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Abstract. The current project aims to develop innovative models and technol-
ogy-based solutions for contextual use of digital cultural resources for educa-
tional application through serious educational games. The author plans to imple-
ment fundamental and applied research mainly in the field of information and
communication technologies (ICT) in order to acquire new knowledge without
direct commercial application or use. The project is oriented towards the achieve-
ment of scientific results in the field of: technology-enhanced learning/training,
serious games, visualization techniques, etc. In order to achieve this goal, the
research approaches and methodology in the field of ICT used in the practice of
Institute of Mathematics and Informatics, Bulgarian Academy of Sciences will
be used. The expected results are creating new models and tools for contextual
use of digital cultural resources for educational application through serious edu-
cational games.
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1 Introduction

Technology-enhanced training (also called technology-assisted training) uses the
method of serious games as a research, learning and measuring instrument. This method
helps the teacher to stimulate learning, curiosity, creativity and logical thinking in learn-
ers, builds up different skills and competences. Serious educational games aim at intro-
ducing tools for better understanding, creative thinking, learning-by-doing (creation,
authorship), and engaging learners in more active participation in the process of
knowledge perception. The main issues raised in the development of serious educa-
tional games are: How can the learner be activated and stimulated? What tasks can be
interesting and attractive and could stimulate a desire to learn new things? How does
the game stimulate motivation, engagement and improvement of learning outcomes?
How to improve understanding of the learning content by using inconspicuous and un-
obtrusive modern methods desired and accepted by the learner? What is the learner's or
target audience profile and how does it influence the learning outcomes?

In recent years a team of the Mathematical Linguistics Department of the Institute
of Mathematics and Informatics, Bulgarian Academy of Sciences (IMI-BAS) has been
working on creating tools for contextual use of digital cultural resources for educational
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use through the method of serious educational games. Among other activities, it built
models and applications of serious educational games using related multimedia cultural
resources to support the display and understanding of cultural heritage in an innovative
and interactive way. Together with a team from the Institute of Computer Science and
Management at the Hungarian Academy of Sciences, the BOOK @ HAND BIDL ap-
plication was created, containing several interactive educational games aimed at deep-
ening consumer knowledge of Bulgarian icons (Lucheyv, et al., 2016) (Draganov, et al.,
2015). A serious educational 3D video game was created for an introduction to the
Bulgarian Orthodox iconography and in particular a concrete iconographic characters
(Bontchev, Paneva-Marinova, & Draganov, 2016) (Bontchev, Paneva-Marinova, &
Draganov, 2016), etc.

2 Project Description

The current project aims to develop innovative models and technology-based solutions
for contextual use of digital cultural resources for educational application through seri-
ous educational games (Slavova-Petkova, Dimova, & Luchev, 2016). The project team
is planning to conduct fundamental and applied research mainly in the field of Infor-
mation and Communication Technology (ICT) and Information Technology to acquire
new knowledge without any direct commercial application or use. The project is geared
towards seeking new knowledge and achieving scientific results in the field of: Tech-
nology-enhanced learning, serious games/gamification, visualization techniques, intel-
ligent management of databases and more .
The project goal is to be achieved upon the completion of the following tasks:

— Exploring the world-wide scientific and research experience in the field of serious
educational games and their application in cultural and historical education;

— Study of methodological aspects for application in primary education and the target
group of learners;

— Building a model and prototype of a serious educational game using pre-selected
multimedia cultural and historical resources for application in primary education;
Experimental applications of the developed serious educational game in a real learn-
ing environment.

The main hypothesis of the scientific research is that the knowledge acquisition
in the field of the national cultural and historical heritage (including the selected sub-
areas of it, part of the 3rd and 4th grade curricula) would be more effective and suc-
cessful with the application of new ICT technologies and modern educational ap-
proaches, especially using serious educational games with rich multimedia and se-man-
tic content. Current problems to be overcome: lack of unified structures for de-scribing
digital cultural and historical materials; insufficient attractiveness of presentation; dif-
ficulties in their contextual use in a real learning situation, etc. In addition, technologi-
cal transfer and the development of technical, humanitarian and social sciences as well
as innovation in these fields will be significantly promoted.
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In order to achieve the main objective and prove the hypothesis in the project, re-
search and development approaches will be used in the field of ICT, education and the
additional related scientific fields (history, cultural and historical heritage and national
identity, man and society). The research methodology, adopted and used for many years
in IMI-BAS and taking into account good international practices, will also be applied
in the current project (Luchev, Pavlov, & Paneva-Marinova, 2015) (Paneva-Marinova,
Goynov, & Luchev, 2017). The later also includes:

— Methods and techniques for research studies, collection, selection (synthesis), anal-
ysis and summary of scientific information on achievements, good practices, devel-
opments related to the purposes of this study;

— Conceptual modeling, methods and techniques for offering and analyzing ideas for
the realization of basic technological components and tools;

— Conceptual modeling, methods and techniques for software design of functional
components of the proposed technological means, etc., based on the ideas from the
previous point;

— Monitoring and control schemes and internal evaluation of the research activities
carried out.

Research methods and techniques are based on the standard methodology adopted
by computer science and ICT and suggests that the tools created will be reusable, flex-
ible and extensible. The research methods and techniques in the project take into ac-
count the exceptional dynamics of the field's development and its interdisciplinarity.

The expected results of the research are building new models and tools for contex-
tual use of digital cultural resources for educational application through serious educa-
tional games. In the process of research and acquisition of new knowledge, the follow-
ing research results would be achieved:

— Demonstrate the basic hypothesis of scientific research;

— Model and development of a serious educational game using multimedia cultural
and historical resources;

— Analysis of the current world trends in the field of serious educational games;

— Analysis of methods and tools for creation and modeling of multimedia re-sources
from the field of cultural heritage for educational purposes.

Dissemination of results among the Bulgarian and international scientific com-mu-
nity:

— Publication of project results in scientific journals, a copy of which will be attached
to the report.

— Papers and posters presented at international scientific forums or national ones with
international participation, a copy of which is going to be attached to the report.
Furthermore, it is planned to participate in IMI-BAS forums: International Confer-
ence on Digital Presentation and Protection of Cultural and Scientific Heritage, or-
ganized under the aegis of UNESCO, Scientific Conference with International Par-
ticipation Cultural and Historical Heritage: Preservation, Presentation, Digitization,
etc. as well as in relevant inter-national forums such as the European Conference on
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Games Learning, eLearning and Software for Education Conference, and the Inter-
national Workshop on Gaming and Games for Learning.

Contributions to the development of the young scientist: Research - the aim of this
project - will inevitably help to increase the qualification of the author (PhD student)
through mobility and participation in scientific forums and to establish international
contacts with other scientists in the area. The project will provide a field for professional
development and advancement in the young researcher's science, development of pro-
fessional skills, improvement of the conditions for research, etc. It is envisioned that
the results of the project will serve as the basis for the dissertation thesis of the doctoral
student. The development of the research theme of the project in its modern and inno-
vative form will contribute to the increase of the scientific capacity of IMI-BAS for
successful participation in future contests on the subject. Continuation of the studies is
foreseen after the completion of the project, incl. participation in other national and
international projects.

3 Phases of the Project

3.1 Phase 1 - Design a serious educational game using cultural multimedia
resources.

This phase includes activities to study national and worldwide scientific and research
experience in the field of serious educational games and their application in cultural
and historical education. Methodological aspects for application in primary education
and the target group of learners are studied. There is a model of a serious educational
game using pre-selected multimedia cultural and historical resources for application in
primary education.

3.2 Phase 2 - Design and construction of educational game models and tools
using multimedia cultural and historical resources.

During the implementation of the phase activities, a prototype of a serious educational
game will be developed, using pre-selected multimedia cultural and historical resources
for application in primary education. Experimental applications of the developed seri-
ous educational game are planned in a real learning environment.

3.3  Phase 3 - Dissemination and publication of project results.

Scientific and public circles are going to be informed about the project's implementa-
tion with reports and publications.
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4 Conclusions

The aims of the project are to be made some researches in the field of technologically
supported training, serious games / gaming, visualization techniques, etc. Based on
these results will be developed serious game which support learning on cultural and
historical heritage at school.
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