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Abstract. Nowadays, there is a rising demand of reusing the constantly enriched
information from heritage digitalization in diﬀerent ways. One of the objectives
of the EU Europeana Space project is the development of a holistic approach for
educating people (grown-ups and kids) on Monuments that are listed at UNESCO
world heritage list, in Cyprus. The proposed model action is based on the cross
cultural approach which, at the same time, responds to the contemporary peda‐
gogical and methodological directions. The system uses innovative digital
heritage resources to help the user learn about the diﬀerent phases of the monu‐
ment, the history, the architectural value and the conservation stage. The result is
a responsive educational platform, where every Monument is a diﬀerent course
and every course is addressed to diﬀerent age groups. Moreover, part of our future
work is the evaluation of the platform by particular groups of our target users.
Keywords: 3D models · Education · Digital heritage · Cross-cultural · CH data
reuse

1

Introduction

Objective of the project is the holistic approach of a listed UNESCO World Heritage
Monuments in Cyprus, for development of a platform to educate people (grown-ups and
kids). The system uses innovative digital heritage resources, in order to help the user,
in a UX friendly way, to learn about the diﬀerent phases of the monument, the history,
the architectural value and the conservation stage. The resulting platform is accessible
through smart devices and desktop computers, (in the frame of “Bring Your Own
Device” a.k.a. BYOD). The main challenge was the reuse of Europeana Data (Pictures
and 3D objects) in a way that the information on the platform would be comprehensible.
Computer technologies allow various visualizations and digital re-constructions of
archaeological monuments and sites. These models can be integrated in a demonstration
as an educational user friendly platform, a tool that addresses Cultural Heritage (CH)
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artefacts’ reconstruction by using the Europeana (and other creative commons) collec‐
tions. The work started with a preliminary search on Europeana and other online
management galleries and the identiﬁcation of objects/monument for the demonstration.
It then used the images and models that can be found on Europeana as thumbnails and
that can be reached through Europeana on the holders’ web-sites. When the object is of
high quality and ready, then it can be oﬀered for free use to education, architecture,
historians, civil engineers, students, etc. The tool will be available by the end of the
project as a Pilot test platform for primary, secondary, tertiary educational levels, and
also to support vocational training (for archaeologists, preservation, protection of monu‐
ments and sites), and the tourist industry (for example guides). Also, an evaluation plan
has been set up in order for us to have the ﬁrst results from our target users, their reactions
to the content and how the platform could be implemented as a teaching procedure.

2

Aims - Limitations

The basic aim of the project is the development of a completed system of a digital
information, education and entertainment (edutainment) for adults, adolescents and
teenagers concerning the most representative monuments and landmarks of Cyprus,
reusing existing data from Europeana.
The proposed UNESCO monuments digital learning system will further aim to:
1.
2.
3.
4.
5.

Help users to learn the history of the UNESCO monument
Educate users in architecture and cultural heritage
Raise awareness on protecting and conserving our heritage
Promote the UNESCO monuments
Inform on risks that threaten the monuments

For the development of the Educational Tool, we are re-using Digital Heritage Data
(DHD), starting from simple pictures of the Monuments and - at the highest end - 3D
objects. A complete recording of a monument requires the ﬁrst step to be a digitization
to develop the 3D model. 3D objects can be presented by plethora of methods and tech‐
nologies depending on factors that inﬂuence the monument and the suitability. Three
most common factors that need to be calculated before initializing an approach to a 3D
reconstruction are the following: (a) Complexity in size and shape, (b) Morphological
complexity (level of detail) and (c) Diversity of raw materials.
Since in this project’s aim is the re-use of CH data that thrive through Europeana
collections, we contacted an in depth research for this content in Europeana’s Reposi‐
tories. Apparently, Europeana’s content is ineﬃcient for 3D image reconstruction.
Furthermore, the Digital Heritage Surveying Data (DHSD) is also limited as well as
several other techniques that are also helpful in the 3D reconstruction procedure of a
monument, as empirical techniques, topographic techniques and rectiﬁed photography.
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Educational Approach

Taking into consideration all the aforementioned limitations, we adopted our project to
the content we had available. Certain images and 3D models of UNESCO’s monuments
in Cyprus were used in order to form the educational content of the platform. The
presented educational tool responds to the multicultural features of present era but at the
same time to the contemporary pedagogical and methodological directions.
Nowadays, the challenge of re-using digitized cultural heritage content from Open
Repositories is an issue that concerns scientists, practitioners, professionals and insti‐
tutions of the related ﬁeld. One of the areas that re-use can yield fruit is education. On
the one hand, arts and cultural heritage education has been regarded as the key factors
in development of the knowledge society and creative ability [1]. On the other hand, the
ongoing development of Information and Communication Technologies (ICTs) is
providing new opportunities of representation and interpretation of cultural heritage.
Thus, learning about cultural heritage with the mediation of ICT tools and methods - in
our case the e-learning platform enriched with multimedia content - can be aﬀective in
all educational levels by using appropriately the available ICT aﬀordances.
Information technology and the ‘culture of the image’ gradually and steadily gain a
key role in school learning while at the same time there is a constant fervent eﬀort in
the modern educational systems to functionally and eﬀectively integrate the ‘new media’
both as teaching tools and as a distinct separate school subject (in ventures of a refor‐
mation/review of the content of the existing curricula). Besides all this, the most impor‐
tant reason for using digital tools in education is because it constitutes an entraining way
for the acquisition of knowledge and it can compose a refreshing change to the daily
school routine enhancing children’s enthusiasm [2]. Apart from underage learners, we
also aim to engage adolescents, adults as well as vocational trainers in learning and
becoming aware of these historic monuments. Learning about the culture, the living
conditions, the human creations and attitudes in the course of time, understanding the
historic-cultural events and the evolution of society, and ﬁnally discerning what has
survived at the sociocultural surroundings, is the quintessence of arts and cultural
heritage education. But in order to achieve the favorable learning outcome, there are
four learning approaches that we employed for ensuring the values of ICTs in cultural
heritage education: (1) Personalized, inquiry-based learning approaches (2) On-site and
anywhere learning experiences (3) Interdisciplinary learning approaches and (4) Collab‐
orative learning experiences [1].
Each one of these approaches has its origins to the main changes brought by the
massive and precise digitalization of Cultural Heritage in the recent years. Every single
cultural artifact becomes digital in a way that its primary ontological value is expanded.
For instance, images of such artifacts are no longer bi-dimensional; their detailed and
zooming abilities allow users to study and interact with them in any preferred dimen‐
sional level. What is more, zooming out of those images puts cultural artifacts into a
wider context that reveals where they lie on or have been created. These are perspectives
that can adopt innovative approaches to teaching and learning [1]. In the sections below,
it is analyzed how we manage to approximate the aforementioned approaches to the
online educational platform.
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Methodology

First of all, it was very important that the design of the online educational platform would
follow the “bring your own device” (BYOD) [3, 4] approach, as the most common and
easier to apply method. BYOD refers to “technology models where students bring a
personally owned device to school for the purpose of learning” [5]. There has been an
increasing interest in supporting BYOD in schools by growing support from students,
parents, and teachers. A US survey conducted by Project Tomorrow, shows that over
60 % of middle and high school students prefer to use their own devices for learning
unlike school supplied laptops or netbooks [6]. Another survey by Bradford Networks
for educational institutes in US and UK [7] showed that 78 % use devices in their school
systems “for personal use by teachers and students,” while 72 % stated that students use
the devices to complete class assignments. The results indicate great acceptance of
BYOD approach and that might be due to the very purpose of any educational sector to
provide knowledge with every means of information possible. Nevertheless, although
BYOD is generally considered to help promote better outcomes via a more personalized
learning and act as a connection between home, school and other spaces, how BYOD
can oﬀer to inquiry-based pedagogical practices in authentic learning environment is
still immature [3].
Therefore, in order to achieve a more personalized and possible on-site and anywhere
learning experience, we developed a platform compatible to all smart devices (android,
iPhone, iPad, windows tablets). A responsive web site was decided to be used, with the

Fig. 1. Screenshot of the web site of Panagia Assinou online course. Orthophotographs,
photogrammetric pictures, 3D sections and other surveying products were used for educational
purposes.
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capability to run on desktop and portable devices. The design of the platform is based on
an Educational Theme (WordPress) with CSS reconfiguration. The decision for an Educa‐
tional Theme was taken in order to use an environment familiar to most of the visitors
(both students and teachers). Since it is widely regarded that the most common used educa‐
tional platforms at the internet are Coursera, Udacity, edX etc. [8, 9], we use similar User
Interface design so that is familiar to the users. This way we cover the UX Design require‐
ment (Fig. 1). Having in mind that the challenge is to use the Europeana Data (mostly
photogrammetric pictures and 3D objects) in a way that the information on the platform
will be comprehensible by the users, data should be presented in an appropriate way so to
cover all the users’ spectrum. Most of the data have little metadata information and they
lack history and cultural value description (semantics). Even when we have this informa‐
tion, we need to adjust the data to make the information useful for educators and people

Fig. 2. A detailed site map was the ﬁrst step to design the site.
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that are not familiar with cultural heritage. The first step was to design a detailed Site Map,
taking under consideration the UX Design guidelines (Fig. 2).
As one can see at the demonstrator site (wp.digitalheritagelab.eu), every monument
is a diﬀerent “Course”. Every course has a number of lessons, just like in any online
education portal. The information about the monument is divided to separate lessons,
as follows (Fig. 3):
1. Lesson about the History of the Monument.
2. Lesson about the Local History: short reference on the local history through the
literature study.
3. Video: short dramatized video, which presents on a descriptive and communicative
dimension the key elements that anyone should know about the monument (in an
understandable form, suitably subtitled for both adults and children).
4. Glossary: important words that are used at the text.
5. The 3D object (downloadable in a pdf ﬁle and in a simple online version).
6. Comprehension questions.
7. Activities: puzzles, hotspot images, games.
8. Quiz: a short quiz (usually 10–20 Questions) about the Monument. You need to score
70 % in order to pass.
9. References: resources and links for further studying

Fig. 3. Example of lessons’ structure. The 3D ﬁle is used for download purpose, encouraging
the schools to use it for 3D printing and then painting it in classrooms by the kids.

In every lesson, there is a time estimation, to help educators and users to manage
their own time and pace when studying about the monument. At the end, there is a
“Review” section. Every visitor can write a review and choose 1–5 stars for the course.
This way, courses with better score will be proposed at the Home Page. Finally, users
can print a “statement of accomplishment” of the Course, if they pass the Quiz.
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The web site, as an educational tool, uses diﬀerent digital heritage data depending
on the age of the users. For kids aged between 6 and 10 years old, the ortho-rectiﬁed
pictures were used as a puzzle game (Fig. 4). For older kids the same pictures can be
used as “ﬁnd the hot-spot” game, were useful information is hidden under diﬀerent hotspots of the image (Fig. 5). In all ages, 3D models of the Monument are used to encourage
interaction but - most important - to give the teacher the opportunity to download and
3D print the model. This way, the kids can touch, paint and interact with the Monument’s
model, enriching the overall learning experience. Furthermore, students could be divided
into groups (either e-course is a lesson inside the classroom or homework assignment)

Fig. 4. Using ortho-rectiﬁed pictures for developing interesting online games for educational
purposes. In this case, a picture was used for an online puzzle game, addressing kids aged 6 years
old

Fig. 5. Using photogrammetric or panorama pictures for developing interesting online games for
educational purposes. These pictures cover bigger areas than usual pictures and more “hot spots”
could be applied on them, with more information.
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so to foster collaboration among them to produce shared ideas and form knowledge
through communication and interaction. What is also achievable via the e-learning plat‐
form is the collaboration between students from diﬀerent schools, either Cypriot or
International. These collaborative learning experiences are available by the proper use
of such ICT tools.
At the same time, the content of every lesson is diﬀerent, depending on the ages of
the users. For users aged over 16 years old, for life-learning users and for vocational
training, the content is more advanced; the glossary is more complex and the demands
(quiz, comprehensive questions) are higher. The courses (monuments) that are addressed
for younger children, the content is simpliﬁed according to their age. In order to organize
the courses and improve the user experience of the site, three virtual teachers were
developed. Each teacher has diﬀerent ages in her/his virtual classroom and diﬀerent
courses (monuments). This way, if an educator teaches i.e. elementary school, she/he
would follow the elementary school virtual teacher, using fast and eﬃcient the correct
courses for the classroom.

5

Results - Conclusions

Today is obvious that we have a lot of digital data (especially from crowdsourcing
platforms like Europeana) with controversial information. If any student, educator or
simple user needs to learn or study the history of a monument, usually she/he ends up
(through google search) to huge number of information, text, picture (with no obvious
connection or order) and without the semantics or the metadata that they need to study
the Monument.
In order to achieve rigid results, we combined the Europeana and Open Source Data
on the Internet, with an educational tool. The model construction is based on the crosscultural approach, which responds to the multicultural features of present era but at the
same time to the contemporary pedagogical and methodological directions.
The result is an online learning user-friendly experience, where visitors (educators,
students and simple users) have the opportunity to read, watch, interact (3D model) and
test their knowledge in cultural heritage. The information is adjusted to their needs and,
if they ﬁnish the course successfully, they can use the references to deepen their knowl‐
edge.
The aﬀordances described above: personalized content for diﬀerent ages, roles
(teachers - students), professionals, can be furthered integrated with interdisciplinary
learning dimensions. Speciﬁc objects can be linked with external or internal data to
related sources from various relevant disciplines. An existed network could be broad‐
ened with historical, socio-cultural, economical and other geographical links, which
allow a stronger interpretation of the presented cultural artifact itself [10].
Moreover, one of the future features of the platform would be the ability to provide
a 3D model of the monument constructed by photographs taken by actual users being
on the site’s physical environment. For cultural e-courses this kind of personalized elearning functionality, and therefore personalized interaction, is one of the most impor‐
tant requirements [10].
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Last but not least, Europeana’s content enrichment with Image Based Modeling Data
is considered to be vital in order to overcome the existing obstacles and limitations and
to provide the user with superior robusting experiences.

6

Future Work

An evaluation of the platform is planned to be conducted with (a subset of) our target
users participating at the procedure. Students, teachers as well as teaching inspectors in
two schools, one in Greece and the other one in Cyprus, will evaluate the platform. In
order to cover the cross-cultural aspect of the application, it is important to engage both
the users that know the monuments and can visit them on site (Cypriots) and the users
that might have some information about the monuments but they are not capable of
visiting those (Greeks). The evaluation of the educational aspect of the platform will
follow a methodology of joint techniques, in order to have a more integrated and overall
view of the evaluation results.
In this phase a prototype of the platform is completed and running successfully and
we intend to run a formative evaluation. Formative evaluation, is usually taking place
during the development or improvement of an educational program or product [11], in
order to make it more eﬀective and make any changes appropriate as well as to check
whether it meets the learning needs of the users [12, 13]. It is a user-centered
approach [14].
Before evaluating the platform, some deﬁnitions of the terms involved must be clear.
First, educational software is considered any application used for the computational
support of education and teaching. Evaluation of educational software is the systematic
collection, analysis and interpretation of information of any aspect of a product, with
direction to the ascertainment of its eﬀectiveness and eﬃciency or the estimation of any
other parameters relevant to its applicability [15]. Generally, in the evaluation process
of educational software, the educational environment where the software is used, the
perceptions of the students as well as other parameters involved in the learning process
(stakeholders, environment), should be taken into consideration [16].
Regarding the collection of research data, it has been noted that the persistence with
one technique can inﬂuence or misrepresent the image of the subject that the researcher
has dealt with [17]. So, it is necessary to use combinatorial methods, such as interview,
focus groups, and/or (e-)questionnaires. Those three methods are planned to be
employed in our evaluation process. The teaching inspectors will evaluate the platform
through interviews, teachers will use questionnaires and ﬁnally, students will evaluate
the software in focus groups. These pairs of method-user were assigned according to
the types of users and the quality/quantity of the data we want to receive from each one
type.
In detail, interview is particularly prevalent and eﬀective in the case of ‘qualitative’
surveys. In this research, semi structured interviews on subjects that promote, teach and
communicate historical knowledge, are directed to ‘capture’ ideas, thoughts and repre‐
sentations that the subject has on the particular research topic [18–20]. The questions
will be categorized into: (a) demographic (general nature and on the expertise of
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individuals), (b) cognitive (knowledge held by people on the subject), (c) experience
and (d) personal opinion [21]. Sampling and analytical issues of data resulting from the
interviews will be handled based on the international relevant literature [22].
The planned questionnaires will take account both speciﬁc ethical issues (informed
consent, understanding of the opportunities provided by the research, conﬁdentiality,
anonymity and non-traceability, reliability and validity) and basic functionality criteria,
structure and usability. The aim is to create a short, focused and easy to use tool, which
will be distributed and (at the best case scenario) completed electronically through the
Internet [17].
Last but not least, students are the most important evaluators with the, most diﬃcult
and intensive to design, evaluation technique. The “special group session” (focus group)
is a technique of qualitative data collection, in which a small number of participants
(usually 4–9 people) discuss and comment on a speciﬁc topic, under the guidance of a
trained mediator. Participants are distinguished by some common characteristics, such
as their relationship with the matter under investigation, but also by the growing dynamic
between them during the session [23]. The value of this technique is based on the inter‐
action and the ‘chemistry’ that can be developed between the participants, which
encourages them to express freely and with intimacy, unobstructed views, attitudes and
ideas they have about the subject matter, agreements or disagreements with the opinions
or attitudes of the other attendees [24]. All these are describing a full educational context
when learning is taking place inside the classroom. Such forms of rich interactions and
dialogs we are expecting to record from students.
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