 1963. Thirteen rows
of marble benches were excavated in the site revealing an horse-shaped building used for
welcoming the audience. The marble and granite columns of the portico along the top of the
building are found collapsed. On the lateral sides of the building, there are two huge
pedestals. In 1966, the Polish Wojciech Kolataj began the process of restoration. His team
raised the columns on the top of the audience place (Tkaczow 2000; Kolataj et. al. 2007; Kiss
2007; Tkaczow 2013).

The whole rows of seats are built on rows of arches called vomatoria of the interior
wall which is supported by the exterior wall. The exterior wall is made of red bricks and big
sized lime stone blocks. The diameter of the exterior wall measures ca. 33.5 meters.
Seventeen limestone columns are found within the body of this wall. In addition, four stone
buttresses are found within this wall; two in the northern side and the other two in the
southern side. Based on the dimension of the used blocks, this wall dates back to the Roman
period, particularly to the 3™ century AD. Concerning the interior wall, its diameter is 13.5
meters. It is made of big-sized blocks having the same size of the blocks used in building the
exterior wall but without the usage of red bricks. Thus, this wall was built in the second phase
of the construction during the Byzantine period (Kolgtaj 1975; Y49A (.38 :Tkaczow 2013;
Kitat 2015) .
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After its discovery, the building was wrongly known as the Roman Theatre. However, it
was used as an Odeon meaning a hall for listening to music and attending poetic
performances and recitations. Together with the discovered Baths, the Odeon dates back to
the 4™ century AD. Although, archaeological evidence confirms that the Roman Odeon was
completely rebuilt by the 6™ century AD. A dome was added, and its function was
transformed into an auditorium. According to the graffiti and inscriptions found on the
building, the building maintained in used during the reign of Heraclius and was abandoned
with the coming of the Arabs (Tkaczow 2000; Kiss 2007; Tkaczow 2013).

Many scholars believe that the Roman Odeon function as a study hall after its
reestablishment in the 5™ -6™ centuries AD. In other words, this building became a part of the
educational complex of halls which were established in the same period. Elias in (Isag.
21.30.) mentioned the word diatribai as a school building with classrooms that take the shape
of theatrical rounded plans to enable the student as well as the tutor to see and interact with
each other. Furthermore, more spacious education institutions were designed in the shape of
auditoria. For instance, Theodosius mentioned in his edict in 425 AD the establishment of a
university in Constantinople. The edict describes the auditorium in Capitolio which
comprised 32 auditoria for orators, philosophers, law teachers and linguists (Tkaczow 2000;
Majcherek 2010; Tkaczow 2013) (fig.4).

Fig.4. Overview of the Roman Odeon, Kom el-Dikka, Alexandria
Photographed by Sara Kitat

3.2.2. Study Halls

In 1980 -1983, the Polish mission excavated three small study halls to the west of the
baths. Another three halls were revealed in 1986-1987. In 2003, further study halls were
revealed by the Polish team led by Majcherek. They are located to the west of the public
baths, between the southern portico of the bath and the theatre building. The discovered
lecture halls formed a university complex in the area of Kom el-Dikka (Kiss 2007; Derda et
al. 2007; Majcherek 2010). The discovery of a series of auditoria on the Kom el-Dikka site
reveals the educational importance of Alexandria in the late Antique World (Majcherek
2010).

Along the monumental portico, a series of twenty auditoria were excavated so far. These
building are obviously divided into two groups through a passage leading to the public bath
in the site. With the exception of two halls, all discovered auditoria are oriented north- south.
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The halls are occupied with stone benches forming a horseshoe plan of each hall which
usually faces an exedra in the southern parts of the room. The benches had the capacity of
about 20 to 30 attendants. A distinctive feature of these halls is the platform occupied in the
central parts of the benches. This dais takes the shape of a higher step usually reached by
number of steps. This high chair forms a thronos; a distinguished feature used by teachers
and philosophers in ancient Antiquities. Furthermore, a pedestal of one stone block is
excavated in the central floor of almost all the rooms (Rodziewicz 1984-1985; Derda et al.
2007; Majcherek 2010) (fig.5).

- , - .}“;" ‘;‘,, ~ R
Fig.5. One of the study halls at Kom el-Dikka

Photographed by Sara Kitat

The southern halls adjoining the Roman Odeon are obviously the earliest part of this
complex. The northern rooms were certainly added after that. Overall, this educational center
dates back to the late 5™ century to the firth 6" century AD, mainly to the same period of
rebuilding the Roman Odeon and the bath complex. Thus, the establishment of this such
study halls might confirm the redesigning of the whole area in a civic context. Unlike the
majority of the study halls, two halls (O and R), which are bigger in space, are occupied with
a solemn row of benches. The design of the two rooms; an apse, synthronon, the existence of
row of benches might refer to their function as a church. Despite of this similarity, there are
no traces of an altar to confirm this hypothesis (Derda et al. 2007; Majcherek 2010; Kitat
2015).

3.2.3. Villa of the Birds
In the 1970s and the early 1990s, excavations were carried out in the area to the east of
Street R4. A late Roman and Early Byzantine district was uncovered comprising number of
which once functioned as a habitation quarter and industrial and commercial centers. These
buildings date back to the fourth-seventh centuries AD (Kolataj et al., 2007; Kitat 2015).

Between 1972 and 1980 Rodziewics and his team directed their excavations in the
habitation quarter at Kom EI-Dikka. 4™ -7" centuries dates houses and workshops were
discovered in the area. The workshops comprised a typical Roman pistilla which was used
for grinding food as well as kitchens (Majcherek 2019). Furthermore, a complex of public
buildings was revealed in this site to the west of street R4 and to the east of the habitation
quarter (Kiss 2007, p. 119). This complex was accessible through a street in the south of the
excavated area. The side street led to a narrow vestibule which is divided by two pilasters
into two units of buildings (Majcherek 2019).
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The discovered houses formed spacious and luxuries structures which were once furnished
with mosaic floors including the most famous villa, namely Villa of the Birds (Kiss 2007, p.
119; Majcherek 2019). Despite of the damage caused by the underwater threats and salt
migration; the conservation of the mosaic pavement now displayed in the Villa of the Birds
was carried out by the Polish mission in 2018. The conservation was for a black and white
geometrical mosaic pavement which was discovered 1970s and was discovered in the Roman
House MA. After conservation, this mosaic pavement is planned to be displayed in the
mosaic shelter of the Villa of the Birds (Majcherek 2019).

The Polish mission carried out a conservation program to repair the northern main
entrance to the mosaic shelter of this magnificent villa in 1999. Thus, the security glass door
and window were dismantled. The damaged concrete threshold was remanufactured from
scratch. Majcherek 2019, 40. The conservation of this building was carried out with the co-
operation with the American Research Center in Cairo through three successive phases;
conservation of the mosaic pavements, establishing the shelter, and finally landscaping the
surrounding place (Kolataj et al. 2007).

Among the excavated habitation quarter at Kom el-Dikka, this magnificent house, namely
“Villa of the Birds,” presents a perfect example of the domestic architecture in Roman and
Byzantine Egypt. This is due to its unique design as well as magnificent interior decoration.
The house covers an area of about 110 square meters. Its floor is covered with four
magnificent pieces of mosaic pavement which offer examples of various decorative
techniques of the Imperial Era. Thus, Villa of the Birds presents the solemn examples of
permanent mosaic floors in situ in Alexandria (Kolataj et. al. 2007).

The conservation of the mosaic floors of this Villa was funded by the American Research
Center in Egypt (ARCE) under the Egyptian Antiquities Project (EAP) which is funded by
the United States Agency for International Development (USAID). Furthermore, other
additional works were accomplished with the Polish-Egyptian Preservation Mission such as;
landscaping of the area and establishing the visitors' routes leading to the Villa (Kolataj et. al.
2007).

Villa of the Birds, also known by scholars as Villa Alpha begins with a southern entrance
that leads to a triclinium hall (dining room), and Room 3 on the same axis of the building.
The triclinium room is the most spacious room in this house. (7.60* 6.20 meters). The other
rooms are obviously smaller in size, and their function is still obscure. A small bathroom was
excavated in the eastern wing of the villa. Thus, the rooms occupying the eastern wing,
namely Room 5 and Room 6, served as a dwelling (Kolataj et al. 2007).

The first mosaic floor is of opus tesellatum style and covers the floor of Room 2 (ca 2.90*4
meters). The pavement represents a blooming rosette of black color on a white background.
This decorative element is bordered by a large square. The corners of this square are cut off
by small clack filets forming the shape of an octagon. Surrounding the square, small shapes
of crosses are executed of a quincunx of squares. This motive is similarly compared to a
pavement of an early Roman house excavated beneath the Theatre Portico and dates back to
the second century AD (Kolataj et al. 2007) (fig.6).
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Fig.6. First mosaic pavement, Villa of the Bird, Kom el-Dikka, Alexandria
Photographed by Sara Kitat

Concerning the second floor, it covers the area of Room 3 and comprises two types of
mosaic pavements, opus sectile and opus tesselatum. The latter types surround the borders of
the mosaic carpet decorated with black tesserae on a white background. repetitive patters of
crosslets in black on a white background. The crosslets are executed on a parallel row from a
zigzag border. The central design is made of opus sectile and forms the shape of big panels
set at an oblique angle. Four of them contain discs surrounded with wreaths of white
cordiform motifs. Inside each of the discs, there are further rings of black and white lines.
Similar examples were not found in Egypt but rather excavated in North Africa and
Cyrenaica (Kolataj et al. 2007; Kitat 2015) (fig.7).

Fig.7. Second mosaic pavement of the dining room, Villa of the Bird, Kom el-Dikka,
Alexandria

Photographed by Sara Kitat
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The third piece of mosaic is the most magnificent one. This polychrome pavement
covers the floor of Room 5 and consists of a border of gematrical decoration flanking the
main panels of birds' figures. The geometrical pattern is executed with black and white
tesserae forming four rectangles surrounding small squares and extends in the form of a triple
black fillet. The central scene in the panel is a polychrome field of nine squares which are
separated from each other by a symmetrical guilloche border on a black background. Every
square panel represents a magnificent shape of various bird species on a white ground; quail
(or partridge), parrot, purple gallinule, duck (Teal), peacock, and pigeons. In the central
square, two pigeons are depicted drinking from a kantharos cup (Kolataj et al. 2007; Kitat
2015) (fig.8).

Fig.8. Third mosaic pavement representing different shapes of birds, Villa of the Bird,
Komel-Dikka, Alexandria

Photographed by Sara Kitat

During the excavations of 1970-1971, another mosaic pavement of opus vermicilatum
was uncovered in Room 6 of the villa. The central theme is a polychrome square surrounded
by a band of five rows tesserae forming the shape of acanthus scroll on a white background.
Inside every loop, flower sprouts as well as pomegranates and ivy leaf shaped element,
namely the hederae. This square is ornamented with the shape of an animal, apparently a
panther in profile. The whole scene is bordered by a series of quarters circles forming poised
concave squares. The panther was a decorative motive which was rarely found in the
Egyptian mosaic pavements (Kolataj et. al. 2007; Kitat 2015) (fig.9).
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958 5O 40 § X
Fig.9. Fourth mosaic pavement, Villa of the Bird, Kom el-Dikka, Alexandria
Photographed by Sara Kitat

In 2002/ 2003, the Polish Mission excavated a remarkable 2" -3 century AD mosaic
pavement in a deep trench behind the Roman Odeon. It represents a well-preserved multi-
colored opus tesselatum mosaic representing shapes of geometrical shapes; patterns od
squares, lozenges and trapezes. There is a shape of a rope-patterned cross in the central
part of the pavement. It bears the Greek word ‘KAAWCHKEIQ' which means ‘Welcome’.
Thus, this pavement was designed as atabula ansata framing a greetings inscription for the
visitors. At the top of this pavement, there is a multi-colored opus vermicilatum emblema
depicting the head of a bearded man holding a cup (Dionysus-Bacchus) (Liddel, Schott
and McKenzie 2008; Majcherek 2004) (fig.10).
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e

Fig.10. The mosaic pavement discovered nearby the Roman Odeon representing Bacchus
holding a cup and a braided cross

Photographed by Sara Kitat

4. Empirical Study

The studied VTs represented three sites from of the Roman sites located in Alexandria:
Kom-El_Shoqgafa (egymonuments.gov.eg ), Villa of the Birds (arce.org) and Kom el-Dikka
(3dmekanlar.com). The three VTs has the same technical characteristics, they all offer 3D
views of the site with a floor plan. Virtual visitors can orient themselves using navigational
aids (i.e. mouse) to move in a marked pathway, the view in all 3 VT is comparable to
experience of “looking around”. There are no informative texts, nor audio narration in all 3
VTs.

Kom-El Shogafa VT was available on https://my.matterport.com/show/?m=_ui3d
frODgB2&amp; mis=1&minimap=1. It is the official site of the Egyptian Ministry of
Tourism and Antiquities in cooperation with the Ministry of Communication and Information
Technology. Promoting for the cultural tourism in Egypt, this web site focuses on the most
well-known sites and monuments of Egypt. The virtual tours of the sites are designed by
Matterport editor in cooperation with ShaikhTech in the Middle East. It presents a simple
package with intriguing features that enables an innovation exploration to the site from the
comfort of the home.

Concerning Alexandria, it gives a very brief introduction about the history of the city. But
only a solemn example for a virtual tour to one of the Graeco-Roman sites in Alexandria is
presented on the site: the catacombs of Kom EI-Shokafa. In spite of the professional design of
the VT , it is not supported with by information concerning the site itself.
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The site of Kom-EI-Dikka was available on 3dmekanlar.com which is interested in the
international most famous sites with religious, architectural or artistic value. The website
presents a virtual tour as well as panoramic wallpaper and screensaver images remarked
with high resolution (1600+). The website is available in three languages; Turkish, English
and Arabic. additionally, the website site offers an application for Android that enables
visiting the sites in VR designed by the Turkish Ercan Gigi, and is available on Google play
store as “Sites in VR”,

The website presents a 3d virtual tour to the area of Kom el-Dikka, panorama shootings
for Kom el-Dikka were done in the year 2010, using a Nikon D90 digital camera. More than
48 pictures were taken. The pictures that are taken for different angles are later combined
using a computer to form a full 360-degree panoramic view, surrounding the viewer both
horizontally and vertically. Despite of the panoramic VR site to the area of Kom EI-Dikka,
nor the site neither the application presents any information about the area of Kom El-Dikka.
Furthermore, the VR to Kom el-Dikka covers only the Roman Amphitheatre and one of the
study halls which is unfortunately titled as “ruins”.

The VT of the Villa of the Birds is available on the official web site of the American
Research Center in Cairo https://my.matterport.com/show/?m=GrbHTsV2U38 that presents
a virtual tour to one of the important monuments in the site of Kom el-Dikka, namely Villa
of the Birds.. The website presents a brief introduction about the design and restoration of
the Villa. Concerning the virtual tour, it is designed by Matterpot editor. Unlike the VR tours
of the Catacomb of Kom el-Shokafa, this tour presents brief and accurate description for
various parts of the Villa.

5.1 Measures

The current study adopted previously validated scales from the literature to measure
different variables. The sense of presence was measured with 5 items adopted from the SUS
developed by Slater, Usoh, and Steed (SUS) ,1999 to measure the respondent’s sense of
being in the virtual environment, the extent to which he perceived the VT as real, if the user
remembers the VT as images or a place and the visual memory of the respondent.

The online experience was measured with 5 items adopted from the Questionnaire for
User Interaction Satisfaction (QUIS) (Staton et al., 2005; Karoulis, Sylaiou & White 2006) to
assess how the user describe his experience and the ease of use of the site. The attitude
formation was measured by 4 items adopted from the study of Kyrlitsia et.al. (2020) , users
were asked to assess how the VT motivated them to visit the real site ,to know better about
the visited site, to know better about Graco -Roman sites in Alexandria , and to visit other
Greaco -Roman sites.

5.2 Data Collection
To collect the required data for the current study, a self-administered online survey
was used, which is considered as an appropriate data collection method to evaluate a VT
(Huang et al. 2013; Huang et al. 2016). The questions were translated into Arabic and were
revised by two specialized professors with a high mastery of both Arabic and English
languages; some amendments in the wording have been made upon their request. The
guestions were rated on a 7-point graphic scale.

Three versions of the questionnaire were delivered to each respondent, each version
assessed the research variables in one of the three studied VTs, A link of the websites were
provided to respondents, and they were asked to answer each questionnaire directly after
visiting the relevant VT.
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5.3 Reliability

Cronbach's Alpha values for all constructions are presented in Table (1). Based on the
data in the table and the Cronbach's Alpha value of 7, there is sufficient evidence to suggest
that the constructs' reliability was good. Consequently, it is assumed that the scale has high
levels of internal consistency and is considered to be extremely reliable, with Cronbach's
Alpha values of less than .864. As a result, all the constructs included in this study are based
on well-established instruments with high reliability ratings, and each construct has a high
level of internal consistency.

Table (1) Reliability levels of the instrument — Cronbach's Alpha

Variables Cronbach's Alpha | No. of items
User’s sense of presence | .886 5
User’s experience .864 5
User’s attitude .890 4
5.4 Sampling

A convenience sampling technique was employed, and the sampling frame included
230 under-graduate students in the faculty of hotels and tourism, Alexandria University. he
students were selected as a sample as they have a basic knowledge about archeology, have
basic technological skills to use the computer, All students have never visited the used
websites before. Participants were naive to the purpose of the experience, they were assessed
on their sense of presence, online experience and attitudes towards the visited sites. Before
filling the survey, participants were asked to visit the VT from the designated website, the
site link was given to them in the introduction part of the survey. After the collection of
surveys 200 were retrieved and analyzed.

5.5 Data Analysis

SPSS V. 24 were used to examine the study data: Cronbach Alpha to evaluate reliability,
frequencies, percentage, mean, standard deviation, Kruskal-Wallis test, correlation by
Spearman, Simple Linear Regression, and multiple regression.

6. Results:
6.1. The Comparison between the three VTs

When comparing the mean and the standard deviation of each construct the results
came out as shown in Table (2): For user’s sense of presence; The results highlight the high
mean of user’s sense of presence in the three sites, where the mean in Bird’s Villa, Kom El-
Dikka and Kom EI-Shogafa reached 5.62, 5.23, and 5.25, respectively. From the results it is
clear that the user’s sense of presence was the highest in Bird’s Villa (mean = 5.62), followed
by Kom el-Shogafa (mean = 5.25), and finally Kom el-Dikka (mean = 5.23).as for user’s
experience; The results highlight the high mean of user’s experience in the three locations,
where the mean in Bird’s Villa, Kom el-Dikka and Kom el-Shogafa reached 5.71, 5.37, and
5.35, respectively. From the results it is clear that the user’s experience was the highest in the
Bird’s Villa (mean = 5.71), followed by Kom el-Dikka (mean = 5.37), and finally Kom EL-
Shogafa (mean = 5.35).the results concerning user’s attitude showed the high mean of the
user’s attitude in the three locations, where the arithmetic mean in Bird’s Villa, Kom el-
Dikka and Kom el-Shogafa was 6.02, 5.89, and 5.89, respectively. From the results it is clear
that the user’s attitude was highest in Villa of the Birds (mean = 6.02), followed by Kom el-
Shogafa (mean = 6.00), and finally Kom el-Dikka (mean = 5.89).

Table (2) Mean and SD for variables
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Villa of the Birds Kom el-Dikka Kom el-Shogafa
Variables Mean SD Mean SD Mean SD
user’s sense of presence 5.62 1.11 5.23 141 5.25 1.16
user’s experience 5.71 1.15 5.37 1.30 5.35 1.07
user’s attitude 6.02 1.04 5.89 1.21 6.00 1.05

For more accuracy, the study used Kruskal-Wallis test that is to indicate differences
among more than two groups to clarify differences between the user’s sense of presence,
experience and attitudes according to the VT variables.

Table (3) The differences among user’s sense of presence, experience, attitude towards
according to the site

Sites Mean Rank Chi-Square Sig.
user’s sense of presence Villa of the Birds 115.64 2.123 .021
Kom El-Dikka 96.15
Kom el-Shogafa 102.14
Experience Villa of the Birds 121.52 4.957 044
Kom EI-Dikka 110.13
Kom el-Shogafa 101.18
Attitude Villa of the Birds 113.81 2.663 .008
Kom EI-Dikka 98.87
Kom el-Shogafa 107.15

Regarding the results of differences in the user’s sense of presence according to the sites
(Villa of the Birds, Kom el-Dikka, and Kom el-Shoqgafa). Table (3) clarifies that there are
statistically significant differences between the user’s sense of presence and sites variable,
where the p value was .021 and was less than 0.05. According to the mean rank; the
significant differences were for Bird’s Villa, followed by the Kom el-Shogafa, and finally the
Kom el-Dikka. This means that the user’s sense of presence was the highest in Bird’s Villa,
while it was the lowest in Kom el-Dikka.

The results of differences in the user’s experience according to the sites (Villa of the
Birds, Kom el-Dikka, and Kom el-Shogafa) as shown in table (3) depict that there are
statistically significant differences between the user’s experience and sites variable, where the
p value was .044 and was less than 0.05. According to the mean rank; the significant
differences were for Bird’s Villa, followed by the Kom el-Dikka, and finally the Kom el-
Shogafa. This means that the user’s experience was the highest in Bird’s Villa, while it was
the lowest in Kom el-Shogafa.

As for the differences in the user’s attitude according to the sites (Bird’s Villa, Kom el-
Dikka, and Kom el-Shogafa); table (3) concludes that there are statistically significant
differences between the user’s attitude and sites variable, where the p value was .008 and was
less than 0.05. According to the mean rank; the significant differences were for Bird’s Villa,
followed by the Kom el- Shogafa, and finally the Kom el-Dikka. This means that the user’s
attitude was the highest in Bird’s Villa, while it was the lowest in Kom el-Dikka.
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6.2. Hypotheses Test
H1: the sense of presence is positively related to the user’s experience in the VT

Table (4) shows the results that there is a significant and positive correlation between
user’s sense of presence and experience in the three sites. By the value of the correlation, It is
clear that the value of the correlation between user’s sense of presence and experience was
stronger in the Bird’s Villa site (r= 0.875), followed by the relationship between user’s sense
of presence and experience at the Kom el-Shoqgafa site (r= 0.837), and finally the relationship
between user’s sense of presence and experience in the Kom el-Dikka site (r= 0.803). The
table also depicts that the effect of user’s sense of presence on experience was higher at
Bird’s Villa site (R2= 0.765), then the effect of user’s sense of presence on experience at Kom
el-Shogafa site (R?= 0.701), and finally the effect of user’s sense of presence on experience at
Kom al-Dikka site (R°= 0.645). As a result, H1 is supported.

Table (4) The impact of user’s sense of presence in VR tours on the user’s experience
r T Sig. |[R® |F Sig.
Villa of the Birds | .875 | 15.638 | .000 | .765 | 244.539 | .000
Kom el-Dikka .803 | 11.126 | .000 | .645 | 123.793 | .000
Kom el-Shogafa | .837 | 11.869 | .000 | .701 | 140.863 | .000

H2: the sense of presence has a positive relation with attitudes towards the visited site

The results in Table (5) highlight that there is a significant and positive correlation
between user’s sense of presence and attitude in the three sites. By the value of the
correlation, it is clear that the value of the correlation between user’s sense of presence and
attitude was stronger in the Bird’s Villa site (r= 0.676), followed by the relationship between
user’s sense of presence and experience at the Kom el-shogafa site (r= 0.672), and finally the
relationship between user’s sense of presence and experience in the Kom El-Dikka site (r=
0.466). The table also reveals that the effect of user’s sense of presence on attitude was higher
at Bird’s Villa site (R2= 0.457), then the effect of user’s sense of presence on attitude at Kom
el-shogafa site (R?= 0.451), and finally the effect of user’s sense of presence on attitude at
Kom el-Dikka site (R°= 0.217). Therefore, H2 is supported.

Table (5) The impact of user’s sense of presence in VR tours on the user’s attitude towards
the archeological site

r T Sig. R? F Sig.
Villa of the Birds 676 7948  .000 .457 @ 63.167 .000
Kom el-Dikka 466 | 4.342 .000 217 18.856 .000
Kom el-Shogafa 672 | 7.023 .000 | 451 | 49.318 .000

H3: The VT experience is positively related to the user’s attitude

Table (6) indicates that there is a significant and positive correlation between user’s
experience and user’s attitude towards the archeological site in the three sites. By the value
of the correlation; It is clear that the value of the correlation between user’s experience and
user’s attitude towards the archeological site was stronger in the Kom el-Dikka site (r=
0.750), followed by the relationship between user’s experience and user’s attitude towards
the archeological site at the Bird’s Villa site (r= 0.654), and finally the relationship between
user’s experience and user’s attitude towards the archeological site in the Kom el-Shogafa
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site (r= 0.510). Additionally, the table clarifies that the effect of user’s experience on attitude
was higher at Kom El-Dikka site (R?= 0.563), then the effect of user’s experience on attitude
at Bird’s Villa site (R*= 0.428), and finally the effect of user’s experience on attitude at Kom
el-Shogafa site (R*= 0.290). Hence, H3 is supported.

Table (6) The impact of user’s experience in VR tours on the user’s attitude towards the
archeological site

r t Sig. |R* |F Sig.
Villa of the Birds .654 | 6.699 | .000 | .428 | 44.878 | .000
Kom el-Dikka .750 |9.821 | .000 | .563 |96.450 | .000
Kom el-Shogafa 510 | 4.889 | .000 |.290 | 23.907 | .000

6.3. The impact of user’s sense of presence and user’s experience On user’s attitude
towards the heritage sites

The study also shows that there is a significant and positive correlation between both
user’s sense of presence, experience and attitude in the three sites. By the value of the
correlation, It is clear that the value of the correlation between both presence, experience and
attitude was stronger in the Bird’s Villa site (r= 0.751), followed by the relationship between
both presence, experience and experience at the Kom el-Shoqgafa site (r= 0.692), and finally
the relationship between both presence, experience and experience in the Kom el-Dikka site
(r=0.519). The table also reveals that the effect of both presence and experience on attitude
was higher at Bird’s Villa site (R*= 0.564), then the effect of both presence and experience on
attitude at Kom el-Shogafa site (R?= 0.479), and finally the effect of both presence and
experience on attitude at Kom el-Dikka site (R*= 0.269). As a consequence, we can state that
both sense of presence and online experience in VT affects user’s attitude towards the visited
archeological sites.

Table (10) The impact of user’s sense of presence and experience on user’s attitude towards
the heritage sites

r T Sig. R° F Sig.
ViIIaoftheBirds‘.?Sl 5.423 .000 .564 47.913 .000
Kom el-Dikka 519  5.753  .000 .269 12.329 | .000
Kom el-Shogafa ‘.692 4312 .000 .479 27.152 .000

7. Conclusion and Discussion:

The comparison between the three VTs was focused on three main aspects, namely,
participants’ sense of presence, user experience, and attitudes towards archaeology, the
results showed that the villa of birds offered the user the highest sense of presence and the
best overall experience which was reflected in a high generation of attitude towards the
visited site , this could be due to the vividness of color in the VT, the ease of navigation, The
high accuracy of representation of the site details, and the provision of information about the
site before beginning the VT.

The study also showed that the strong sense of presence leads to a better online
experience; this result is in line with the previous research (Novak, Hoffman, & Yung, 2000;
Rose et.al., 2012;L.iu et.al.,2016;). Further, the finding of this study has proven this relation in
the context of VT of archeological sites same as it has been outlined as a critical factor in
influencing attitudes and behaviors in a virtual environment in hotel industry (Bogicevic et al.
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2019), tourist destination (Tussyadiah et.al.2018; Alyahya&Mclean,2021) and advertisement
(Lombard & Snyder-Duch, 2013) .

Additionally, the results showed that VT experience affect the attitude towards the visited
site, as was found by M. Lee et al. (2020) who stated that VR experiences was a significant
predictor of users’ attitudes and intentions to travel to the destination afterward. Both
presence and experience has been found to affect attitudes towards the visited heritage as
shown in the study of Kyrlitsias et. al.2020 of VT In the digitally reconstructed site of
Choirokoitia in Cyprus.

Generally, the studied showed that there is a positive relation between the sense of
presence and experience of VT and attitudes towards the visited archeological sites and the
Graeco-Roman archeology.

8. Implications

The results of this study provide destination marketers, site managers and official tourism
authorities with validation that VTs of archeological sites which can be an enjoyable and
productive experience that draws the user into involvement and participation and help the
promotion of the actual site. The sense of presence is the key feature for effective VT,
findings demonstrate that a high sense of reality during a VT enhance the online experience
and generates positive consequences on attitudes towards the visited site. Hence, VTs’
designers must give stronger interest in improving the user’s sense of presence. They should
also make more efforts towards enhancing the VT experience by making it accessible for
people from different backgrounds and with various levels of computer literacy. Navigation
in the VTs should be designed to be as simple as possible, an orientation or tutorial might be
included at the start of the tour. On the other hand, VTs could be enriched with more
elements such as, texts and audio that make them more attractive, enjoyable and informative
to induce positive attitudes towards the site and to increase the intention to visit it.
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