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1. ACTIVITY DESCRIPTION and REPORT COMPOSITION

According to project application, Output 1 foresees delivering an accurate analysis of knowledge, skills
and competences needs in the European rural tourism sector related to the implementation of AR and
similar tools, compared with the existing educational programme offer in Europe. The analysis has been
built up with the support of key stakeholders that have been reached during the execution of the output:
micro SMEs from the rural tourism sector, experts in the ICT field, VET centres, VET and labour
authorities and students willing to work in the targeted sector.
The development of this output was led by ERTO and comprised four tasks:
-

Activity 1. Identification of current tools already available

-

Activity 2. Study of the current VET educational offer existing in EU

-

Activity 3. Needs for the use of Augmented Reality and related tools in the rural tourism sector

-

Activity 4. Report delivery

The present report has been built up of five sections, and in addition to the sections providing theoretical
background information, there is a separate section dedicated to each one of the activities 1-3 mentioned
above. It is important to note that the present report brings together mainly the conclusions reached
within Activities 1-3. Each of these activities resulted in a separate report, with detailed information
included about the information collected and conclusions reached.
Expected impact of the present analysis is, that experts from the rural tourism field, as well as VET
teachers and institutions offering training programmes addressing the targeted sector and VET and
labour authorities at local and regional level will be able to understand the current needs of the sector in
terms of knowledge, digital skills and competences so as to adapt their services to the state of the art ICT
tools like Augmented Reality and related. This can be used as a basis for updating the training curricula
and aligning some policies and plans from regions highly influenced by the rural tourism sector. The
output is aligned with the specific project objective “To identify and understand competences and needs
of rural tourism’s employees and professionals in the use of digital tools for information and promotion
of the rural tourism sector”.
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2. BACKGROUND INFORMATION ON USING AR IN TOURISM
2.1 AUGMENTED REALITY IN TOURISM AND TOURISM MARKETING

Augmented reality is a complex interdisciplinary field utilizing IT technologies in diverse areas such as
medicine, education, architecture, industry, tourism and others, augmenting the real-time, real-world
view with additional superimposed information in chosen format(s). In the augmented reality
environment user is presented with a real-world view in real-time, but artificially augmented with
information that is generated and superimposed by a specific computer system including but not limited
to digital images, videos, texts, sounds, GPS location data, tactile vibrations, and similar. The
information about the world may become interactive and possible to manipulate with.1
According to Digital Tourism Think Tank, with the release of powerful smart-phone devices, and more
recently Google’s project Glass, Augmented reality (AR) quickly became the new buzz word. The
technology allows combining seamlessly physical world and virtual information, but is still widely
under-utilised in the field of tourism.2
Augmented reality has the potential to improve the tourist experience and help tourists to access relevant
information, thus improving their knowledge regarding their touristic destination, while increasing
levels of user’s entertainment throughout the process.3
For many countries, tourism is one of the largest industries in their domestic economies. Tourist
business is always trying to keep pace with time and to step up the game with new technology.
Especially now, when the dominant part of travelers are the millennials. Augmented reality in tourism
has a great potential to enhance travelers’ experiences. New AR mobile apps provide useful information,
navigation, guides and translation.4
AR provides a compelling educational environment. In fact, education is one of the areas which have
benefited the most from AR since the technology provides a tangible interface which stimulates both
1

(Tomičić, 2017, lk 158)
(Digital Tourism Think Tank in partnership with Bournemouth University, 2016, lk 1)
3
(Tomičić, 2017, p. 158)
4
(Think Mobiles)
2
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mental and motor activities through an intuitive interaction with unfamiliar content. Educationally rich
visits and visitor engagement is also one of the most important factors in the tourism industry and AR
has huge potential to actively involve tourists in learning experience5.
After years of incubation, AR is already revolutionising the publishing industry today. Readers of the
Enquire magazine, Popular Science, or Time can view additional multimedia content by pointing their
smartphone towards specific pages. Today’s tourists won’t pay attention to simple pamphlets. AR makes
it possible to discover information on a new level – getting 3D animations from printed flyers. This new
breed of next-generation advertising could be applied as well to tourism catalogues, brochures,
pamphlets, flyers and any other type of paper-based promotion materials. Hotels, casinos, theme parks
but also special events or virtual roller-coaster trips could come to life to provide a better sense and
impression of what the customer is buying. In fact, AR systems can exert a tremendous persuasive
power and provide a lucrative opportunity to market services successfully – a feature which is still under
utilised in the tourism and hospitality industry.6

Smartphones represent the first medium with the potential to introduce augmented reality to the mass
market, which has a significant impact for augmented reality tourism applications. This potential rises
from the facts that smartphones combine all the necessary technologies for enabling augmented reality
applications, in one pocket device, unlike head-mounted displays or full-sized computers or laptops.
Yovcheva et al. claim that, in the context of mobile augmented reality applications, the effective and
usable design is still “at its infancy”, and cover the overview and evaluation of 22 smartphone
applications in their work, outlining “tourism-related domain-specific design challenges”. The selected
criteria for comparative overview and evaluation of smartphone augmented reality applications is
presented in Table 1.7

Amongst the many AR smartphone applications, AR browsers enjoy the biggest popularity. Many of
them claim to have tourism-related functionalities. An AR browser suited for the needs of tourism
5

(Digital Tourism Think Tank in partnership with Bournemouth University, 2016, p. 3)
(Digital Tourism Think Tank in partnership with Bournemouth University, 2016, lk 2)
7
(Yovcheva & Buhalis, 2012)
6

6

enriches the real-world with interactive virtual information that allows visitors to unfamiliar locations to
identify the most important and interesting points of interest and learn more about their surroundings.
Probably the most successful and interesting example is the stand-alone smartphone application Yelp,
which added AR view to provide an augmented view to its users8.

Table 1. A selected criteria for comparative overview and evaluation of smartphone augmented reality
applications for tourism. 9
Several identified dimensions and factors having a direct impact on the success of utilizing augmented
reality technologies in tourism domain have been identified and are categorized within the following
dimensions: general requirements, functionalities, issues, overlay types and technologies, as presented in
Table 2. To address all these issues in an augmented reality environment might prove to be a challenging
8
9

(Digital Tourism Think Tank in partnership with Bournemouth University, 2016, p. 4)
(Yovcheva & Buhalis, 2012)
7

task, but ultimately would lead to a more successful utilization of the AR technology in tourism
domain.10

Table 2. Identified dimensions of using the augmented technology within tourism context with related
factors.

As augmented reality experiential marketing is in its beginning, it can enhance current tourist offer in
less attractive tourist areas. As well as it can influence tourist arrivals to destination by prolonging the

10

(Tomičić, 2017, lk 163)
8

post-seasonal period or attracting more tourists to specific destination that applies augmented reality
experiential marketing.11
Tourism features as a promising domain for utilizing AR in many reviews (e.g. Höllerer & Feiner, 2004;
van Krevelen & Poelman, 2010) and has been a target application area in many early (Feiner et al.,
1997; Vlahakis et al., 2001; Papagiannakis et al., 2005) and more recent (Luley et al., 2011; Linaza et
al., 2012) AR studies. Such studies however do not adequately address the specific benefits and issues
associated with AR use in the tourism domain. In terms of benefits, it is generally accepted that AR
changes the experiences of its users. Empirical evidence suggests that it is not uncommon that such
changes are both positive and negative (e.g. Olsson et al., 2009; Olsson & Salo, 2011; Linaza et al.,
2012). When it comes to on-trip content delivery a number of issues have to be addressed. At the same
time, improvement in design and development has to reflect the specified marketing objectives of
service providers. These can be achieved only if AR information systems are engineered with the target
audience and target experience in mind. This is where a deeper understanding and effective use of this
novel technology becomes key.12
For this above mentioned reason, it is important to be aware of the customers’ attitudes towards using
augmented reality in marketing. This will be covered in the next sub-section of the present report.
Also, in order to be able to best elaborate AR information systems that correspond to the wishes and
needs of the target groups, specific education and training is needed. What kind of training on
augmented reality is already being provided in Europe, especially in educational institutions that are
teaching tourism and/or marketing, will be covered in section 4 of the report.

11
12

(Kos Kavran, Lončarić, & Dlačić, 2016)
(Yovcheva Z., 2013, lk 24-25)
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2.2 CONSUMERS’ ATTITUDES TOWARDS THE USE OF AUGMENTED REALITY IN
MARKETING

The development of technology creates constant new prospects to customers as well as enterprises. In
recent years, the popularity of virtual reality and augmented reality has grown due to the development of
technology that is now reachable to private and business users. The possibility of implementing virtual
and augmented reality in a large number of areas has contributed to the development of these
technologies. In addition to entertainment, these technologies can make a significant contribution to, for
example, education, training, medicine, and military, where the impact could be significant to both
consumers and enterprises. Surely, virtual and augmented reality create new opportunities to marketing
as well. Studies have shown that by implementing these technologies to marketing it is possible to
increase sales through greater involvement of customers, offering added value, and creating more
effective campaigns.13
Augmented reality dates back to the 1960s, but it was not until the summer of 2016 that this novel blend
of physical and virtual reality was thrust into the spotlight via a smartphone game. Pokémon Go, a
location-based augmented reality game for iOS, Android, and Apple Watch devices, was an instant hit.14
In 2017, for her Master Thesis, Ms Gerli Selge conducted a study focused on Estonian consumers´
attitudes and the use of these technologies in marketing activities. The research problem was the lack of
knowledge of Estonian consumers' attitudes toward the use of virtual and augmented reality in
marketing. As the investment in these technologies can be costly for companies, it is important to
understand whether they are able to meet the desired objectives. As a prerequisite, however, it is
imperative to understand consumer attitudes and willingness to embrace virtual and augmented reality
technologies. For that purpose, a survey attended by 173 participants was conducted. For the survey, a
Likert-type questionnaire was composed to investigate the consumer attitude towards virtual and
augmented reality. The study results showed that virtual and especially augmented reality are new
concepts to Estonian customers. The majority of consumers were aware of virtual reality, but less than

13
14

(Selge, 2017)
(ISACA, 2016)
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half of the participants had ever used it. The participants showed low awareness levels as well as little
experience with augmented reality. However, the primary reason for the low usage levels was lack of
opportunities and no knowledge about the technologies. The desire to use these technologies exists
amongst Estonian consumers. Most participants showed excitement in regards to these technologies, the
potential they show, and the wide range of implementation possibilities. They are certain that these
technologies have a major impact in the future. A sufficiently large proportion of consumers believe that
they are willing to adapt virtual and augmented reality technologies in the near future. In addition, they
do not think that companies should fear using these technologies due to the lack of interest. In contrary –
it is believed that using these technologies in marketing and advertising helps enterprises increase public
attention and even improve their image. Therefore, companies should not fear the lack of interest by
consumers in regards to virtual and augmented reality and should find solutions to invest in these
technologies to create added value to customers. This study gives an idea of the Estonian consumer
attitudes towards the use of virtual and augmented reality in marketing. The results show that these are
new technologies, and thus most consumers have not developed strict beliefs about this subject.
However, there are many people willing to embrace these technologies and show excitement towards the
potential opportunities offered. 15
Also other research in other countries proves that many consumer increase their familiarity and interest
in virtual reality technology having brief exposure to content. During the study carried out by Nielsen
Media, respondents were exposed to publicly available video content about the potential applications of
VR, ranging across gaming to health care to art. According to this research, just over 50% of viewers
showed some increase in their likelihood of purchasing or using virtual reality technology after their
brief informational experience. A separate Nielsen Media Lab study used a similar methodology,
exposing over 150 respondents to content in a virtual reality headset, resulting in an even great impact:
68% identified as more likely to purchase or use virtual reality technology after the experience.16 It is
likely that the same applies also for augmented reality.

15
16

(Selge, 2017, lk 67-69)
(Nielsen Media and Entertaiment, 2016)
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Horizon Media, the largest and fastest growing privately held media services agency in the world,
announced in March 2016 its most recent research on consumer interest in virtual reality devices. The
research was fielded in Finger on the Pulse, the agency's proprietary online research community
comprised of 3,000 people reflective of the U.S. population. When it comes to exactly what people want
to use VR for, Finger on the Pulse survey respondents listed travel, viewing infrequent live events (like
the Olympics and SXSW), seeing concerts, and playing sports as their top interests.17
A study attempting to shed light on the potential of MAR for supporting mobile tourism applications
was carried out on the Greek island of Corfu. CorfuAR displays information about the points of interest
(POI) a user selects on the screen of its smart phone; and gives navigation directions to requested POIs.
In addition, CorfuAR embeds personalization features, which recommend to the users specific POIs
according to their profile and offer an extra social media feature; the users may rate places they have
visited and recommend them to other peers in the same cluster. The users’ profile for the personalized
version is built on static and dynamically updated users’ preferences. A field study on Corfu visitors
(n=105) demonstrated that the functional properties of CorfuAR evoke feelings of pleasure and arousal,
which, in turn, influence the behavioral intention of using it. 18 Manchester Metropolitan University
hypothesizes in its research that enjoyment from interacting with tourism attractions using wearable AR
technology contributes positively to the overall tourism experience. Researchers conclude that tourism
providers interested in investing on wearable augmented reality technology should place an importance
on the subcomponents of technology embodiment to better mediate tourist experiences with wearable
technology. For example, wearable technology should be designed in ways that it extends, but not
constraints the human bodies, so it will integrate seamlessly with its users’ actions. For tourism
providers, it signifies the positive roles of technology in enhancing experiences in tourism attractions
and justifies the investment in innovative technologies for tourism experiences. 19
Thus it can be concluded that all these above mentioned aspects regarding customer behavior and
attitudes must be considered as crucial aspects when further elaborating the eLearning platform
and the learning material in the field of Augmented Reality for the current project.
17

(Horizon Media Study Finds Two Thirds of Americans Unaware of Virtual Reality Devices, 2016)
(Kourouthanassis, Kostas, Bardaki, & Chasanidou, 2014)
19
(Tussyadiah, Jung, & Tom Dieck, 2017)
18
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3. IDENTIFICATION OF CURRENT ICT TOOLS AND SOLUTIONS
RELATED TO AUGMENTED REALITY ALREADY AVAILABLE

Research was done by all partners to investigate various ICT tools and solutions related to AR that are
currently being implemented in the rural tourism sector and those used for other purposes that may have
potential use in the sector. Pros and cons for the tools were identified. The activity leader was DLEARN
who at first prepared a format including all the requested information for each tool (its type, objectives,
target users etc) and later prepared a report analyzing all tools.
The information collected shows the current state-of-the-art for ICT tools and solutions related to AR
which are currently being implemented in the rural tourism sector. Some of them, indeed, are actually
used for other purposes (Mostly related to “more common” marketing sectors, like furniture + city tours
+ hotels + food&beverage services from mass tourism) but may have potential use in the rural tourism
sector.

The research and analysis conducted here aims to highlight pros and cons of the current solutions, later
exploiting this data for the development of the project’s own AR tool.
Research concluded in the following:
➢ Although their diffusion is still not actually wide, the offer of AR-based apps and tools is already
valid and quantitatively good.
➢ Both in-house developed apps and third parties tools are available, with different purposes tailored on
the user’s needs.
➢ The solutions presented have several fields of application: besides Tourism, we can find tools for
Marketing, Furniture, Food, Leisure, Industry, Culture, Publishing, Education and Training.
The tools identified relate to 4 different AR types:
1. MARKER BASED AR:
13

Marker based applications use a camera on the device to distinguish a marker (something simple like a
QR code) from any other real world object.
2. MARKERLESS AR:
It uses a GPS, digital compass, velocity meter, or accelerometer which is embedded in the device to
provide data based on your location. It is most commonly used for mapping directions and finding
places of interest.
3. PROJECTION BASED AR:
This kind of applications allows for human interaction by projecting light onto a real world surface and
then sensing the human interaction (namely, the touch) on that projected light.
4. SUPERIMPOSITION BASED AR:
It either partially or fully replaces the original view of an object with a newly augmented view of that
same object.
Conclusions
1) AR is a versatile technology, whose various applications may raise inspiration for new different uses
in unprecedent areas. However, not all the reported tools seem to fall within the project’s scope of
interest.
2) The consumer’s psychology has to be taken into account to design a functional AR app. In our case,
rural tourism implies concepts like the pursuit of nature, the quality of life and the enjoyment of
natural beauties. AR technology, then, shall be used to preserve and enhance this kind of experience,
without being too much invasive. Augmented Reality has to be at the service of nature, and not the
other way around.
3) Each user has to «experience» the nature and rural environment also trough the AR app. It should
allow for a deeper knowledge of the background of what the user is looking at (not only the
«physical» view but also historical, cultural and every type of additional information about.
Recommendations, based on the conclusions, for AR tool development are:
14

On the basis of what has been analysed, it can be safely said that, for the purpose of the current project,
the app which we are going to develop should be SIMPLE and USER-FRIENDLY, also suitable for
people with low ICT skills.
Among all the tools collected, the model of the WIKITUDE app (https://www.wikitude.com/app/ ) is
recommended to be used, given its ease of use and the implementation of fast AR projects for any type
of business and addressed to a broad audience.
Its characteristics are:
• SLAM (Simultaneous Localization and Mapping) technology for AR apps;
• Used both for indoors and outdoors;
• Rich media overlays like videos, widgets and 3D models, or augment simple images, buttons and texts;
• No coding skills required, user-friendly interface for a broad range of AR projects;
• Available for Android and iOS devices, as well as smart glasses.
Comparison of Wikitude with other tools to justify the selection of this framework
Comparison between different platforms based on features that are available for the implementation:

15

COMPARATIVE TABLE

ARToolKit

AR Editing
Platform

Offline
recognition

Online
recognition

Markerless

Additional features
Geo-location

Multi Targets

3D Object

Planar Image

Text

Extension/Platform

Tutorial

Target tracking types

Windows, Mac OS, Linux, iOS, Android,
Unity Package,
Smart Glasses

Augment

App (Android, iOS, Windows, Mac)

Aurasma

App (Android e iOS)

BlippAR

App (Android e iOS)

CraftAR

App (Android e iOS), Unity Package,
Apache Cordova

EasyAR

Windows, Mac OS, Android, Unity
Package

Kudan

Android, iOS, Unity Package

LayAR

App (Android, iOS e BlackBerry)

PixLive

App (Android e iOS), Apache Cordova e
Google Glass

Vuforia

Windows, iOS, Android, Smart Glasses,
Unity Package

Wikitude

App (Android e iOS), Unity Package,
Cordova,
Titanium, Xamarin e Smart Glasses
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Comparison based on web-based platforms :
FRAMEWORK

Augment

Aurasma

BlippAR

CraftAR

LayAR

MEDIA

ACCEPTED FORMARTS

3D models format accepted: Collada (.dae
Allows the association of the marker to a 3D mode, and.zae), Wavefront OBJ (.obj), Stereolitography
URL or folder. It offers limited options of settings (.stl) and.KMZ.
for the 3D models, impeding great modifications.
Images file format accepted: JPG,. JPEG, BMP,
PNG, GIF
Allows the association of touching actions on the
screen, to start and end the app and after a
determined amount of time.
3D models format accepted: Collada (.dae).
For example, when an element that composes the Images file format accepted: PNG.
scene is touched by the user, it’s possible to open a Doesn't specify the supported video formats
webpage in the device’s browser, just like other
basic functionalities.
Allows the addition of buttons for social media,
web pages, telephone calls and shopping.
Enables the use of media such as images, audio,
video and supports Youtube, Sound Cloud, Spotify
and other media platforms.
Images file format accepted: Filmbox (.fbx).
Allows the creation of scenes and buttons to guide
the user between them. All of the resources used
can be configured for a better presentation. It also
supports layer animations.
Allows adding buttons, images, videos and 3D
3D models format accepted: Wavefront OBJ (.obj)
models. In the premium version, CraftAR enables
no formato Zip.
statistics about the markers and user access.
Allows the addition of buttons for social media,
web pages, telephone calls, votings, shopping,
Videos file format accepted: H.264/MP4 and
emails, downloads and adding contacts.
Youtube.
Enables the use of media such as images, audio and Images file format accepted: JPG and PNG.
video. In the premium account, LayAR lets you add Audios file format accepted: MP3 and
elements in HTML, run applications and use geoSoundCloud.
located resources.

PixLive

Allows adding buttons for social media, web pages,
PDF files and using text and images as buttons.
Enables the creation of scenes and buttons or
timers to navigate between the scenes. Allows the
use of media such as images, 360˚ images, 3D
models, audio and video. Allows the use of geolocated resources and drawing applications.

Wikitude

Enables the use of media such as images, video and
3D models. Allows the insertion and edition of text Doesn’t specify the supported formats.
and buttons for social media.

3D models format accepted: Collada (.dae), 3DS
Max (.3ds), Wavefront OBJ (.obj),
Stereolitography (.stl).
Videos file format accepted: H.264/MP4,
Youtube,
Vimeo and Dailymotion.
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Accepted formats for the wikitude:
.wt3 format. But you can have both .fbx file format (Autodesk) or Collada(.dae)files then you can
convert to .wt3 format via Wikitude 3D Encoder.
Type of input Media in wikitude : images,videos and 3D models. Adds and edit of text and buttons.
Comparative chart
of AR development
tools based on
scores:

Wikitude has the frameworks that can be used by users that not necessarily have developed software
before. This allows an easier and faster creation of educational applications. Both of wikitude and
Vuforia allowing the recognition of planar images,3D objects,geo-located markers,multi-target and
markerless tracking and both online and offline target tracking. The only differences between Vuforia
and wikitude are :
Vuforia : able to recognize and interpret textual targets.
Wikitude : a web-based platform for creating and editing AR elements which enables wikitude to get
higher scores based on the above chart. Wikitude offers us a greater number of possibilities and adjusts
to the needs of our project, that is why this platform has been chosen to develop our app.
After we do the internal study of what we can and can not include in our app, we will proceed to the
release of the low fidelity prototype. The future application will have marker recognition and GPS
recognition.
18

4. STUDY OF THE CURRENT VET EDUCATIONAL OFFER EXISTING
IN EU

4.1 CURRENT USE OF AUGMENTED REALITY IN EDUCATION

Even though the role of augmented reality in K-12 online learning and blended environments is still at
an early stage, significant efforts have been made to frame its core affordances and constraints, and
outline potential future developments. Despite high costs, inadequate pedagogies, and continuously
developing technology, AR tools can provide a significant opportunity for immersion and will play a
key role in future educational settings; therefore, scholars and practitioners need to be properly involved
and trained.20
The stormy development of technologies today gives its influence in the field of education. In the high
and higher education the technology connected students of the digital generation are ready and wait the
information and communication technologies to be included not only in their everyday life but in the
process of education too. The development of training materials which correspond to the visually kinetic
style of learning of students from the digital generation is the main aim of the use of AR in the higher
education.21
AR is in an early phase and, despite its growing popularity, how to use it for learning goals is still a
complex challenge to address. This is especially true if we consider its adoption in online learning and
blended environments. Insufficient competence and prejudice toward AR/IVR adoption are alive in the
field. Regardless, teachers claim that technical support and professional development can make a
difference in properly introducing these tools in their educational settings.22

20

(Gandolfi, 2018, lk 545)
(Videnov, Stoykova, & Kazlacheva, 2017, lk 443)
22
(Gandolfi, 2018, lk 553)
21
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Scientific research indicates that different experiences and research initiatives related to AR utilization
have recently been undertaken at various educational levels: primary education (Bongiovani, 2013);
lower and upper secondary education/vocational training (Avendaño, Chao, & Mercado, 2012; Bressler
& Bodzin, 2013; De la Torre et al., 2013; De Pedro Carracedo, & Méndez, 2012; Di Serio, Ibáñez, &
Delgado, 2013; Kamarainen, Metcalf, Grotzer, Browne, Mazzuca, Tutwiler, & Dede, 2013; Liu, 2009;
Pasaréti, Hajdin, Matusaka, Jámbori, Molnár, & Tucsányi-Szabó, 2011); and university teaching (LinT,
Been-Lirn, Li, Wang, & Tsai, 2013; Pei-Hsun & Ming-Kuan, 2013; Redondo, Sánchez, & Moya, 2012;
Rodríguez, 2013). Applications have been implemented in many different curricular areas such as:
engineering (De la Torre et al., 2013); architecture (Carozza et al., 2012; De la Torre et al., 2013;
Redondo et al., 2012); town-planning (Carozza, Tingdahl, & Gool, 2014), mathematics-geometry
(Avendaño et al., 2012; Bujak, Radu, Catrambone, MacIntyre, Zheng, & Golubski, 2013; De Pedro
Carracedo & Méndez, 2012); art and history (Ruiz, 2011); language learning (Emma, Liu, Tsai,
PeiHsun, & Ming-Kuan Tsai, 2013; Liu, 2009); technology (Rodríguez, 2013); design (Ko, Chang,
Chen, & Hua, 2011); chemistry (Núñez et al., 2008; Pasaréti et al., 2011); física (LinT et al., 2013); or
geography (Klopfer & Squire, 2008; Tsai, Liu, & Yau, 2013). 23
There have been several literature reviews completed that are directly related to the use of AR in
education. Most recently, Akçayır and Akçayır (2017) found an increase in the number of AR studies in
the last 4 years. They provided evidence that the biggest advantage of AR is enhancing learning
achievement. Kysela and Štorková (2015) claimed that AR could make history and tourism instruction
more engaging and situated.24
As can be seen, very little reference has been made in the research to curricular areas such as travel,
tourism or hospitality, thus indicating that use of AR in these disciplines is novel in its character. This
argument is further supported by A. Hassan and T. Jung in their recent research about AR as an
emerging application in tourism marketing education. They say: “At present, AR technologies are in use
in many academic disciplines including medicine, geography, information technology, computer aided
entertainment and many more. As the prospective benefits of this technology are said to be immense,

23
24

(Caber & Barroso, 2016)
(Gandolfi, 2018)
20

tourism marketing education is believed to experience a comprehensive application of AR in coming
years.”25
E. Marchiori and L.Cantoni from Lugano University share their experience of including Augmented
Reality in Tourism Education Programs, namely development of a augmented reality project as part of a
master's course on eTourism within a curriculum. It presents an opportunity to foster community
engagement with local tourism actors and experiential learning for international students, who were
asked to study a local destination. Results show how the introduction of a practical project into the
tourism curriculum proved to provide better learning of the application of eTourism.26
Pedagogical explorations targeting AR are still somewhat rare; yet we know implementation requires
awareness in terms of planning and preparation. Therefore, researchers and experts need to formulate
proper professional development strategies for educators and practitioners embracing software selection
and reference rubrics. This will support moving beyond the novelty effect of AR to support instruction
and cognition (e.g. knowledge retention). AR content is usually harnessed – and not created – by
educators. This situation could lead to weakened educational potential in terms of learning outcomes and
curriculum integration. Therefore, teachers should start to explore development tools for shaping their
own media experiences aligned with their instructional activities. Understandably, there is a risk in
learning something that is constantly evolving and that is still characterized by a narrowed educational
focus (several AR programs used in education do not have explicit instructional purposes).27
It can be concluded that as work by different researchers in different countries indicates, there is
very limited research done on use of AR in curricular areas such as travel, tourism or hospitality.
This indicates that use of AR in these disciplines is novel in its character even in university
education, and most definitely in vocational education.
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(Hassan & Jung, 2018)
(Marchiori & Cantoni, 2015)
27
(Gandolfi, 2018, lk 9)
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4.2 EDUCATIONAL OFFER EXISTING IN EU

Participants of the Activity 2 (Study of the current VET educational offer existing in EU) were foreseen
to be OTMK, EUROGITES and DLEARN, according to the project application. However, also partners
CETEM and KIT kindly contributed with their inputs to the study. Based on the inputs provided by each
partner, ERTO prepared a report analysing all results.
To cover all EU countries, and not only the countries involved in the proposal, a division of countries
among the partnership was made and each partner analysed those countries they were responsible for. It
was planned in the project application that a minimum of 20 relevant VET programs (5 per partner) will
be identified. When doing research on the educational offer, however it proved difficult to find English
language information on VET programmes and therefore also the research includes colleges and
universities, whose programmes were available also in English language. The research that was done
covers more than 50 programmes from 30 different European countries.
The table below summarizes the courses at different educational institutions from different European
countries, which were investigated by project partners in the search of educational elements in the field
of augmented reality in their curricula. The first intention had been to identify Tourism related courses
that include elements of Augmented Reality teaching in their modules. However it very soon became
clear that Augmented Reality is not in the majority of cases included yet in tourism studies. Therefore in
the process of research the research array was widened to include also educational offer of other courses,
which could demonstrate teaching content of AR.
Another obstacle that emerged during research was the issue that it was not possible to obtain adequate
English language information on vocational education, so the research was expanded to include also
University level education as well as other stakeholders. To provide a wider array of available
educational offer, also short courses provided by private organizations were included in the case of some
countries.
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Country

Germany

Name of Institution: Name of the

Mention of AR in the course

course

description/contents/syllabus

Frankfurt University of Applied

No mention of AR

Sciences: Tourism Management
BBW University of Applied Sciences:

No mention of AR

Tourism and Event Management
Tourism Schools MODULE of WK
Austria

No mention of AR

Vienna: Higher Educational Institute for
Tourism
Brussels Business Institute - BBI:

Luxemburg

No mention of AR

Bachelor in International Hospitality and
Tourism Management

Switzerland

Swiss School of Tourism and

No mention of AR

Hospitality: Swiss Professional Degree
Olustvere School of Service and Rural

No mention of AR

Economics: Rural Tourism / Tourism
Estonia

Organizer
University of Tartu Pärnu College:

No mention of AR

Tourism and Hotel Management
Lahti University of Applied Sciences:

No mention of AR

Business Information Technology (BA)
Finland

Lahti University of Applied Sciences:

No mention of AR

Tourism and Hospitality Business
Management (BA)
Croatia
Slovenia

LIBERTAS International University:

No mention of AR

Tourism and Hospitality Management
University of Maribor, Faculty of

No mention of AR

Tourism: Tourism
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Latvia

Turiba University: Bachelor in tourism

No mention of AR

and hospitality management
Lithuania

Vilniaus kolegija / University of Applied

No mention of AR

Sciences: Tourism Management
University of Stavanger, International

No mention of AR

Hotel and Tourism Leadership
Norway

Inland Norway University of Applied

Virtual and Augmented Reality course

Sciences: V2VRAR Virtual and Augmented
Reality

Slovak University of Agriculture in
Slovakia

Nitra: Rural Development and
Development of Rural Tourism
BA of IT, Communication and New

Denmark

No mention of AR

No mention of AR

Media (ITCOM) at Aalborg University
Copenhagen
Dalarna University College, School of

Sweden

No mention of AR

Technology and Business Studies,
International Tourism management
Academy of Tourism and Hotel Management

Poland

No mention of AR

in Gdansk: Bachelor in Tourism and
Recreation
Masaryk University: Service Science,

No mention of AR

Czech Republic Management, and Engineering study
programme
Qualità e Sviluppo Rurale SRL (Quality and

Italy

Augmented Reality course

Rural Development Ltd): Augmented Reality
for professional and technical sectors
Unipro SRL (Unione Professionisti Learning

Augmented Reality course
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Resources): Augmented Reality Course

Cyprus
Greece

Tourism Training Cyprus: Special training
needs of individual Hotels and Companies

School of Tourist Professions: Technical

No mention of AR

Vocational Studies
Digijeunes: VR EDU: Virtual Reality

France

No mention of AR

Augmented Reality course

and Augmented Reality in the field of
youth work and informal education
MECB Ltd: Exploiting Augmented

Malta

Augmented Reality course

Reality (AR) for Creating Joyful &
Enriching Training Material
National University of Distance

Virtual and Augmented Reality course

Education : MOBILE APPLICATIONS
FOR TOURISM (2nd EDITION)
University of Balearic Islands: EXPERT

No mention of AR

UNIVERSITY IN E-TOURISM:
ONLINE MARKETING AND
MARKETING.
Spain

University of Balearic Islands MASTER

No mention of AR

IN TOURIST RECRUITMENT.
University of Balearic Islands
MASTER'S DEGREE IN TOURIST

No mention of AR

MANAGEMENT (MTA).
Rey Juan Carlos University: MÁSTER

No mention of AR

DIRECCIÓN INTERNACIONAL DEL
TURISMO
University of Hertfordshire: Business
UK

No mention of AR

and Tourism
University of Coventry: International

No mention of AR
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Tourism Management MSc
University of Plymouth: BA

No mention of AR

(Hons) Hospitality, Tourism and Events
Management
Porto Business School: Tourism and

No mention of AR

Hospitality Management
Portuguese Tourism School: “E-

No mention of AR

commerce” short course
Portugal

Aveiro University. Higher Institute of

No mention of AR

Accounting and Administration:
Technological Specialization in
Techniques and Tourism Management
Polytechnic of Leiria: DIGITAL

No mention of AR

MARKETING IN TOURISM
International Business School: BSC In
Hungary

No mention of AR

Management with Tourism
Budapest Metropolitan University: BA in No mention of AR
Tourism and Catering
American Hotel Academy: Master of

No mention of AR

Science International Hospitality &
Tourism Business Management
Romania
Danubius University: The Economy Of

No mention of AR

Commerce, Tourism And Services
Taught In English
University of Twente: BACHELORS
The

PROGRAMME IN BUSINESS& IT

Netherlands

HAS Univ. of applied sciences: Geo
Media & Design

No specific mention of AR, however
likely is included
Virtual and Augmented Reality course
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EON Realiy Belgium. VR Innovation

Virtual and Augmented Reality course

Academy: AVR Knowledge Grant
Thomas More. University of Applied
Belgium

No mention of AR

Sciences: International Tourism and
Leisure (English)
University of Antwerp: Bachelor of

No mention of AR

Electronics and ICT Engineering
Tecnology
Dublin Institute of Technology (DIT).

No mention of AR

School of Hospitality Management
Ireland

and Tourism: Bachelor of Arts Tourism
Management
Cork Institute of Technology: Bachelor

No mention of AR

of Business in Tourism Management
Varna University of Management: BA
Bulgaria

No mention of AR

International Hospitality Management
International Business School: BA in

No mention of AR

Tourism

The desktop research also included search of each organisation’s website for key phrase augmented
reality. In the annex of the report of A2, at the end of each educational offer there is additional
information provided on involvement in AR of the specific educational institution. Eg, even when the
table below mentions that the investigated course did not mention AR, the annex could show that there
are eg other courses at the institution which do include elements of AR, that the educational institution is
participating/has participated in projects dealing with AR or has staff that is doing research/interested in
doing research in AR field. Therefore the annexes form an integral part of the A2 study, contributing
added value and additional information.
The information provided on different types and levels of courses in the field of augmented reality,
and additional details that can be obtained from their websites, can serve as examples to extract
ideas from, for the development of the project’s eLearning platform and the learning material.
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5. NEEDS FOR THE USE OF AUGMENTED REALITY AND RELATED
TOOLS IN THE RURAL TOURISM SECTOR

Within this activity, partners compiled the opinions and comments from the defined target groups
regarding the actual VET offer for the rural tourism so as to recognize the highlights and their
improvement points. Micro enterprises and experts from the sector were reached along with other
stakeholders, educational institutions, business representatives, regional VET and labour authorities etc
close to the rural tourism and digital sectors due to their scope, geographical situation or any other
reason.
Activity leader EUROGITES designed the methodology to collect basic information. Online surveys
(based on GoogleForms) and focus group meetings (partners arranged co-working sessions with
companies and key stakeholders) were used to gather information.
68% of the respondents of online survey had already heard about AR and 93% consider it an interesting
tool for rural tourism and tourism in general.

Advantages expected from AR for tourism services, according to the survey are:
● Innovative, attractive way of providing information
● Offer perspectives, information, experiences to the user that cannot be provided by traditional
static formats (website, maps, online guides)
● Improve individual movement and decisions of the visitor in the area
● Allows for more interaction, communication, service for the client
● Incorporates aspects of gamification
● Improve and simplify the management, organisation and efficiency in the service
● Provide a more complete and interesting user experience
● Improve the understanding / interpretation of cultural resources

Problems for implementation of AR in tourism services, according to the survey are:
28

● Wireless or internet coverage not always available, sufficient, or not reliable/stable
● Client expects high-quality content and presentation, this is expensive and resources are limited
● Need of adequate IT equipment -> cost
● Regular updates are necessary -> time
● Apps will be de-installed if they are useful only in a specific area
● General standards and a generic one-fits-all app do not exist
● Need to adapt for specific service / situation, versus cost and generic solutions

The survey identified the following aspects, needed to implement AR:
● Technology / tools to create content
● Easy-to-use backend
● Qualified staff for maintenance / technical knowledge
● Training
● Time budget for maintenance
● Complete information about the realistic / viable options
● Practical cases for orientation and possible replication in rural enterprises

The main conclusions from the online surveys are as follows:
● Only basic knowledge and understanding of AR exists in the sector
● There is high interest and curiosity
● Some replies indicate confusion with VR, or at least incomplete understanding of AR
● Very basic, take-by-the-hand information and training is needed
● Also tools must be easy and take-by-the-hand
● Technical constraints (connectivity, equipment) are an issue, but not critical

Other remarks that were made were showing concern about data protection; also it was stressed that
intuitive and easy-to-use solutions are needed that take little time away from the ordinary activities of
rural entrepreneur.
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Focus groups and 1-to-1 interviews were conducted by all partners. Report on the activity presents the
results country by country. The present research presents the conclusions from focus groups and similar
from all the partner countries and these are presented below.
Regarding use of AR in businesses or other services the key points are:
● High interest, curiosity, and theoretical awareness of the future
● Low knowledge and practical awareness
● Existing solutions too complex for wide uptake, but will be mainstream in the future
● Guidelines for cost-benefit analysis that helps a provider decide about using AR
● Training and tools must start from a very basic level of awareness and knowledge
● “take by the hand” principle
● Consider limitations of IT equipment
● Guidance of possible use of AR – both to enhance existing information, and to create new
products
● Define what exactly the project can deliver – avoid false expectations

Regarding AR in vocational training and similar the key points are:
● Almost not existent so far in formal tourism education
● Only Estonia offers a proactive political environment to increase resources
● AR should be included
o in all curricula that refer to IT training, as part of the practical creation and use of IT
o in tourism marketing and similar programmes, from an awareness point of view
● Access to training in AR should be made available for entrepreneurs and staff of tourism
installations / services (lifelong training programmes etc.)
The conclusions from both the online surveys and focus groups, which can be made for the toolkit
design, are present as follows.
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Online is ideal for this type of training content, especially when combined with online or PC-based tools
to implement in parallel what is studied. Additional support (blended training, local mentors, etc.)
should be considered. Solutions should have the format of a tool kit for SMES to implement AR in their
individual service. Two types of tool: Training, and Technical (IT) tool. Both must start from a very
basic (or zero) level of previous knowledge.
Training tool
Content
● Awareness raising and understanding of AR
● Minimum technical resources and knowledge that are required
● How to implement AR in a small and micro business
● Types of content and how to generate + manage it
● Physical markers, GPS, hybrid – where and how
● Multi-lingual capacity, translation tools and how to use them
● Training on the tool
● Recommend technology providers for tasks that cannot be covered by the tool
Methodology
● Online training, with break-down in different modules that should (as much as possible) be
designed for independent / stand-alone study.
● Continuous need to apply acquired knowledge: small tasks, example cases, etc.
● Use as many videos and practical examples as possible
● Blend the use of the Technical Tool into the content of the training kit
● Include sessions in local groups for practical implementation and questions (blended learning) ->
the Mentor concept can be useful here
● “Simple language” and “take-learner-by-the-hand” approach
Technical Tool
The technical tool should have the following characteristics:
● Self-standing basic solution to apply AR in small businesses
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● Content management
● Content creation
● Marker creation
● Multi-lingual of content
● Options to implement: local on WiFi, generic via 4G, download of App or real-time via 4G
● Must be operative with a standard existing IT (PC 2-3 years old, WiFi, internet connection) – no
specific hardware investment
● Scalability of basic solution (the only feasible option) to higher levels
● Intuitive use – “take the hand of the user and guide him”
Open questions that need to be considered during the project’s AR tool development process:
● Content Structure (index) of training tool
● Realistic scope that can be covered by the IT tool – decisions upon
o Marker-based, GPS passed, combined
o Creation and management of content – multilingual is “must”
o Implementation and necessary infrastructure (local – WiFi based, or generic 4G)
● Define precise information to tourism entrepreneurs on what support and tools the project will
really be able to provide, in order to avoid false expectations
● Property of the tool, underlying cost for licenced use of a generic platform
● Technological update and maintenance of the tool → exploitation plan
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6. REQUIREMENTS FOR THE AR TOOL/APPLICATION

The environment of the Augmented Reality Application for use by students and professionals in the
tourism sector should be:
1.Easy to use. User-friendly.
2.Requires little time to be learned.
3.Encourages the students to properly explore geometry of objects.
After a thorough evaluation of the requirements that the application of augmented reality should have
for its use in tourism, and the possibilities that we have, we came to the conclusion that the technical
specifications and features that our tool will have are:


Tutorial

A guide should be made as an aid so that the future user can manipulate the application correctly. The
guide has to be made for users who do not have technical knowledge in the handling of this type of
applications.


Marker recognition:

For this requirement what is desired is that the application automatically recognizes marks by means of
the use of the mobile phone camera and captures the real environment in which said markers are placed
for their respective processing.


Geo-location

In addition to recognition of qr markers, the application should also have the option of geolocation to
show places of tourist interest.


Online connection

An internet connection will be necessary for the proper functioning of the application.


AR Editing web-Platform

The contents that will be displayed through the application will be located on a Web platform, where
they can be edited. This must be simple and intuitive to use.


Easy handling tool

Taking into account the final goal of the tool, it must be simple and easy to use for its best use within the
educational environment.
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Type of data

The information that can be "augmented" through the tool will be in the form of:
o Images
o Videos
o Texts
o Web Links

As a first approach to the future application, it has been agreed that a web platform will be developed,
where the user will create a profile and within their account will host all those projects / data that they
want to augment. At the same time the application of augmented reality will be developed, through
which the information located on the web will be displayed on the device. An internet connection will be
necessary for the correct use of the application.
Functionality -> Management web + Augmented Reality Tool. Graphic:

GPS or
QR +
Images,
video, etc

Mobile app to
display AR content.
Use of wWikitude
SDK

CMS - Web
tool (PHP)
to upload the
AR data
RURAL
MANAGER

DDBB
(MySQL)

A.R.
data

Rural tourist

Next step to take within the project will be the low fidelity prototype of the web and App Browser.
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