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4 Valentina Terzieva-Bogoycheva

INTRODUCTION

Relevance of the problem

Technological advances have changed almost all spheres of modern society in recent decades.
The changes cover the modes of work, training, and communication, such as information and
communication technologies (ICT) and computers, significantly improving their quality and
efficiency. Education, as a social field, is also strongly influenced, and these changes affect how
knowledge is acquired on a global scale and at all levels of learning. Modern pedagogical approaches
based on modern technologies — different types of technologically assisted or technologically based
training — are emerging (Bell & Kozlowski, 2012). Educational video games that are part of the
serious games are one of the successful forms of ICT application for learning purposes (Abt, 1970;
de Freitas & Liarokapis, 2011; Chen & Hwang, 2014). Related pedagogical approaches are
gamification, game-based learning (GBL), and its variation — training based on computer games.
Particularly suitable are computer games, as adolescents perceive games as a pleasant and motivating

activity.

Game-based learning is a science-applied field in which numerous academic studies are
conducted on the characteristics of games that can serve different educational purposes and increase
learning effectiveness (de Freitas, 2006). Training based on computer games is the intersection of
electronic distance learning and game-based learning (GBL) — two areas developing rapidly recently
(Sharples et al., 2013). Electronic distance learning is shaped by the massive uptake of computers and
other digital devices in everyday life, accompanied by the widespread internet. GBL is rapidly
growing due to the improvement and imposition of ICT in all spheres of contemporary society and
because of the changed profile of today’s learners (Prensky, 2003; Johnson et al., 2016). In this area,
there is a need to develop methodologies for designing educational games and empirical evidence of
the effectiveness of different types of games as a learning environment. Many researchers note the
growing potential of educational computer games for all age groups of learners (Aguilera & Mendiz,
2003; Kapp, 2012, O’Donovan al., 2013). An additional prerequisite for this is the fact that the so-
called “digital” generation receives a large part of the information and forms its knowledge
electronically through various devices for access to the global network (Prensky, 2001). Computers,
tablets, mobile phones, and video games are attractive to adolescents with their inherent imagery,
color, and ability to access dynamic information. Educators recognize this trend and look for efficient

ways to use digital technological gadgets in training.

Numerous scientific studies, convincingly showing that the integration into the educational
context of elements of games (gamification), video games, or games with virtual, added, or mixed

reality has a positive impact on the learning process (Bourgonjon et al., 2010; Connolly et al., 2011,
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Hamari et al., 2015; Ebrahimzadeh & Alavi, 2017). Developing educational games suitable for
application in school practice is key to their effective entry into the educational process. Therefore,
one of the dissertation’s goals is to study the influence that the various components of video games

have on the motivation and support of students in the learning process.

Despite the abundance of evidence supporting the implementation of educational games,
several main obstacles and difficulties have been identified in Bulgaria, which hinder the wider use
of computer games in classroom learning (Tuparova et al., 2018). Among the main challenges
mentioned are: a lack of technological means and time, a lack of suitable educational games, and
insufficient knowledge of teachers to create or adapt available games for their purposes (Paunova-
Hubenova & Terzieva, 2019). Therefore, a platform with tools that facilitates educational video game
creation and allows for game customization is needed. Thus, educators will be able to participate in

the process of design of engaging games for learners with integrated learning objectives.
Interdisciplinary nature of the study

The introduction of the concept of educational technologies, which are based on theories from
different fields, the main of which are education, computer science, psychology, and communication,
shows the interdisciplinary nature of the research conducted. Changes in the socio-economic sphere
as a result of technological advances are also reflected in the field of education, and increasingly
classical pedagogical methods of education are interpreted through ICT (Sharples et al., 2013;
Serdyukov, 2017). Thus, different technological means are integrated globally, and the approaches of
technologically assisted and technologically based training become part of pedagogical practice. With
the development of the Internet and e-learning systems, pedagogical approaches are enriched and
implemented in a new context. On the other hand, the concept of serious games and their application
in training undergo significant evolution (Squire, 2002; Young et al., 2012). As a new emerging
paradigm of online learning, educational games should be explored because of their potential to attract
and motivate learners (de Freitas & Liarokapis, 2011; Morford et al., 2014). In this case, the
psychological aspects of the problem should also be taken into account, as the attitudes and needs of
both teachers and learners are crucial for the successful integration of educational video games into

the learning process (Allisop et al., 2013; Gibson et al., 2014).

This research analyses approaches to developing personalized educational video games. In the
theoretical aspect, it is influenced by the following areas — technology-based teaching, pedagogical
approaches in training based on computer games, designing didactic mini-games, and creating a user
model (for students) and models for customizing games and other related games. Research is targeted
at the intersections of these areas, which form the theoretical foundations for developing and

validating a personalized educational video game of maze type with built-in didactic mini-games.
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6 Valentina Terzieva-Bogoycheva
The scientific formulation of the study

The object of this dissertation study is the technological approaches to game-based teaching
through educational computer games.

The subject of the scientific research is the approaches to developing different kinds of
educational video games, personalized to the characteristics and preferences of learners, taking into

account the surveys of the opinions and preferences of teachers and students.

Goal and Tasks of the PhD Thesis

The goal set out in this PhD Thesis is to analyze existing approaches to designing educational
games and to develop a model and methodology for creating personalized educational video games

to be validated through practical experiments.

Main tasks of the research:

1) To analyze technological-based teaching approaches, part of which are educational games.

2) To make a quantitative assessment of the application of technological-based approaches
and educational games in Bulgarian schools.

3) To analyze the opinions of teachers and students regarding suitable educational computer
games for learning.

4) To analyze the constructive components of educational computer games and to develop an
approach for their personalization.

5) To create models of educational video games and the user as a learner and player, as well
as an approach to customizing educational video games.

6) To develop a methodology for creating a customizable educational video game of type
enriched maze in the APOGEE platform and to develop sample customized learning
resources for embedding in mini-games.

7) To develop a protocol for conducting experiments to validate and evaluate personalized

educational video games and to analyze the results obtained

The hypothesis in this dissertation is: Educational video games are an efficient tool for helping
teachers and learners in the learning process. In Bulgaria, there are conditions for their utilization in
the educational environment. The personalization of educational video games, according to the
preferences and characteristics of learners, is a factor in motivating and supporting learners in the

process of knowledge acquisition.

Statements whose evidence supports the hypothesis:
1. In Bulgaria, there are conditions for the use of ICT in education - availability of technical

means and motivation of teachers;
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2. Among the pedagogues, there is an idea about the types of computer games that are most
preferred for learning;
3. Personalized video games are more relevant and rated more highly by their intended learners

than non-personalized ones.

Part of the scientific and applied results in this dissertation has been achieved and directly
related to the work of the author within the following several national and international research
projects. The author is part of the research team of the projects and works actively to fulfill the goals
and objectives. Therefore, the author’s research described in the proposed work independently
achieved results as part of the project team’s work. Most of the results of the projects are published
in co-authorship, and another part — is single authorship. The results related to the dissertation are

described in the author’s reference.

Research Methodology

The methodology used to achieve the goal of the study is structured in the following research
methods and approaches: research and critical analysis of the scientific field, a constructive scientific
approach to modeling, empirical methods for the evaluation of quantitative and qualitative indicators
(descriptive and statistical analysis), and practical experiments to validate the research hypothesis

(testing and survey studies). The proposed methodology aims to prove the research hypothesis.

Structure and content of Ph.D. thesis
The proposed work consists of the following parts: introduction, five chapters, conclusion,

references used, author’s reference, and applications.

The topic, object, and subject of the dissertation work are indicated in the introduction. The
problem relevance and the motivation for conducting the dissertation research are briefly described.
The purpose of the research work and the tasks by which it will be achieved, the leading hypothesis,

and the applied methodology in the conducted research are set.

In the first chapter, an overview and critical analysis of modern ICT-based approaches and
technologies for training has been made. A theoretical review of the basic concepts, types, and
characteristics of educational computer games and their use in a learning context is presented. Special
attention is paid to personalized learning approaches that have been analyzed, and inferences have

been drawn about their application at the GBL.

The second chapter examines the use of technological means and educational games in
Bulgarian schools, analyzing the obstacles teachers face in creating and implementing educational
games. The need to create digital learning resources such as educational video games to be effectively

applied in the learning process is motivated. User requirements for the development and use of
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8 Valentina Terzieva-Bogoycheva

educational video games are examined. Studies of teachers’ preferences regarding the application of
educational games and their customization are presented and analyzed. Learners’ opinions about
different types of educational games have been examined and evaluated.

Chapter three presents conceptual models for the design of educational video games. A
combined learner model covering profiles such as user, learner, and player has been developed to
serve the personalization of educational video games. Learning content requirements are defined, its
different types are discussed, and a metamodel is shown for its representation from the point of view
of its use in a personalized educational video game. A conceptual model for personalizing video

learning games is presented, and a methodology for the personalization process is described.

The fourth chapter presents a conceptual model of an educational video game of the type
enriched maze, which is the basis of the process of creating such games through the APOGEE
platform. The developed methodology for customizing an enriched maze-type educational video
game using embedded mini-games is presented. The developed universal and difficulty-level

customized educational video games of the type enriched maze “Asenevtsi” were analyzed.

The fifth chapter presents the developed methodology for validating and evaluating
personalized educational video games of the type enriched maze. A methodology for conducting the
experiments, and evaluating qualitative and quantitative characteristics, is proposed. Two
questionnaires for grading and comparing educational video games by students and college students
are presented. It was organized validation of both versions of video games among two groups of
learners, and results were analyzed. From experimental testing and the analysis of the data from the
respondents’ feedback, conclusions were drawn about the future development of these types of

educational video games and their possible application.

The conclusion presents a summary of the results achieved and the main contributions of the
Ph.D. thesis. Opportunities for future research and development are outlined. A list of scientific
publications on the topic and the citations noticed are presented. The conclusion outlines the main
results and outlines opportunities for future research. The Ph.D. thesis consists of 155 pages, 40
figures, 11 tables and 213 literary sources and 5 appendices.

The provided brief overview of the PhD thesis presents the essential issues that are addressed

in the research process and the main results obtained.

Abstracts of Dissertations 2023 (7) 4-48



TECHNOLOGICAL APPROACHES FOR PERSONALIZED LEARNING... 9

CHAPTER 1. REVIEW AND ANALYSIS OF TECHNOLOGY-BASED TEACHING
APPROACHES

Recently, research on the application of ICT in training has been increasing. It can be
summarized that the integration of ICT in education is in three main aspects: the use of technological
tools and resources for: 1) conducting communication and transmission of information; 2) the
creation, preservation, and management of information resources; and 3) improving the organization

and administration of the learning process.

Innovative technologies are also at the heart of the paradigm shift in learning (Desai et al., 2008;
Reigeluth et al., 2016). At the center of the training process, the learners shall be placed taking into
account their individual characteristics, learning objectives, and other indicators, and the aim is to
provide them with a personalized learning approach, to improve their motivation and, accordingly,
the learning results (OECD, 2006). ICT also favors the introduction of technologically based
innovative forms and learning methods that significantly drive the development of new skills of
learners required in the global digitalization process of society in the 21st century. Technological
learning tools have a variety of applications through relevant approaches in addition to traditional
training methods. In addition, technological means not only integrate into the traditional learning
process but also influence pedagogical theories, and as a result, innovative and more effective
approaches to training are emerging. Horizon reports (Johnson et al., 2014; Johnson et al., 2016)
regularly identify the most critical technologies and trends that will significantly impact and change
the educational area in the near future. Over the past decade, the following technologies have been
identified: innovative online and hybrid learning, data-driven and evaluating, blending formal and
non-formal learning, mobile learning, ICT integration, gamification, open educational resources,
cloud technologies, use of social networks and mobile devices, personalized and adaptive learning,
virtual and remote laboratories, augmented and virtual reality. Computer games are also seen as an
essential technology that has the potential to impact substantially, so they are now entering education
on a larger scale. They, along with digital simulations and virtual and augmented reality, are
considered essential new educational tools, as they have significantly higher emotional impact and
interactivity (Vogel et al., 2006). Although some of these technologies are still at an early stage of
application in Bulgaria, they are spreading more and more and are likely to have a more significant

role in the future.

1.1 Basic Concepts
Some of the most common technological-based learning approaches, such as e-learning, online,

and distance learning, have different definitions. The reason is in the point of view that is used —
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10 Valentina Terzieva-Bogoycheva

whether it is considered from the aspect of the technology that serves to implement it or according to

other aspects.

From the point of view of modern technologies, distance learning is a kind of technology-based
training or e-learning, given the environment used for communication, transmission, and storage of

information and learning content, as well as for managing the learning process.

Due to the accessibility of technology and the Internet, the spread of non-formal and lifelong
learning is growing, which provides opportunities for continuous learning and supports the
development of skills in a different context. Teaching methods are enriched using different
technologically-assisted approaches and integrating innovative tools such as educational games
(Chen & Hwang, 2014). Training through games can be conducted both informal self-directed at a
time chosen by the learner, as well as formal training in the classroom under the guidance of a tutor.
Although informal and imperceptible, learning this way is a conscious activity for the learner, who
acquires specific knowledge and develops skills. In this context, knowledge acquisition is considered

more effective as it is on the learner’s own initiative (Garris et al., 2002).

Among the theories that serve as the basis for most well-known teaching methods are
behaviorism, cognitive constructivism (Ertmer & Newby, 2013), connectivism, collaboration, (Duke
et al., 2013), multisensory learning theory, and the relatively new theory of multimedia learning
(Mayer, 2002). In the technological age, these methods take on a new character by building on the
integration of ICT funds (Peycheva-Forcite, 2022).

Innovation in the educational field covers a wide range of processes, but only the methods of
teaching and learning that ICT influences will be discussed here. Innovations are being considered
(Law et al., 2013; Serdyukov, 2017), to help education to adapt to a changing world and meet the
growing demands of modern society and the digital generation (Prensky, 2001). A review of the
technological means that transform pedagogical practice and have the potential to improve the
learning process by adapting it to the characteristics and expectations of learners is provided (Edsys,
2018). Several forms of technology-supported training are considered to gain a comprehensive picture
of their characteristics and applicability and to provide a theoretical basis for part of the studies on

game-based training.

Educational technologies are defined as learning and ethical practices that facilitate learning
and improve learning performance by developing, using, and managing appropriate technological
resources and processes (Kozma, 2003). Modern educational technologies are a term that
encompasses many types of technology-based learning practices. Educational technologies are based

on theories from different fields, including education, computer science, psychology, and
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communication (Selwyn, 2012). Modern forms of learning can be considered according to three
aspects of innovation (Vieluf et al., 2012):

e Modernization and adaptation of the learning process — seen as a manner to improve the
learning process to make it more attractive, more effective, and less stressful (technological
means supporting classical teaching methods).

e Modification of the learning process — innovations that significantly change how the
learning process is conducted, efficiency, or quality (e-learning, virtual reality).

e Transformation of the education system — innovations that completely transform the
learning process (automated training systems based on artificial intelligence, self-study

systems, mobile learning).

For the last decade, the following technologies and trends have been identified with a strong
potential for impact on education: ICT integration; innovative online and hybrid learning; mixing
formal and non-formal learning; integrating blockchain and big data technologies; training and
evaluation, managed by data analysis, personalized and adaptive learning, mobile and mobile
learning, social networks, open educational resources, software and educational computer games,
cloud technologies, digital simulations, virtual and augmented reality (Johnson, 2014; Education
Technology Trends, 2022). In Bulgaria, some of these technologies still need to be better involved in

education, but their application is growing and is expected to become more widespread.

Educational games are seen as part of serious games. The term refers to desktop and digital
games that have an explicitly stated and carefully considered educational purpose, and their primary
purpose is not for entertainment (Abt, 1987). Educational games are explicitly created and designed
to achieve educational goals or games that have additional educational value (de Freitas & Liarokapis,
2011). In an educational context, they can find applications of all kinds of games; their main goal is
to support acquiring knowledge and skills in a given subject and facilitate their understanding of the
game process. Defining factor in the prevalence of learning games is their ability to generate
commitment and motivation (Salen et al., 2004). Research is also provoked by the emergence of new
educational theories highlighting the importance of active training methods. As a result, a new type
of digital game — the so-called serious games (SG), which have a primary pedagogical purpose — “the
application of games or game technologies mainly for non-entertainment purposes” (Sawyer & Smith,
2008) is emerging. Numerous scientific studies confirm the educational potential of the games,
highlighting their inherently strong motivating impact and, as a consequence — engaging and raising
the interest of learners (Chapman & Rich, 2018).

Personalized education is defined differently depending on the context, relationship with

pedagogy, and technology (OECD, 2006). In modern adaptive learning systems, personalization
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12 Valentina Terzieva-Bogoycheva

refers to their adaptation to the characteristics of individual learners so that they get an improved
learning process. Personalized learning environments enable students to develop on their path to
improvement. According to Bray and McClaskey (2012), there are three different approaches to
personalizing teaching: individualization, differentiation (grouping), and personalization. The

essential characteristics of these approaches are as follows:

Individualized education usually is aimed at learners with special educational needs (SEN) or
who need specific support. The concept of differentiated (group) learning is based on allocating
learners into several groups based on their levels of knowledge and skills or interests about a subject
or area of knowledge. Personalized teaching is learners-focused learning, and the learners lead in
setting learning goals. Under this approach, the learning process corresponds most fully to the needs,
level of knowledge, interests, and possible deficits, as well as the individual preferences of different

learners.

1.2 Teaching through Technology Tools

The today’s generation of digital learners (Prensky, 2001) is a challenge for educational
institutions and teachers, so modern strategies are needed to keep their attention and commitment to
the learning process. New ways of engaging learners should be relied upon, using the attractive power
of innovative technologies, social media, and computer games to be integrated into lessons.
Therefore, it is essential to offer up-to-date instructional strategies engaging learners more effectively
in purposeful learning activities (Beetham & Sharpe, 2007).

Technology-based training (technology-based training) is a general term for learning content
delivery through ICT, the Internet or other networks, audio and video channels, and the like (Bell &
Kozlowski, 2012). E-learning is considered a generalizing term for various types of learning based
on ICT and the Internet. In e-learning teaching is carried out using computers and communication
technologies, and technological tools are involved in the whole process (Negash & Wilcox, 2008).
The teacher is the leader; he selects, structures, and presents the learning content. Among the main
advantages of e-learning is conducting without the need for simultaneous physical presence in a
learning environment and the possibility of adapting the learning content, approaches, and speed of

teaching to the learners.

1.3 Teaching through Educational Games

Gamification is a relatively new and rapidly developing field that is defined as the use of game
elements in non-game contexts (Deterding et al., 2011; Dichev et al., 2014) or, more generally: “the
use of game mechanics, aesthetics, and thinking, to engage users, motivate their actions, promote
their learning and problem solving (Kapp, 2012). The gamification of learning requires selecting
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appropriate game elements and relevant rules to achieve the goals set in the given domain, as well as

the desired behavior of the learners.

Teaching through video games is considered appropriate for presenting complex topics or the
intersection of subject areas of knowledge to promote learning through research and discovery, with
learners advancing at their own speed. Educational video games can be considered a complex learning
environment in which they are integrated into a realistic context of facts, knowledge, and situations
through which the learner acquires a new cognitive experience (Aguilera & Mendiz, 2003; Annetta,
2008). GBL has proven advantages over classical teaching methods (Granic et al., 2014; Leaning,
2015): Students are more motivated and active in learning. Numerous scientific studies have argued
that the educational potential of video games is due to the possibility of learning in an interactive
environment by immersion in context. When building the game-based learning framework, the
classical theories of learning must be considered. Often the GBL applies proven learning theories
expanded for a game environment and the broader context of learning through educational games.
Through an activity-based approach, the practices of GBL by computer games with relation to
different educational theories, such as behaviorism, constructivism, situational and co-edition, and
non-formal learning, are identified. The essential features and advantages of GBL are as follows
(Garris et al., 2002; Boyle et al., 2016):

e Built-in interactivity in educational games provides learners immediate feedback that
supports and stimulates their learning process.

e Motivates students (even in case of failure), raises their self-esteem, and they are more
engaged and with a sense of responsibility.

e It enables students to exercise their knowledge and experiment.

e It enables both teaching and real-time evaluation.

e Allows to adapt the difficulty of playing tasks according to the performance of learners,
which facilitates the learning process and engages their attention while reducing frustration.

e Itisaprerequisite for absorbing soft skills such as collaboration, teamwork, and leadership.

e |t contributes to more efficient use of time in class compared to lessons.

The effectiveness of learners in the GBL can be an indicator of their knowledge of the subject
matter and computer or game skills. In order to focus learners on learning, learning tasks (challenges)
should be consistent (or adapted) to the level of knowledge and goals of learners, as well as to provide
almost instant feedback that is meaningful and stimulating, i.e., implementation of personalized
learning. Compared to traditional learning approaches, educational games can easily be adapted to

the learner’s pace. Typically, video games simultaneously present information in different audio and
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14 Valentina Terzieva-Bogoycheva

visual formats, which is suitable for different learning styles. Games can provide knowledge step by

step, i.e., present the more complex tasks into small parts and gradually expand them.

Researchers have identified the main elements of games — mechanics, storyline, aesthetics, and
technology, with each element having a specific role in shaping the game experience (Salen et al.,
2004; Schell, 2008; Moreno-Ger, et al., 2008; Kiili et al., 2012). Since the components interact with
each other during the design process, they need to be developed interrelatedly. The other components
of educational games that also affect their educational value and the impact on learners are the game
environment, design and interface, learning goals, educational content and pedagogy, virtual
assistants and non-tactical characters, incentives, constant (inadvertently) feedback, unique

experience, as their careful design makes learning a more effective and engaging.

1.4 Personalization of Education

The terms personalized and individualized learning, as well as a personalized learning
environment, concern efforts to adapt the educational process to meet the different needs of learners
(Murphy, 2016). Different institutions define personalized education differently, depending on the
context, pedagogy, connection to technology, and other factors. The terms personalized learning and
adaptive learning are used in similar contexts or as synonyms in numerous studies (Arroyo et al.,
2006; Shemshack & Spector, 2020). Some of the best and proven methods of customizing learning
are briefly described here.

Setting a goal — involves defining the learning outcomes that each student must achieve after
completing a task, activity, learning unit, etc.

User model — an abstract representation of the available information about a specific user. An
adaptive system uses it for customizing different aspects to the preferences and needs of each user
(Tetzlaff et al., 2021).

Feedback — the information received by the students about their performance, which enables
them to set reasonable goals, to track their realization so that they make adjustments in the course of
their implementation in terms of efforts, learning, and other activities. Of great importance is the
feedback to be specific, immediate, and with sufficient frequency.

Personalized curriculum — prepared based on the received feedback in the course of teaching
and aims to personalize the learning process for individual learners.

Periodic formative assessment — a set of teacher actions that enable learners successfully to
acquire, assimilate, and apply new knowledge during the lessons.

Compliance with the learning style — a method of personalization that has supporters and
opponents. Usually, different learners have different learning styles and preferences for their way of
study. It is good to combine with other ways of personalized learning.
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Self-directed learning — an approach in which learners are given the opportunity to choose by
themselves learning resources or to control their learning activities and thus to take responsibility for
their training, which increases their motivation and commitment (Nicol & Macfarlane-Dick, 2006).

Modern ICTs enable the introduction of technology-assisted teaching methods that enable more
engaging personalized training, corresponding to the expectations of the students. Among them are
approaches to personalized learning using educational games, as the personalized game changes
according to the learner’s characteristics, needs, and individual preferences, i.e., it offers a
personalized experience (Antonova et al., 2019). Personalized game content can trigger significantly
greater engagement and more profound development of learners’ cognitive abilities and skills
(Hwang et al., 2012). The presented approaches to personalized learning can be realized through
various technological means and can be used in educational games so that personalized game-based
learning takes place:

- Learning by doing — educational game tasks requiring directed action by learners.

- Learners actively and make decisions in suitable practical tasks and scenarios.

- Immediate feedback — providing useful specific information when a problem, error, or

difficulty occurs.

- Stimulating learners for every achieved success in order to motivate them.

- Learning tasks and challenges focused on the skills of learners.

- Provide an opportunity to learn at students own speed.

- Dynamic adaptation of the learning tasks to the current performance of the learner.

The detailed analysis leads to the conclusion that all these approaches can also be used in
personalizing educational video games.

Conclusions from Chapter one

The areas of the object and the subject of the dissertation research were examined, presenting
the main theoretical concepts and technological means for implementing technology-based
approaches to learning, including through educational games. Basic concepts from the field of
research object are introduced: technology-based and traditional teaching approaches, as well as
adapted and personalized learning. Basic concepts related to technology-based teaching means and
teaching through educational computer games are presented. An approach to classifying educational
computer games is proposed, and their building components are examined. Methods for personalizing
educational video games are analyzed.

CHAPTER 2. APPLICATION OF EDUCATIONAL VIDEO GAMES

Computer games are part of everyday life and favorite entertainment for today’s children and

young people and are also a convenient environment for providing knowledge and information. It is
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a factor in their successful use as a teaching approach in the form of game augmentation and training
based on games. This approach applies to knowledge acquisition imperceptibly and assessing
learners, which is a significant advantage (Ketamo & Devlin, 2014). Essential considerations for
using GBL are the built-in feedback in games, which in real-time provides information about progress
and the availability of difficulty levels of game tasks, which is a motivating factor for learners and

positively affects the learning process (Deterding et al., 2011; Cruz-Cunha, 2012).

The efficient application of GBL as technology-based teaching depends on several conditions,
the most important being the availability of modern technological equipment in classrooms, teachers’
digital competence, appropriate educational games, and support from institutions. As the GBL is part
of a more general technology-based approach, these conditions are also necessary for its
implementation. In this regard, an analysis of the application of technological means and educational

games in Bulgarian schools has been made.

2.1 Analysis of the application of ICT tools in Bulgarian schools

More and more teachers are using technological resources in teaching, and the majority (82%)
believe that they positively impact students. Most teachers understand the need to modernize
pedagogical methods and assess the potential of technology-enhanced teaching for the cognitive

development of learners (Fig. 2.2).

Acquiring ICT literacy

Constant feedback

Access to additional information
Reduced psychological tension
Increased learning efficiency
Implicit learning

Increased interest and activity
Increased self-study

Diverse learning approaches

Personalized learning materials

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Fig. 2.2 The benefits for learners from technology-enhanced learning.

According to an online survey among innovative teachers, the side effect of learning with
technological learning resources is that learners acquire and develop computer literacy. It facilitates
access to additional information and stimulates independent learning (*Terzieva et al., 2016). The
appropriate approach to integrating ICT resources in an educational context contributes to the
motivation increase and assimilation of knowledge among learners, enables teachers to apply new
forms and methods of teaching, helps to adapt and personalize learning resources, and to provide
feedback. The results of the study show a generally positive effect of technology-enhanced learning.
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Teachers use technological learning resources in different ways depending on the specifics of the
subjects. Presentations are most preferred as they attract students’ attention. Followed by videos,
electronic text resources, educational games, and animations, virtual laboratories are the least used.
The most used technical means are computers and projectors, and for technology-assisted learning,

teachers rely on educational websites and electronic textbooks.

A survey covering over 1,600 teachers in Bulgaria investigates various indicators concerning
available conditions for the application of ICT and educational games in school practice. The survey
provides an objective view of the current state of the researched area, as the respondents are almost
evenly distributed across the country, all subjects and all levels of school education. The analysis of
the results indicates that most the Bulgarian schools already have conditions to apply technology-
based teaching approaches and educational games (*Terzieva et al., 2018).

School auth oIty POl CeS s

Qualification Courses |
UpToDate ICT equipment |
Appropriate SoftwWare | pe
. m Partially
Appropriate resources/ games |
mYes
e

Fast Internet
0% 10% 20% 30% 40% 50% 60% 70% 80%

Fig. 2.4 Available conditions for using technological tools in schools.
2.2 Analysis of the use of Educational Computer Games in Bulgarian Schools

In the last decade, the teaching practice in our country has been increasingly engaged in game-
based methods (Paunova-Hubenova et al., 2018; Spirova, 2018; Nikolova, 2019). Educational games
with interactive and multimedia content are increasingly being used during traditional lessons in
classes and not just in e-learning platforms. Many teachers are beginning to view educational games
as an efficient approach, suitable for most age groups, complementary, and sometimes even basic
training (usually for learners with special educational needs). For this reason, the need for modern
quality educational games is growing, and even many teachers are already interested in developing
such games on their own design. The integration of educational games into the teaching process is
still relatively weak (Fig. 2.7).

ICT tools GG
Learning resources I
Educational games
0% 10% 20% 30% 40% 50% 60%

Fig. 2.7. Usage of technology resources for classroom teaching.
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Most respondents use ICT technology only as an aid, and 38% rely on digital learning resources
in teaching. The research shows that most Bulgarian teachers aren’t familiar with the concept of GBL,
citing the following main obstacles: lack of preparation and teachers’ attitudes; need for a change in
teaching style; lack of motivation; lack of appropriate products and technical means in the classrooms.
The questionnaire survey shows that the majority of teachers (80%) state that they have difficulties
in creating educational games, as well as that they lack time and sufficient experience to do so, so
they usually use ready-made games (Fig. 2.8). A relatively small percentage of them have any

technical skills to create or adapt these computer game learning resources.

Do not use

Self-adapted

Self-created

Self-adapted & self-created

Ready to use & self-created
Ready to use & self-adapted
All kinds

Ready to use

0% 5% 10% 15% 20% 25% 30% 35%

Fig. 2.8. Used educational computer games by origin

Since the subject of the practical implementation in the present study is an educational video
game designed for teaching history, here is presented a sample of a survey concerning only the

opinions of 57 teachers on this subject (Fig. 2.9).

30%
B Extremely useful 20%
@ Very useful 10%
Useful
0%
Somewhat useful Very often  Often Rarely Very rarely/

never

Fig. 2.9 Degree of usefulness and frequency of use of educational computer games.

More than half of them consider that educational games are extremely or very useful for the
learning process, but regardless of this, they rarely or never use them. Again, the main reasons are
lack of technical means, lack of teacher training and last but not least - lack of games that suit learning
goals. The majority teachers do not have sufficient knowledge and experience and face difficulties in

creating and using educational games.

2.3 Need for Educational Video Games
As part of research during the APOGEE project, a detailed study of the needs of teachers and

learners from educational computer games was carried out. The survey designed for educators
explores two aspects: A. Applicability of educational video games (14 questions) and B. Usability of
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the APOGEE platform (7 questions). 206 teachers and 357 students responded - 177 girls and 180
boys, with an average age of 14.18 years. Teachers’ attitudes about different types of mini-games
presenting didactic tasks were studied (Table 2.1). The results show that teachers from all stages of
school education share equally positive attitudes about the appropriateness of using different types of

mini-games to achieve learning goals.

Table 2.1. Appropriateness of different types of mini-games for the maze video games.

Statistics Primary School _ Difference &
Type of Teachers (N=52) All Teachers (N=198) Significance

mini-games M SD SE M SD SE AM p

1. Answering a question to unlock the | 3.7500| 0.9471| 0.1313| 3.8939| 0.9311| 0.0662| -0.1439| 0.3307
door to a maze room

2. Passing a test to unlock the door 3.7692| 0.8257| 0.1145| 3.7677| 0.9906| 0.0704| 0.0015| 0.5607

3. Solving an automatically generated 3.7692| 0.8311| 0.1152| 3.7071| 0.9691| 0.0689| 0.0621| 0.6445
2D puzzle with learning image to
unlock the door

4. Walking through the maze using an | 3.7500| 0.8135| 0.1128| 3.7980| 0.9450| 0.0672| -0.0480| 0.7156
interactive map

5. Rolling the balls marked with 3.5000( 0.7796| 0.1081| 3.5152| 0.9329| 0.0663| -0.0152| 0.9052
text/image to certain places or objects

6. Detecting semi-transparent objects to | 3.5962| 0.8227| 0.1141| 3.6111| 0.9373| 0.0666| -0.0149| 0.9101
earn points/ bonuses

7. Finding invisible objects hidden in 3.5577| 0.8947| 0.1241| 3.6010| 0.9598| 0.0682| -0.0433| 0.7604
larger observable objects by moving
them

8. Collecting and grouping the found 3.9808| 0.8282| 0.1148| 3.8889| 0.9111| 0.0647| 0.0919| 0.4878
objects/ artefacts by a given criterion

9. Getting help from a virtual assistant | 3.5385| 0.9385| 0.1301| 3.4343| 0.9991| 0.0710| 0.1042| 0.4942
player without asking explicitly

10. Asking questions a smart virtual 3.6731| 0.8794| 0.1219| 3.7626| 0.9501| 0.0675| -0.0895| 0.5223
player who draws knowledge of the
game topics from Web-based sources

Learners’ motivations for playing educational video games have been explored (Fig. 2.18). For
about half of the learners, the expectation is that through educational games, they will learn more

effectively, increase their learning abilities and thus improve their performance in school.

It will help me with other things too 24%  10% 28% 17% 21%
It will help me get better grades  16% = 18% 27% 21% 18%

It will improve my efficiency 13% 12% 24% 29% 22%

It will increase my learning ability  14%  18% 22% 25% 21%
It will improve my performance  16%  13% 25% 26% 20%

0% 20% 40% 60% 80% 100%
Strongly disagree Disagree Neutral BWAgree B Strongly agree

Fig. 2.18 Motivation of learners to play educational video games.
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The study participated 502 respondents, of which 169 - school students and 333 - university
students from various educational institutions, with 48% being girls and 52% being boys. More than
half - 61% of students and 68% of students have never played educational games or computer games
for fun, i.e., have no gaming experience. The results regarding whether to include different types of
mini-games in the educational maze video game are presented in Table 2.4. Ratings are on a 5-point

Likert scale from 1 - definitely no, to 5 - definitely yes.

Table 2.4 Learners preferences for types of mini-games in maze video games.

ini- gamelAnswering a |Quiz 2D Puzzle Word  [Rolling Find Find Sort Memory |Shooting
question to Games |Balls Transparen |Hidden Objects Game Games
Statistic unlock the t Objects
door
M
K12 Students| 3.5429 | 3.2681 | 3.2687 |3.2847| 2.8881 | 3.1111 | 3.0149 | 3.2672 | 3.5909 | 3.0963
M
Uni St. 3.9845 | 3.9469 | 3.3312 |3.5576| 3.0159 | 3.1487 | 3.1044 | 3.8476 | 3.8522 | 3.1881
SD
K12 Students| 1.2313 | 1.2987 | 1.3274 |1.2888| 1.2783 | 1.2499 | 1.2802 | 1.1755 | 1.2658 | 1.4029
SD
Uni Students | 1.0199 | 0.9844 | 1.2461 |1.2012| 1.2089 | 1.1692 | 1.2190 | 1.0121 | 1.1075 | 1.3446
SE
K12 Students| 0.1041 | 0.1106 | 0.1147 |0.1101| 0.1104 | 0.1076 | 0.1106 | 0.1027 | 0.1102 | 0.1207
SE
Uni Students |  0.0567 | 0.0551 | 0.0701 |0.0672] 0.0683 | 0.0659 | 0.0687 | 0.0571 | 0.0622 | 0.0754

The T-test showed that statistically significant at (p-value < 0.05) are the differences between
the quiz and object sorting mini-games (in bold). These mini-games are preferred by the students.
These two types of mini-games require more solid knowledge and logic, so they are likely to be
intellectually challenging for more mature learners — university students who have gained more
knowledge and learning experience. Only two of the mini-games (door unlock question and memory
game) are among the most approved for both age groups of learners, while two types of mini-games
are the only ones most highly rated by the students (M > 3.5). For university students, quizzes, word
games, and object sorting are among the most preferred mini-games — all games that apply knowledge
and logic. All students do not value action-related mini-games that require more than knowledge and
gaming skills.

Table 2.5 presents the survey results showing learner preferences for a feature of the learner
model against which to customize learning materials in minigame-enriched maze video games. The
most preferred criterion for personalizing learning materials is knowledge level, followed by interests
and goals. A logical explanation for this result is the desire of learners to play games corresponding
to their accumulated knowledge to perform well and acquire new knowledge. The respondents
indicate the learning objectives as essential for personalizing the learning content. Preferred topics
for learning materials presented in maze video games was explored. Learners arranged them in the

following order — experiments, assessment/test, introduction, and summary.
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games.
Criterion | Age of the Knowledge level | Interests and goals | VARK learning
Statistics learner of the learner of the learner styles
First place 19,88 % 39,34 % 21,33 % 16,77 %
Second place 18,43 % 31,68 % 28,99 % 15,32 %
Third place 13,87 % 17,81 % 30,64 % 31,26 %
Fourth place 42,44 % 6,83 % 13,87 % 29,61 %

Conclusions from Chapter two

An analysis of the use of ICT tools and educational games in Bulgarian schools was made. User
preferences for using and customizing educational video games are explored. User opinions on
different types educational games and mini-games and their suitability for learning are reviewed and

evaluated.

CHAPTER 3. MODELING OF PERSONALIED EDUCATIONAL VIDEO GAMES
3.1 Design of Personalized Educational Video Games

When developing educational computer games, knowledge about their design, game themes,
learning approaches, and defining educational game characteristics is needed (de Freitas, 2006;
Ibrahim & Jaafar, 2009; Lameras et al., 2017). In addition, the developer has to be familiar with the
target group of users. Initially, educational games are modeled at a conceptual level. Then during the
design process, the created conceptual model is used as a framework that helps integrate teaching
approaches into the game. In the beginning, the educational attributes of the game are identified, and
it is explored how to incorporate them into the game components. Then the principles of learning
through games are considered, which are a source of ideas and models for presenting learning
resources, knowledge, and information in the design of an educational game. Subsequently, the

processes and activities in their sequence for developing educational games are specified.

When creating educational computer games, the involvement of experienced educators is
essential, as they can provide valuable guidance based on their experience, subject area knowledge,
and acquaintance with learner characteristics, depending on their age. Teachers appropriately present
the learning material to the students and know which concepts or lessons are hard to understand for
the students and what should be emphasized. Experienced teachers use appropriate combinations of
different formats (text, graphics, audio, etc.) and know how to require adequate feedback from
students. For these reasons, teachers have a significant role in game design. Involving teachers in the
process of creating educational game applications would have a positive impact on their attitudes

toward incorporating educational games into teaching practice. The motivation for adapting and
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customizing educational video games is based on the view that diversity in some user characteristics
can affect the usability and effectiveness of the learning resources provided to them. It is believed
that if a system performs its functions according to the preferences and characteristics of the users,

then it will give them more benefits.

3.2 A Combined Model of Student-User of a Personalized Educational Computer
Game

The model of students in an e-learning environment aims to model their acquired knowledge,
cognitive skills, and interests. Based on this model, personalization of their interactions will be carried
out. Here we present the developed learner model and the framework that is the basis for personalizing

the learning process in the context of an educational maze game.

Student models present different information about them, such as acquired knowledge and
skills, available competencies, achieved learning success rates (achievements), learning goals,
individual preferences, cognitive skills, emotional characteristics, etc. (Kobsa, 2001; Chrysafiadi &
Virvou, 2013). Models may also include components that support tracking of the time and manner of
knowledge and skill acquisition by each learner, what is the outcome of applied pedagogical
approaches, and even reflect cultural differences, individual interests, and specific learner preferences
(Woolf, 2010). For adaptive learning, it is significant to know the main demographic characteristics
of the learners (name, age, gender, class/course, etc.). This information provides the static parameters

to consider when initializing the learning objectives and path.

The research describes several types of learner modeling techniques, and here are some of the

most popular:

Stereotyped model — several fixed groups are created, and each learner is assigned to one of the
possible categories, for example, beginner, advanced, or expert. Personalization takes place based on
this categorization (Kobsa, 2001).

Overlay model - this approach models learner knowledge and skills as a subset of subject
domain knowledge embedded in components, which are parts of declarative domain knowledge (e.qg.,
topics, concepts, knowledge elements, and outcomes). Thus, learners’ knowledge is modeled flexibly
(Brusilovsky, 1994).

Combined model — combines the above two modeling approaches. Initially, the learners are
categorized according to the stereotype to which they fall, and subsequently, the model is gradually
modified and supplemented by overlaying information extracted during the learning process
(Sosnovsky & Dicheva, 2010).
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When creating the model of students, it is necessary to reflect on their characteristics related to
the GBL process. It is a prerequisite for adapting the educational games to learners’ profiles using
their model. In this manner, the learning interactions between the user and the didactic tasks can be
personalized.

When constructing the model of the learner-user of educational video games, a multi-spectrum
flexible modeling system is used, covering three main aspects in the model: Characteristics as the
user are general data identifying the user; learner—specific data that determine the personalization of
educational content and learning tasks in the game to the attributes and preferences of the user;
player—specific features are related to the adaptation and/or personalization of the parameters of an

educational video game. Fig. 3.1 shows the designed conceptual combined model of the student as

user, learner, and player.

[Nicknama [Password

Characteristics
as user
.

Model of N Playing Game
Student style goals

\
\
\
AY
AY
AY
\
AY
\
AY
\
Characteristics
as learner

Characteristics
as player

Learning
we® ) (.

Fig. 3.1 A conceptual combined model of a student — user of an educational video game.

Learning
efficacy

Each aspect of the student model contains two sets of attributes: static - reflect relatively
constant characteristics of the learner over time (age, gender, interests and goals, preferences, level

of knowledge, learning and playing style, etc.) and dynamic - related are with the various components
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of results achieved in the game, as a result of the performance of the learning and game tasks (speed
of solving, efficiency, points obtained, acquired knowledge/studied topics, etc.). Dynamic
components are given value by techniques for retrieving their current readings in the game process
and are used to update the learner model. It is necessary to design the structure of the data and the
way of its extraction accordingly to achieve such an update. The essential user data that will be
retrieved and stored must be identified in advance to provide the necessary information for
dynamically updating the student model. For a smooth and trouble-free operation of the system, a
reasonable trade-off between the amount of extracted data and the ability to account for the
meaningful ongoing interactions and results in the game process, taking into account the learning and
gaming aspects, is necessary. All the features described in the learner model are used when

personalizing various components of an educational video game.

3.3 Methodology for the Presentation of Educational Content

Structuring learning content includes its description, granularity, and personalization. In e-
learning systems, many different approaches to granulating the learning content are used, and each
structural unit is defined according to its interrelationships with others. For example, a course consists
of several semantically and logically distinct parts that make up several lessons, each of which may
cover one or several topics. With the proliferation of e-learning systems, the need for standardization
has arisen, and several standards have been developed for the interoperability of e-learning platforms
and their content management systems. Therefore, the structuring of learning content is subject to the
requirements of e-learning systems and the possibility of repeated use. Thus, learning resources based
on these standards can be easily reused and combined in different ways to adapt and personalize to
the learner (Dagger et al., 2002; Van Rosmalen et al., 2006). Modern standards for learning content
(Learning Object Metadata, Sharable Content Object Reference Model, Dublin Core, etc.) allow a
unified description of different types of learning resources so that they are easily portable and

exchanged between diverse learning systems and applications ( Arroyo et al., 2006).

The most significant factors on which the reuse of learning objects in e-learning systems
depends are the following (Hodgins, 2006): learning objects must be stored online in databases and
annotated corecrly with metadata that allows users to find and access (discover and share) them.
Furthermore, they should be as independent as possible from the learning context in which they
initially were developed. Thus, they will be suitable for different courses, groups of learners, and

learning environments.

The user interface of the game is text, sound, and visual: The text interface determines the
characteristics of the text through which the player receives messages - the font (type, size, and color),
the background of the text, language (supports Bulgarian and English languages).
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Audio interface — defines the characteristics of the sound through which the player receives
audio messages. They are of three types — thematic music, sound signals indicating the success/failure
of a didactic task (puzzle mini-game), and computer-generated speech (text-to-sound) for reading

educational text resources.

Visual interface — defines the graphical characteristics of the screen through which the player

interacts in the game (brightness, saturation, illumination).
Structuring learning content

The principle involved in designing the learning content structure in educational video games
is aligned with the concept of reusing learning resources. This way, the object-oriented approach is
applied, where digital components can be used repeatedly in different contexts and purposes. The
technology for creating learning resources by *“assembling/stitching” interoperable and reusable
components (such as Lego blocks) is based on widespread specifications and standards for metadata
and learning content creation. The structure of learning content in a maze-type educational video
game consists of three levels of granularity (Fig. 3-2). At the highest level are learning objects
dedicated to a general topic/lesson or a separate part of it, and they build the learning content in a
particular room of the game - learning topic/lesson (TU). Each lesson/topic consists of a group of
learning objects (LO), which are embedded in the didactic tasks of the mini-games. They should be
customizable and reusable in different learning contexts (in different mini-games and different levels
of learning content complexity). For this purpose, they consist of separate small information units -
IE (information units), which can be used independently. The structure, size, and metadata of the

learning content in a learning resource are essential to making it customizable for reuse.
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Fig. 3.2 A general meta-model of learning content in an educational video game by *Terzieva (2019).
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The proposed concept suggests that mini-games and information boards in a maze learning
game room will present learning content corresponding to one lesson or topic. The hierarchy of
learning resources is defined as follows: each resource (lesson/topic) can contain many other
resources (learning objects, learning units), i.e., each resource can have any number of building blocks
and correspondingly different characteristics. There can be only one copy of each type of mini-game
in the hall and up to 8 information boards - two on each of the four walls. Each information board
presents educational material in a narrative form (facts, phenomena, events, pictures, etc.), and it can
consist of multiple pages (with no volume limit), which can be flipped manually by pressing a button.
Such learning objects are aimed at knowledge acquisition or knowledge expansion (cross-curricular
connections), revision, or test preparation. All types of learning objects are described with metadata
indicating their most important parameters. Thus, they are more easily identified, which is a
contributing factor to easier customization and reuse. Some learning objects may allow hands-on

implementation in several types of mini-games.

3.4 Customization of Educational Video Game

The following models were developed (Fig. 3.3) — Model of the learning content of the game,
Model of the game (including methods and strategy of the game and the pedagogical approach
embedded in the didactic models of the tasks), and Model of the game user (the learner-player). The
user model defines how learning content is customized and how gameplay difficulty is adapted.

Personalization

and adaptation
Game Model

[

Player p lizati
Model of Student ersonalization
Learner
kt >[ Content Model ]
Personalization

Fig. 3.3 Dependencies between models in an educational video game (*Terzieva, 2019).

Individual characteristics from the learner model play a primary role in appropriately
personalizing learning interactions in the context of the educational maze game. The general
conceptual framework for customizing an educational video game is as follows:

1. Registration of new users (students) and determination of their profiles through surveys;

2. Creating a model of the student, including static and dynamic characteristics;

3. Initial personalization according to the student’s static characteristics of the three main
groups of components of the educational video game: scenario, learning content, and didactic tasks
embedded in the game context;
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4. Starting a game session and collect data about the learner’s performance;
5. Analysis of the achieved educational goals and game results;
6. Setting value/update dynamic features in the learner model,

7. Subsequent customization of educational video game components.

In the case of personalization, the number, type, and complexity of the didactic tasks, as well
as the difficulty level and the volume of the educational content presented in them, are subject to
selection. The dynamic characteristics of the user currently reflect the results achieved in different
game sessions and serve for the subsequent personalization of learning resources and dynamic
adaptation of the parameters of game tasks, such as execution time, number of attempts, speed, and
other limitations. By analyzing the dynamic data about the way of playing and the achieved
effectiveness of the learner as a player, precise changes can be made to the learning content embedded
in the didactic tasks - volume, level of complexity, mode of presentation (text, images, sound, video)
and other parameters. For text learning resources parameters such as font, size, background, color,
etc., can be adjusted. Likewise, modifications can be made, and variations of game mechanics are
generated — adapting the difficulty to motivate and hold the learner’s attention as a player. It is
accomplished by changing various parameters and constraints specific to the game mechanics of the

particular learning task.

Individual learning style plays an essential role in the appropriate personalization of learning
interactions in the context of an educational game. The playing style also has an important role - a
characteristic that determines the way of playing. Individual playing style may vary across game types
or over time, so it is a relative parameter that must be defined in the context of a particular game type
(Bateman et al., 2011).

Conclusions from the Chapter three

The basic patterns needed in designing educational video games are presented. A combined
student model encompassing profiles of the user, learner, and player is developed, which underlies
the personalization of educational video games. The requirements for the learning content
presentation are defined, the different types of learning content are discussed, and a metamodel
presenting it, is shown from the point of view of its use in a personalized educational game. A
conceptual model for the personalization of educational video games is developed, and a

methodology for the personalization process is described.
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CHAPTER 4. PERSONALIZED EDUCATIONAL VIDEO GAMES OF TYPE ENRICHED
MAZE

4.1 Conceptual Model of an Educational Video Game of Type Enriched Maze

Mazes often are used in entertainment games; they are familiar to users, and therefore, they are
very suitable for the interactive presentation of content. They are widely used in 3D role-playing and
adventure games with context in various fields. In them, the player explores the content presented in
the maze while moving towards their goal. Educational video games of type enriched maze are 3D
video games representing interconnected separate maze halls with built-in didactic mini-games and
multimedia materials (Bontchev, 2019). These learning games are a maze represented as a planar
graph (Fig. 4.1). The requirements for the maze connectivity graph are the following: it must be
planar; to have one launch hall; the connections at each graph node (i.e., the hall) of the maze are at
most four; cycles are possible. From a pedagogical point of view, it is good that the graph allows
different paths for traversing and/or reaching the final goal so that a personalized learning path can
be chosen. The one shown in Fig. 4.1 structure of a maze-type educational video game allows setting

four learning paths of different sequences and lengths.

’ Hall 5
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Start

\ A vy
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Fig. 4.1 Example of the structure of an educational video game of maze type.

Educational video game of type maze enriched with mini-games are suitable visual
environments for presenting learning resources and information aimed at achieving learning goals
(Antonova & Bontchev, 2019). They have the following characteristics, which determine their
advantages and suitability for training (Bonchev, *Terzieva, Dankov, 2021):

e Allow easy structuring and description of learning content in an XML document;

e They are suitable for implementation in different educational contexts;

e They are suitable for personalization and adaptation - choosing different learning paths;

e Allow embedding of various didactic tasks - mini-games;

e Enable additional learning tasks tailored to the learner’s level.
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Different combinations of puzzle mini-games within an enriched maze can build a variety of
educational video games, helping to develop critical and logical thinking, thus making the learning
process interactive and more engaging:

e Mini-games are different types of well-known puzzles that are not complicated and easily

integrated into learning practice;

e The mini-games are interactive and are an appropriate tool for various learning scenarios

in class, such as an exercise, a negotiation, a knowledge test, etc.;

e The mini-games are suitable for a wide range of subjects and areas of knowledge;

e Mini-games are combined and integrated into learning mazes on any subject.

Fig. 4.2 presents a graphical meta-model of an enriched maze-type educational video game. It
shows the components of one hall of the maze. Each room has walls, ceiling, and floor overlaid with
different textures and images according to the context of the game, and the aesthetic layout is
complemented by an audio track (which may be different for each room) that plays when the player

is in it. Halls may have one or more doors to other maze halls.
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Fig. 4.2 Metamodel of an enriched maze educational video game

The door to another room is unlocked by correctly answering a question, which can be text or
graphic. One or two learning boards can be placed on each wall (a maximum of eight in a room).
Learning boards present learning objects that can contain text and/or graphics and the voluminous
text is divided automatically into pages. Each learning board can have a different type of 2D mini-

game embedded in it. Mini-games consist of game objects that can contain text and/or images. The
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metamodel serves as the basis of an XML document describing a video game of maze type, and the
XML document itself represents a model of the specific game. The XML document, in turn, reflects
the connectivity graph of the game it describes. The game graph is subject to conditions (Bontchev
& Panayotova, 2017), and the requirements for the maze halls are as follows: Each hall can have at
most one map and one 3D mini-game on the floor; only one audio track (music resource) is played,
and can have any number of hidden objects. Each hall wall can have only one door and a maximum
of two learning boards. Each learning board can present text and/or graphical information, or a 2D

mini-game (puzzle). Each mini-game can have different sound effects.

4.2 Creation of Educational Video Games of Type Enriched Maze through the
APOGEE Platform

The design process of an educational 3D maze-type video game enriched with mini-games
covers the following main stages (*Dankov, Antonova, Terzieva, Bontchev, 2021):

1. Setting learning goals and creating game scenarios that reflect them;

2. Collection and structuring of text and multimedia learning content;

3. Selection of appropriate types of didactic tasks and modeling of learning content in the
relevant mini-games;

4. Designing an audiovisual layout of the halls of the labyrinth;

5. Creation of an XML document describing the halls of the maze, the presented learning
resources, and the built-in mini-games;

6. Generate an online version of the game using the Unity 3D editor;

7. Testing and validating the initial version of the game with target users.

The APOGEE platform, which aims to automate the process of building and generating rich
maze-type 3D educational video games, includes two main modules The maze editor, comprising a
graphics editor and a game resource editor, is managed by metadata. The maze builder is fed with a
manually or automatically created XML file with a structured declarative semantic game description
and related multimedia content and automatically generates educational video games of type enriched

maze using a Unity3D application (Bontchev et al., 2019).

The approach to personalizing educational maze video games is based on the learner model
created (Fig. 3.1). The motivation for adaptation and customization is based on the understanding that
changes in some of the characteristics of the learners can affect the usability of the games and the
effectiveness of the learning process. For this reason, the user characteristics (described as static and
dynamic quantities) involved in the learner model used in the APOGEE platform are considered. The
student model can be continuously updated and modified, as well as models of new users to be

created. The student model is at the heart of the personalization process of educational maze video
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games. It is based on the assumption that if the functionality of some system is tailored to the user’s

characteristics, the users will derive more benefits from it.

Figure 4.4 presents a conceptual model for personalizing an educational video game of type
maze enriched with embedded mini-games. The process of personalization of such type of game
follows the steps described in Section 3.4 for the general case, as shown in the diagram, starting with
registration and creation of the student model. The actual customization of the rich maze video game
takes place in three main directions:

1) The structure of the maze is determined to match the learning content and further adapted to
allow different learning paths;

2) The learning content on a given topic is selected and presented according to the
characteristics of the learner’s model, such as knowledge level, learning goals, learning style, etc.;

3) Appropriate puzzle mini-games are selected to represent the learning tasks, corresponding to

the learning content and the attributes of the student model.
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e Learner
e Player

Update
of Dynamic
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Fig. 4.4 Conceptual model for personalizing an educational video game of type maze enriched with
embedded mini-games
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Table 4.1 provides a summary of the personalization of the different types of mini-games built

into an enriched maze educational game.

Table 4.1 Personalization of the different types of mini-games.

corresponding ring

Types of Mini-games Personalization according | Personalization according to
mini-games to learning style difficulty level
1. Question - | Door unlocking question e closed, open question e number of possible answers
answer e text, picture question o difficulty level selection
Multiple question quiz e closed, open question e number of possible answers
o text, picture question o difficulty level selection
o presence of a hints
2. Discovery |Finding words in a table of |e kind of words e number of words
games letters e placement of words e difficulty level selection
o presence of a hints
Finding tile pairs e image to image e number of tiles
(Memory game) e text to image o difficulty level selection
o text to text e image types
o presence and type of hint
Finding hidden objects e size e number of items
® species o difficulty of placement
o |ocation e presence and type of hint
3. Sorting Sorting images according to | e type of image e number of images
games a given criterion/ condition |e criterion/ condition e presence of a hints
e image size
Classification of objects e size of the object e number of objects
according to a given o type of objects e availability of description
characteristic o classification feature e presence of a hints
Arrangement of 2D picture |e type of image e number of puzzle pieces
puzzle e image size e presence of a hints
4. Action Rolling a ball marked with |e type of image e number of balls
games an image/text to a given e type of text e number of positions
position on a geographical |e amount of text e presence of a hints
map e type of map
Roll a ball marked withan |e type of image e number of balls
image/text to a o type of text e number of positions

e amount of text

e presence of a hints

Marking (hitting) moving
balloons with attached
target objects among other
objects

o type of target objects

o type and quantity of other
objects

e criterion/ condition

e number of objects
e movement speed
o presence of a hints

4.3 Personalization of Basic Educational Video Game of the Type Enriched Maze

The methodology for the development of an educational video game-maze focuses on

identifying methods and tools for providing and acquiring knowledge during the game, tailored to the

individual characteristics of students, taking into account their differences in the level of skills, goals,

and interests, age, learning and playing styles, and other learning-related aspects. Constant reporting

of progress and its visualization in the form of feedback is also an essential factor.
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Personalization of in-game learning content

The personalization of the educational game of type enriched maze is carried out depending on

the student model, considering his characteristics as a user, learner, and player. It has three aspects —

the customization of learning content, game content, and feedback.

A. Personalization of learning content — depends on the students’ characteristics, which are

reflected in their model, such as age and level of knowledge, learning goals, current achievements in

the game,

etc. It refers to the informational content presented.

Level of complexity of the learning content — it is related to the terminology used and the
way of presenting the knowledge; three levels of complexity are defined: elementary
(beginner), basic (advanced), and in-depth (expert).

Presentation of learning content — is related to the means of expression used to present
knowledge and depends on the learning style, preferences, and other characteristics of the
student’s model. Relevant information objects are used, including text, images, audio
resources, and combinations thereof, and for the same educational content, there may be
several information objects of different types to present the educational content. The
various types of learning content elements are customized — variations are created by
changing their constituent components, and they can be modified flexibly according to the

pedagogical goals and the characteristics of the group of learners.

B. Personalization of game-based learning content — depends on attributes in the student model

- age, gender, playing style, etc., as well as their current game performance. It is used for didactic

tasks (mini-games) that require additional gaming skills.

Setting an attribute indicating the mandatory performance of a given game task;
Changing the game learning content - choosing a different type of didactic mini-
games/tasks; changing parameters variations of placement in the halls of the labyrinth of

didactic mini-games/tasks; changing the number of included game tasks.

C. Personalization of feedback in educational puzzle mini-games:

Specific feedback — various types of hints for solving a learning task - leads to a reduction
in the number of points that would be earned;

Way of reflecting player progress — a different way of visualizing current results — in
percentage, remaining tasks, points achieved, etc.;

Feedback from a non-playing character (NPC) — also includes the ability to use different

types of help for learning content or gameplay.
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4.4 Realization of a Personalized Educational Video Game of Type Enriched Maze on
the APOGEE Platform

This section shows screenshots from both versions of the educational video game of type maze
enriched with embedded mini-games - Universal and Personalized. The universal version is shorter,
easier, and oriented towards basic knowledge of the topics of Asenevtsi. The customized version of
the game is longer and is designed to give a deep knowledge of the Asenevtsi dynasty and the

medieval history of Bulgaria.

Figure 4.5 presents the graphic model of the maze for both versions of the educational video
game “Assenevtsi”. Its structure makes it possible to realize more than one game learning path, which

is a prerequisite for customization according to learning goals.

Bunrapusa
cnep
MUBaH AceH Il

Fig. 4.7 Graphical model of an educational video game ““Assenevtsi’” of the type of enriched maze

The mini-games are not limited in playing time, but the time it takes for the maze-type video
game to be played to completion (i.e., solving all the required learning tasks) earns the player extra
points. Both versions of the game (universal and customized by difficulty level) differ in the volume
and complexity level of the presented educational content on the educational boards and in the
educational resources embedded in the didactic tasks of the mini-games. The learning content
presented in the universal game covers only the most essential knowledge of the subject, is less in
volume, and uses a simple statement where possible. Correctly solving all mini-games - puzzles in
the universal game can bring the learner a maximum of 320 points and in the customized game - 760
points. Some of the mini-games in both versions are mandatory while others are not, but they also
bring points for the game’s final score. In didactic tasks, the most significant difference is in the
“Quiz” mini-game - the universal version has only one difficulty level with six questions, and the
maximum number of points to be earned is 60. In the customized version, the quiz has 16 questions
divided into three levels of complexity, and the maximum possible number of points earned is 320.
In this mini-game, the points earned depend on the level of complexity of the questions and the
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number of attempts to give a correct answer. In the other mini-games, there is a difference in the
learning objects used - for example, in the memory development game, the images of historical
figures have an explanatory caption, and in the customized version, the analogous learning object is

of a higher level of complexity — without a caption.

Figure 4.8 presents screenshots of the same types of mini-games in the universal and
personalized versions of the educational video game of type maze enriched with embedded mini-
games “Asenevtsi”. The personalized game consists of mini-games with increased difficulty and a
larger volume of gaming learning tasks. From top to bottom and from left to right, various mini-

games are shown, highlighting the differences between the two versions of the video game:

Fig. 4.8 Screenshots of the same type of mini-games in the universal version (left) and the customized

version (right) of the educational video game ““Asenevtsi”.

e Game to answer a question about the door opening to another hall — the number of possible
answers differs;

e Word search game in a table of letters — the type, number, and arrangement of the words
differ;

e Game for finding pairs of matching tiles (Memory game) — the number of tiles and the type
of correspondence differs;

e A game for rolling balls on a map on the floor to a corresponding place — the number of
balls and the presence of misleading (redundant) positions differ;

e Game for answering a group of questions (quiz) — the number, type, and difficulty degree
of questions differ.

Conclusions from Chapter Four
A conceptual model of an educational video game of type enriched maze is presented, which is

the basis of the process of creation of such games through the APOGEE platform. Through a
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constructive scientific approach, a methodology has been developed to customize an educational
video game of type enriched maze by customizing the parameters of the embedded mini-games. The
developed universal and personalized versions of the educational video maze games “Asenevtsi” have

been analyzed and compared.

CHAPTER 5. VALIDATION AND EVALUATION OF A PERSONALIZED
EDUCATIONAL VIDEO GAME OT TYPE ENRICHED MAZE

5.1 Methodology of Conducting the Experiments

Validation of educational video games usually is carried out by evaluating the two most
essential indicators — the game impact (game experience) and suitability for learning (learnability).
The term game experience is considered a complex indicator consisting of sensations, thoughts,
feelings, actions, and meanings that arise in the player during a game session (Ermi & Mayra, 2005).
Learnability refers to the characteristics of an interactive system that enable its users to understand
quickly how to use it and how to achieve maximum performance (Dix et al., 2003). In this case,
educational games are a kind of interactive system, so to be used for training; they must be easy to
learn so that the user can quickly start playing. Specific direct and indirect measurable attributes are
used to evaluate the usability of software products, such as educational video games (Sommerville,
2011).

The experimental research methodology consists of several stages: design of research surveys,
targeted selection of respondents, processing, mathematical modeling, and analysis of the obtained
results. The survey method used is web-based. The specialized applications Microsoft Forms and

Google Forms were used as a tool for creating, distributing, and collecting data from online surveys.
Experimental setting

The educational video game of the type of enriched maze “Asenevtsi” is available online, so a
prerequisite for its validation is access to a good Internet connection and a modern computer. The
experimental study is conducted under the following protocol:

1) Selection of target groups of learners:

e Sixth-grade students — they are chosen because in the History subject curriculum during
the second term, the subject of the Second Bulgarian Kingdom is studied, to which the
educational video game “Asenevtsi” is dedicated;

e Sofia University students that are studying about the serious games during
“Communication management” course.

2) Introducing the learners to the game through a presentation showing how to play, the types

of mini-games, and the ultimate goal.
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2.1) Sixth-grade students are divided into two approximately equal size groups. The main
criterion for the division is the interest in the history of Bulgaria. An additional criterion for dividing
students into groups may also be applied, e.g., the History grade mark from the previous term.

= Group A: learners with a deep interest in the topic and a desire to gain additional
knowledge — they play the personalized game, allowing consolidating and upgrading
knowledge.

= Group B: learners without a deep interest in the topic and a desire for additional
knowledge — they play the universal (basic) game, providing only the opportunity to
consolidate basic knowledge.

2.2) Students are invited to play both versions of the game, indicating their interest in the history
of Bulgaria.

3) Game process — each learner plays independently on a computer online the corresponding
version of the educational video game “Asenevtsi”.

4) After playing the game, learners complete an online survey. It covers several sections on
profiling questions, including their interest in Bulgarian history and game results (time played, objects
collected, quiz score obtained, and total points). In addition, games are rated on the components of
two metrics — gaming experience and learnability. In addition, students compare the two game
versions according to several criteria.

5) Processing and analysis of questionnaire surveys.

Experimental testing with sixth-grade students was conducted face-to-face while with

university students - online as part of the training course.

Qualitative and quantitative evaluation characteristics
Learnability is one of the essential attributes of the usability of educational video games, so the
Asenevtsi maze game is evaluated based on the following indicators: Ease of Learning; Familiarity;

Consistency; Predictability; Informative Feedback; Error Handling (Reaction to errors).

The game experience of a computer video game is a multidimensional measure of impact during
a gaming session. The educational game “Asenevtsi” is evaluated according to the following
indicators (Poels et al., 2007): Flow (Game Flow), Challenge, Competence, Positive Affect, Negative

Affect, Immersion, Tension.
5.2 Experimental Testing of Educational Video Game of the Type Enriched Maze

The educational video game of the type enriched maze delivers learners a visually rich learning
environment that traditional teaching methods cannot provide. The universal video game is without
customization to the characteristics and preferences of a specific type of user, whereas the

personalized version of the game is aimed at users with a higher level of knowledge, with a
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pronounced interest in the subject matter and learning goals aimed at acquiring new knowledge. The
online survey was conducted after the experimental testing by playing the universal and personalized

versions of the game “Asenevtsi”.

Profile of the participants: 40 students from two classes in the sixth grade of a secondary school
in Sofia city and 30 fourth-year students of the University of Sofia participate in the experiment.
Surveys show that most students have little gaming experience, having played little or no educational
games. Some students had difficulty playing on the computer due to insufficient computer skills.

5.3 Processing and Analysis of Experimental Results

Fig. 5.3 presents a comparison of the opinions of sixth-grade students and university students
about replaying an educational video game. Definitely, school students are significantly more inclined
to acquire knowledge and improve their game performance than university students. Only 30% of
students would try to improve their scores, and about 40% would upgrade their knowledge by playing
a game at the next difficulty level. These results have a logical explanation in the profile of the
students, a considerable number of whom do not play games, and 90% have never played educational

games before the “Asenevtsi” game.

50%
45%
40%
35%
30%
25%
20%
15%
10%
5%
0% -
K12 Students Uni Students K12 Students Uni Students
Would you play an educational game again. Would you play a given educational game
at the same difficulty level. to improve your again on the next difficulty level?
score for that level?
Strongly disagree Disagree Neutral m Agree W Strongly agree

Fig. 5.3 K12 students and university students’ opinions about replaying an educational game.

The comparison of two versions of the educational video game “Asenevtsi” is made based on
the average values of the given ratings on a five-point Likert scale with a minimum of 1 and a
maximum of 5 points. The following indicators are evaluated: Learnability (Suitability for learning),
Game experience, and Overall educational value of educational video games. Also, the comparison

is made concerning the opinions of the different groups of participants in the experiment.

Learnability: The results show that students rate the personalized game higher on this metric

(Fig. 5.4). Statistically significant (for p-value < 0.05) were the differences in the evaluation of the
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components of help received (informative feedback) and the evaluation of the visualization of the
results of the interaction with the mini-games (reaction to errors). Probable reasons - students who
played the personalized game are more interested in the subject matter and need to get helpful
information about the correct answer, which will help them complete the task. However, the universal
game also receives relatively high marks, which leads to the conclusion that when an educational

game matches the level of knowledge and interests of students, it is well received and evaluated.

Error handling
Informative feedback
Predictability
Consistency

Familiarity

Ease of learning
0 05 1 1.5 2 25 3 35 4 45 5
B K12 Students who played the personalized game mK 12 Students who played the universal game
Fig. 5.4 Suitability for learning the educational game ““Assenevtsi”” - assessment of the K12 students.
Students rate the educational game “Assenevtsi” slightly lower in terms of the indicator of
learnability compared to school students (Table 5.3).

Table 5.3 Evaluations of the learnability of the educational video game ““Assenevtsi’” — comparison
by groups of learners.

Criterion|Ease of Familiarity |Consistency |Predictability |Informative |Error
Learning Feedback Handling

User
School students — 1 g 3.84 3.68 4.11 4.00 4.16
universal game
School students — 1, o 4.15 3.80 4.35 4.65 4.75
personalized game
University students — 3.40 333
universal game

—— 3.07 3.6 4.03 3.77
University students —

. 3.33 35

personalized game

The logical explanation of the K12 students’ higher appreciation of learnability components of
both versions of the game is as follows: the video game is purposefully created as a theme and
knowledge level for sixth-grade students, with the embedded learning content and didactic tasks in
the mini-games corresponding to their level. However, scores for all components of learnability are
above the mean level on a 5-point Likert scale, indicating that this educational game “Asenevsti”
creates a motivating learning environment and is efficient for learning purposes for both groups of

learners.
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Game experience: Student ratings of the fun and positive impact of the personalized game were
slightly higher than those of the universal game (Fig. 5.5). Students with a strong interest in history
who played the personalized version of the game did not find it difficult, challenging, or stressful. On
the other hand, the universal game, which covers the basic knowledge of the subject matter,
corresponds to the knowledge level and competence of the students who played it. They have felt
entirely absorbed in the process of playing, it seems to them quite fascinating and also has a positive
influence on them, but at the same time, it creates some tension. These results show that the presented
game tasks correspond to the level of knowledge of the respective groups of students, and they play
the game “Asenevtsi” with pleasure and interest. However, some K12 students don’t have enough
gaming skills and competence to achieve the game objectives quickly. That is why they feel some
negative impact.

Tension
Immersion
Negative affect
Positive affect

Competence

Challenge

Game flow
0 05 1 15 2 25 3 35 4 45 5
B K12 Students who played the personalized game mK 12 Students who played the universal game

Fig. 5.5 Game experience of the educational game *“Asenevtsi” - assessment of K12 students.

Overall evaluation of educational value for the two versions of the video game **Assenevtsi’’:
Mean values on a five-point Likert scale for various indicators related to the learning process for the
personalized and universal games were calculated (Fig. 5.6 and Fig. 5.7). University students with no
interest in history strongly rated the learning opportunities of the personalized game higher as an
effect, the differences being significant at p-value < 0.05. The students interested in history are not
so decisive — they rate the learning opportunities and motivation of the personalized version of the
game higher as an effect at most indicators, but the differences with universal version are insignificant
(Fig. 5.7).
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University students with no mterest in History

The gameplay was more intriguing
My attention is held longer
I test knowledge against my interests

More opportunities to acquire knowledge

More relevant to my interests

00 05 10 15 20 25 30 35 40 45
B Personalized game M Universal game

Fig. 5.6 Evaluation of the educational value of the video game ““Assenevtsi”” — university students
with no interest in History.

The most significant difference concerns the statement “More opportunities to acquire
knowledge”, which is logical, since the game personalization is made according to the knowledge
level and is intended for users who self-assess as advanced in the subject matter. The personalized
version of “Asenevtsi” covers a broader field of knowledge on the subject, and it is also reflected in
the didactic tasks of the mini-games, which have a more of game objects and learning objects and a

higher degree of difficulty.
University students with mterest in History

The gameplay was more intriguing
My attention is held longer
I test knowledge against my interests

More opportunities to acquire knowledge

More relevant to my interests

00 05 10 15 20 25 30 35 40 45
B Personalized game M Universal game

Fig. 5.7 Evaluation of the educational value of the video game “Assenevtsi’” — university students
with an interest in History.

Generally, both groups of learners — university students and sixth-grade school students who
participated in the experimental study, rated the personalized version of the educational video game
“Asenevtsi” more highly than the universal version. However, there are some indicators on which the
evaluations, especially of the university students, are not definite. One of the possible reasons is the
lack of or little gaming experience of the participants in the experimental testing. Almost all of them
have never played educational games before. More testing with more participants and with a more

diverse profile is needed.
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Conclusions from Chapter Five

The results of the questionnaire surveys after the game testing show that the personalized video
game “Asenevtsi” created in the process of scientific research, is an efficient learning tool and is rated
highly in terms of suitability for learning. Both schoolchildren and students give such an assessment,
regardless of their interest in the game theme. The opportunities and motivation for learning that the
personalized game gives compared to the universal one are significant, according to the students’

evaluations.

CONCLUSION

This PhD thesis considers and explores many aspects of technology-based learning with the
particular focus on personalized games as an efficient learning tool that can meet the preferences and
demands of modern learners and motivate and support them in their learning and knowledge
acquisition. The experimental study shows that the personalized version of the educational video
game “Asenevtsi” is more appreciated highly than the universal version concerning its indicators
learnability, game experience and educational value. During the research process, ideas for additional
research and development developments appeared.

Opportunities for future development

Scientific-applied developments and conclusions from the dissertation will further help to
develop and improve the platform for creating educational video games APOGEE and to upgrade its
functionalities. A further in-depth study of the results of all survey studies and the use of the findings
as a basis for developing a research project proposal is planned. A perspective direction is also the
research of the possibilities concerning educational video game personalization, implemented for

mobile devices and intended for microlearning.

List of the Author’ Scientific Publications

1. Dankov, Y., Antonova, A., Terzieva, V., Bontchev, B. (2021). Applying User-Centered Design for
a Climate Resilience Video Game. International Journal of Differential Equations and Applications,
20(2) pp. 147-156. Academic Publications, Ltd., 1314-6084, SJR 0.1, Q4, Scopus - 1 nuuTupane

2. Terzieva, V. (2019). Personalization in Educational Games — A Case Study. Proceedings of the
International Conference on Education and New Learning Technologies, pp. 7080-7090, ISSN:2340-
1117 https://doi.org/10.21125/edulearn.2019.1694 WoO0S - 4 uutupanus

3. Terzieva, V. (2018). The Potential of Educational Maze Games for Teaching in Primary Schools.
Proceedings of the International Conference of Education, Research and Innovation ICER12018, pp.
2480-2489, ISSN:2340-1095 https://doi.org/10.21125/iceri.2018.1542 W0S - 5 uuTupaHus

4. Terzieva, V., Paunova-Hubenova, E., Dimitrov, S., Dobrinkova, N. (2018). ICT in Bulgarian
Schools — Changes in the Last Decade. Proceedings of the International Conference on Education
and New Learning Technologies EDULEARN18, pp. 6801-6810, IATED, ISSN:2340-1117,
https://doi.org/10.21125/edulearn.2018.1612, WoS

Abstracts of Dissertations 2023 (7) 4-48


https://doi.org/10.21125/edulearn.2019.1694
https://doi.org/10.21125/iceri.2018.1542
https://doi.org/10.21125/iceri.2018.1542
https://doi.org/10.21125/edulearn.2018.1612

TECHNOLOGICAL APPROACHES FOR PERSONALIZED LEARNING... 43

5. Bonchev, B., Terzieva, V., Dankov, Y. (2021). Educational video games-mazes. Magazine
Nauka, XXXI, 1, Union of Scientists in Bulgaria, ISSN:0861 3362 (print), 2603-3623 (electronic),
pp. 25-33, (in Bulgarian), available at: http://spisanie-nauka.bg/arhiv/ 1-2021.pdf

6. Terzieva, V. (2018). Video games for learning in school. Proceedings of the National Conference
“Education and Research in the Information Society”, ARIO and IMI-BAN, 2018, ISSN:1314-
0752, pp. 84-93, (in Bulgarian) available at: http://sci-
gems.math.bas.bg:8080/jspui/bitstream/10525/2950/1/ER1S2018-book-p09.pdf - 4 citations

7. Todorova, K., Terzieva, V., Kademova-Katzarova, P. (2018). Educational games in school -
research and analysis. Reports of the National Conference “Education and Research in the
Information Society”, pp. 116-125, ARIO and IMI-BAN, ISSN:1314-0752: (in Bulgarian)
http://sci-gems.math.bas.bg:8080/jspui/bitstream/10525/2954/1/ERIS2018-book-p13.pdf - 4
citations

8. Terzieva, V., Todorova, K., Kademova-Katsarova, P. (2016). Teaching through technology - the
shared experience of Bulgarian teachers. Reports of the National Conference “Education and
Research in the Information Society”, pp. 185-194, ARIO and IMI-BAN (in Bulgarian), http://sci-
gems.math.bas.bg:8080/jspui/bitstream/10525/2756/1 /ERIS2016-book-p19.pdf - 15 citations

Approbation of the results

Part of the presented results in the present dissertation study was achieved and tested with the
participation of the author in the activities of several scientific projects:

1. Project “Analysis of the data for the integration of ICT resources in Bulgarian schools”,
financed by FNI, No. DMO02/1/2016. The project was successfully completed in 2019.

2. Project APOGEE - “Innovative platform for intelligent adaptive video games for education”,
financed by the Scientific Research Institute under No. DN12/7/2017. The project was successfully
completed in 2022.

3. Project HERITAGE’BG - with the head of the task Prof. Boyan Bonchev. Procedure
BG05M20P001-1.001-0001 Construction and development of a Center of Excellence, 2020-2021.

4. Project e-Creha - “education for Climate Resilient European Architectural Heritage” 2020-
2023, with the head of the Bulgarian team Prof. Boyan Bonchev, financed under the Erasmus +
program, number 2020-1-NL01-KA203-064610.

Main Results of Ph.D. Thesis

The following results have been achieved in this dissertation, which are also contributions. They
are related to the research conducted and its successful implementation to create a personalized
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2) A classification of the types of educational computer games is proposed.

3) A qualitative and quantitative assessment of the usage of ICT and educational computer

games in Bulgarian schools is presented.
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4) A methodology for personalizing educational video games, based on a combined model of
the learner, was created.

5) A methodology for personalization of an educational video game of type maze, enriched
with built-in didactic mini-games, was created.

6) A methodology for investigating, validating, and evaluating the learnability, game
experience, and effectiveness of a personalized educational video game of type enriched maze, was
developed.

7) A universal and personalized educational video game of type maze, enriched with built-in
didactic mini-games dedicated to Bulgarian medieval history, has been created and successfully

validated against the above methodology.
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YBOJ

AKTyaJIHOCT Ha po0JiemMa

[Ipe3 mocnenHUTE AECETUICTHUS TEXHOJIOTHYHUAT HAPEIbK MPOMEHS MMOYTH BCUYKU chepH Ha
ChbBpeMeHHOTO 001ecTBO. [I[poMennTe oOXBamaT HAYUMHATE Ha paboTa, 0OydeHHe U o0lTyBaHe, KaTo
nHpopManmonHuTe W KomyHHKanuoHHuTe TexHojmorun (MKT) wm kxommiorpure mnomoOpsBatT
3HAYUTEIHO KaYeCTBOTO U epekTuBHOCTTA UM. OOpa30BaHUETO, KATO COLIMANIHA 00J1aCT, CHIIO CHITHO
Cce TIOBITMSIBA U T€3M IIPOMEHU CE OTPa3sBaT Ha HAYMHA HA TPHUI0O0MBAaHE HA 3HAHUS B INI00aJIeH Maiad
Y Ha BCHYKM HHMBa Ha oOydueHHe. BB3HUKBAT CHBPEMEHHHU MMEIarOTHUECKH TOAXOIM, OCHOBaHU Ha
MOJICPHUTE TEXHOJOTHH — PAa3jIMYHU BUIOBE TEXHOJOTUYHO IMOJIIMOMOTHATO WM TEXHOJOTHYHO
0asupano oOyuenue (Bell & Kozlowski, 2012). OGpa3oBarenHuTe WUrpw, KOUTO Ca YacT OT
CEpHO3HMUTE UTPH, ca €Ha OT MHOBaTUBHUTE (hopmu Ha npuiarane Ha KT 3a yuebuu nenu (Abt,
1970; de Freitas & Liarokapis, 2011; Chen & Hwang, 2014). CBbp3aHuTe ¢ TSIX NEAaroruvaecku
MOAXOM ca UTpoBH3aIus, 00yueHue, 6azupano Ha urpu (ObM) u pasHOBUAHOCTTA My — 00yUYEeHHE,
6azupano Ha koMmoTepHE Urpu (OBKM). OcobGeHo moaxoasim ca yaeOHUTE KOMITFOTHPHUTE UTPH,

TBU KaTo yHalmuTe I' Bb3pUEMaT KaTo NPUATHO U MOTUBHUPAIIO 3aHUMAHHC.

OOyuenuero, 0a3upaHO Ha WUIPU, € HAYYHO-TIPUIIOKHA 00JIACT, B KOSATO CE€ TMPOBEKIAT
MHOKECTBO aKaJ€eMHUYHU M3CJIEJIBAHUS OTHOCHO XapaKTEPUCTUKHUTE HAa WUIPUTE, KOUTO Morar ja
CIIy’)KaT 3a MOCTHTaHe Ha Pa3IU4YHHU 00pa30BATEIHU IEIHM U 33 MOBUIIABaHE HA €(EKTUBHOCTTA Ha
obyuyenuero (de Freitas, 2006). OB mma HapacTBall MOTEHIMAT HA MPHIOKEHHE B PA3TUYHU
obnmactu. OOyueHuero, 06a3upaHO HA KOMIIOTHPHU WUTPHU, € TpPEcedyHaTa TOYKAa Ha EJIEKTPOHHO
JTUCTAaHIIMOHHO 00yueHue u oOydeHue, 0a3upaHo Ha WUTPH — JIBE HAIIPaBJICHUS, KOUTO CE€ pa3BHBAT
0wp30 Hanocienask (Sharples et al., 2013). EnekTpoHHOTO IMCTaHIIMOHHO o0y4YeHue ce opMHpa OT
MacoBOTO HAaBIU3aHE HAa KOMIIOTPUTE M JPYTrUTe IUTUTAIHU YCTPOMCTBA B EXKEIHEBHETO,
CBHIIPOBOJICHO OT IIMPOKOTO pasmpocTtpaHeHue Ha uHTepHeT. OBKU 0Bp30 ce paspactBa mopaau
yChBBpIIeHCTBaHETO U Hajaraneto Ha KT BbB Bcuuku cdepu Ha ceranrHoTo 0OIMIECTBO U MOpaIn
MPOMEHEHUs IpodHIT Ha ChBpeMeHHHUTE TokoseHus ydamu (Prensky, 2003; Johnson et al., 2016). B
Ta3u 00JIaCT UMa HY»/1a OT pa3paboTBaHE Ha METOAOJIOTHH 32 IPOSKTUPAaHE HAa 00pa30BATEIHU UTPH
U OT EeMIUPUYHHU JI0Ka3aTesicTBa 3a €(PEeKTUBHOCTTA Ha pa3IMYHUTE BUAOBE UTPU KaTO cpena 3a
oOydyeHue. MHOro wu3ciefoBaTeIM OTOENSI3BaT HApacTBAIUS TMOTCHIMAT Ha OOpa30BaTEITHHUTE
KOMITIOTbPHH UTPH 32 BCHUKU BB3pacToBU Ipynu odydaemu (Aguilera & Mendiz, 2003; Kapp, 2012,
O’Donovan et al., 2013). JlonbIHUTETHA TPEANOCTaBKa 32 TOBAa € U (aKThT, Y€ Taka HApEUYCHOTO
,»JUTUTAIIHO** TTIOKOJICHUE TOJIy4aBa rojsiMa yacT oT uHpopmanuara u GopMupa Mo3HaHusATa CU 10
€JIEKTPOHEH ITBT, UPE3 Pa3IUYHH YCTPOMCTBA 3a JOCTHI 10 rinobanHata mpexa (Prensky, 2001).

Kommrotpute, Tabnerure u ,,yMHUTE" Terae(OHHU, KAKTO U BUAEO MIPUTE, Ca MPUBJICKATEIHH 3a
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nmoapacTBAIIUTE C MPUCHBIIUTE UM O6p33HOCT, OBCTHOCT M BB3MOXHOCT 3a ITMHAMHWYCH AOCTBII I0
I/IH(bOpMaI_[I/IH. Ta3u TeHAeHIIUS Ce OTYUTA OT Mearo3uTe 1 T Beue ThpPCAT HAYUHH 34 U3I10JI3BAHC HA

TCXHOJIOTHUYHHU CPCACTBA B IIPOICCa HA 06yquHe, 3a 1a CC pa3BUTUC HA MMOTCHIIMAJIA HA YYallIUTC.

MHOroOpoifHHTE HAayYHU M3CIEABAHUS YOCIMTEIIHO TIOKa3BaT, Y€ WHTETPUPAHETO B
oOpa3oBaresyieH KOHTEKCT Ha €JIEMEHTH OT UTPH (UTPOBHU3ALINSI ), BUICO UTPU WM UTPU C BUPTYyasTHa,
nobaBeHa WJIM CMECEHa PEaJIHOCT, OKa3Ba IIOJIOKUTEIHO BIUSHHE BBPXY Yy4deOHHUs mpoliec
(Bourgonjon et al., 2010; Connolly et al., 2011; Hamari et al., 2015; Ebrahimzadeh & Alavi, 2017).
Pa3paboTBaneTo Ha 00pa30BATEIIHU UTPH, TTOAXOISIIN 32 MMPUJIaraHe B yUHUJIUIIHATA TIPAKTUKA, € OT
KJIFOYOBO 3Ha4YeHUE 3a €(EeKTUBHOTO UM HaBJIM3aHE B oOpa3oBaTeiaHus mporiec. [lopaau ToBa, eqHa
OT LCJIMTC HAa JUCCpTAlUATa € U3CJIICABAHC HA BJIUAHUCTO, KOCTO PA3JIMYHUTC KOMIIOHCHTU HA BUACO

HUI'PUTC OKA3BAT BbPXY MOTHUBAIIUATA HA YACHUIIUTC U TOATIOMAraHCTO UM IIPU YCBOABAHC HA 3HAHMU.

Bbrnpekn MHOKECTBOTO JTOKa3aTeJICTBA B MTOAKPENA Ha MPUJIAraHETO Ha 00pa30BaTEIIHU UTPH,
Ha mpakTuka B beirapus ca waeHTHGUIIMPAHU HAKOJKO OCHOBHH TMPEYKU U 3aTPyTHEHUS, KOUTO
BB3MPEMATCTBAT MO-ITUPOKOTO H3IOJI3BAaHE HA KOMITIOTHPHHUTE WIPH TMpH OOYUYEHHETO B Kiac
(Tuparova et al., 2018). Cpen OCHOBHUTE MOCOYEHU TPYIHOCTH Ca: HEJOCTHT HAa TEXHOJOTHUHHU
CpelIcTBa W BpeMe, JIUMCAa Ha TMOAXOMISIIM 00pa3oBaTEeIHU UTPHU W HEJAOCTATHYHHM ITO3HAHUS Ha
YUUTEIUTE Ja Ch37aBaT WM aJalTHpaT HAIWYHUA WrpH 3a cooctBenu nenu (Paunova-Hubenova &
Terzieva, 2019). CnenoBatenHo, uMa HyXJIa OT IulaTgopmMa ¢ MHCTPYMEHTH 3a Ch3JlaBaHE Ha
o0pa30BaTeNTHU BUJICO UTPH, KOSATO JIa YIIECHSBA MPOCKTUPAHETO HA UTPH U JIa JaBa BH3MOXKHOCT 3a
TSAXHOTO TepCOHANM3UpPaHe. Taka MpenogaBaTeNIUTe IIe MOraT Jla y4yacTBaT B MPOCKTUPAHETO Ha

aHTaXUPAILIH, IPUBJIEKATEIHU 32 00y4aeMuUTe UTPH, KaKTO U Ja UHTErpupar yueOHH LeIu.
NHTepaucuuninHapeH XapaKkrep Ha H3CJIeIBAHETO

BuBexxagaHeTo Ha IMOHSATHETO 06pa306ameﬂHu mexHonocuu, KOUTO CC 6a3npaT Ha TCOpHUU OT
pasiindHu O6J'IaCTI/I, OCHOBHHTE OT KOHUTO Ca O6p330BaHI/IC, KOMIIIOTBPHHU HaYKH, ICUXOJIOTHUA U

KOMYHHUKAaIIUA ITOKa3Ba MHTCPAUCHUIIIIMHAPHUA XapaKTECP HA ITPOBEACHUTC U3CIICABAHM .

HactenminTte npoMeHu B COIMATTHO-UKOHOMHYECKaTa cepa B pe3yaTaT Ha TEXHOJIOTHUHHS
HampeIbK Cce OTpa3sBaT M B 00OIacTTa Ha 0OOpa30BaHMETO, KAaTO BCE TO-YECTO KIACUYECKHUTE
MeJarOrHIecKl METOIM Ha o0ydeHue ce uareprperupar upe3 cpeacrrara Ha UKT (Sharples et al.,
2013; Serdyukov, 2017). Ilo TakpbB HauumH B rj00ajgeH Mam@ad ce WHTErpupaT pazIudHU
TCXHOJIOTUYHU CPCACTBA, KATO MOAXOAUTC HA TCXHOJIOTMYHO-IIOATIOMOTHATO W TCXHOJOTMYHO-
0asupaHo oOyueHHEe CTaBaT YacT OT Memaroruueckara mpaktuka. C pa3BUTHETO HA WHTEPHET U
CHCTEMHTE 32 EJICKTPOHHO O0y4YCHHE, MEAarOrHUeCKUTe TOX0AU ce 000raTsBaT U MpHiIarat B HOB
KoHTeKkcT. OT Jpyra cTpaHa, KOHIEMNIHATA CEPUO3HH WIPU U TPWIOKEHUETO UM B OOYYCHHETO

NpeThpIsiBaT 3HaunTeNHa eBoronus (Squire, 2002; Young et al., 2012). O6pa3zoBaTenHUTE UTPH,
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KaTO HOBOIIOSIBUJIA C€ TapaJurMa Ha 00y4eHUETO, Ce U3CIeBaT 3apaiu NOTeHIInaIa, KOWTO UMaT Ja
yBin4at u MmoTuBHpat yuyamuTe (de Freitas & Liarokapis, 2011; Morford et al., 2014). B To3u ciayuaii
TpsiOBa J1a ce B3eMaT IpPEIBHUI M MCUXOJIOTHUYECKUTE aCIeKTH Ha MpobiieMa, Thil KaTo HarjlacuTe
NOTPEOHOCTUTE Ha YUUTEINTE U Ha yYalIUTE ca OT PelIaBalio 3HaYeHHE 3a YCIEITHOTO HHTETpUpaHe

Ha oOpasoBarenHu BHaeo urpu B yueOnus nporiec (Allisop et al., 2013; Gibson et al., 2014).

Hacrosmoro wu3cneaBaHe aHaiau3upa MOAXOIUTE 3a pa3paboTBaHEe Ha NEPCOHATM3HPAHU
obpa3zoBaTenHu Buaeo urpu. CreoBaTeTHO, B TEOPETUUEH ACHEKT TO CE€ IMOBIIMSABA OT CICTHUTE
00J1aCTH — TEXHOJOTUYHO-0a3UpaHO O0YyUEHHE; MeIarOTHYECKH TTOAXO0AH MPU o0ydeHue, 6azupaHo
Ha KOMITIOTBPHU WIpH; pa3pa0dOTBaHE Ha AMIAKTHYHU MHHHU-WTPH; Ch3JaBaHe Ha MOJE] Ha
notpeOuTens (yJauys); IMOAX0IU 3a IEPCOHATN3UPAaHE HAa UTPH U IPYTH, CBBP3aHU C TAX OOJIACTH.
[TpoBenenuTe n3cneaBanus ca GoKycupaHu B IPECEYHUTE TOUKH Ha TE3U 00JacTH, KOUTO GopMHUpaT
HEOOXOJMMHUTE TEOPETUYHU OCHOBH 3a pa3padOTBaHE W BalHIUpaHE Ha TEPCOHATHM3HpaHA

oOpa3oBaTenHa BUAEO UTpa OT TUI 000raTeH JaOUPHUHT C BIpaJeHU TUIAKTUYHU MUHU-UTPH.

Haqua MMOCTAHOBKA HA U3CJI€ABAHETO

Obexkm Ha HACTOAIIOTO AUCCPTAIIMOHHO HU3CJICABAHC Ca TCXHOJOTHMYHUTEC IIOAXOAU 3a

OCBIIIECTBsIBAaHE Ha 00yUeHHE ¢ 00pa30BaTETHU KOMIIOThPHU UTPH.

IIpeomem Ha HAy4HOTO M3CIIE/IBaHE ca MOAXOIUTE 3a pa3pab0OTBaHE HA IEPCOHAIN3UPAHU KbM
XapaKTePUCTUKHUTE U MPEANOYUTAHUATA Ha yYalluTe 00pa3oBaTeIHU BUIECO UTPU OT paziINyueH BUJ,

KaTo CC B3E€MaT NpCABU MPOYUBAHUATA HA MHCHUATA U NPCAINNOYUTAHUATA HA YIUTCIIN U YUYCHUIIH.

esn u 321244 HA TUCEPTANUSITA

L]en Ha nucepTallMOHHUS TPYJ € J]a C€ aHAJIM3UPAT ChUIECTBYBAIIM MTOAXO/IU 32 IPOEKTHPaHEe
Ha 00pa30BaTeNHU UTPH U Ja c€ pa3paboTAT MOJIEN U METO/IMKA 3a Ch3J]aBaHE Ha MEPCOHATU3UPAHH

o0pa3oBaTeTHU BUJICO-UTPH, KOUTO J1a ObAaT BAIMAMPAHH YPe3 MPAKTUUECKU EKCIICPUMEHTH.

OcHoénu 3a0auu Ha N3CIEIBAHETO:

1) Jla ce aHamM3Mpar ChINECTBYBAIIMTE TEXHOJIOTHYHO-0a3UpaHH MOAX0/I1 32 00 ydEHHE, YacT
OT KOHMTO ca 00pa30BaTeTHUTE KOMIIOTHPHU UTPH.

2) [la ce HanpaBW KOJIMYECTBEHA OlleHKa Ha u3noi3BaneTo Ha KT u oOpa3oBarennu urpu B
OBJITAPCKUTE YUHUIIUIIA.

3) Jlace aHanu3upaT MHEHHSTA HA YYUTEIH U YYSHHUIIH, OTHOCHO TTOAX OIS 00pa30BaTeIHA
KOMITIOTBPHU UTPH 32 00yUYeHHE.

4) Jla ce aHanM3upaT KOHCTPYKTHBHUTE €JICMEHTUTE Ha 00Pa30BaTEIIHUTE KOMIIOTHPHU UTPH

U J1a ce pa3paboTH MOIXO/ 32 MEPCOHATH3IUPAHETO HM.
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5) Jla ce cw3mgamar Mozea Ha OOpa3oBaTEIHH BHICO WIPH, MOJCI Ha MOTPEOMTEIS KaTo
oOydaeM U Urpael, KakTo U MOJAXO0/l 3a IePCOHATTM3UPaHE Ha 00Pa30BATEITHU BUICO UTPH.

6) Jla ce pa3paOoTIT METOAMKA 3a Ch3/laBaHE Ha MEPCOHATU3UPYyeMa 00pa3oBaTeIHA BUICO
Urpa OT THUI oOoraTeH JNaOuUpHWHT, m3noi3Baiiku miarpopmara Ha APOGEE, xakto n
MIEPCOHATM3UPAHN YICOHH PECYPCH 3a BrpakJlaHe B MUHU-UTPHTE.

7) Jla ce mpoBedaT EKCICPUMEHTH 3a BaJUIMpPAHE M OLCHSIBAHE Ha TMEPCOHAIM3UPAHU
o0Opa3oBaTelHU BUEO UTPH, KATO 3a LeNTa ce pa3paboTH MPOTOKOJ Ha TPOBEKITAHETO UM

U Ce aHaJIM3UparT MOJIyYeHUTE Pe3yTaTH.

Xunomesama B HacTOALMS JucepTanMoHeH Tpyx e: OOpa3oBaTeJHUTE BHMJIEO UIPH ca
e(eKTHUBHO CPEJICTBO, TOMAraiio MpernoaaBaTeIn 1 y4yaly B npoieca Ha o0yyenue. B brirapus numa
YCIOBHSL 32 TSAXHOTO pa3lpocTpaHeHue B yueOHa cpena. Ilepconanmzanusta Ha 0Opa3oBaTEITHU
BUJIEO UTPH, CIIPSIMO MPEANOYMTAHUATA U XapAKTEPUCTUKUTE HA yYalIuTe, € (JakTop 3a MOTHBALIUS
Y NIOJIKpena Ha yJalluTe B IIPOLIeca Ha YCBOSIBAHE HAa 3HAHUS.

TBBpACHMS, UNETO NOKA3aTEICTBO MOAKPEIIsl XUIIOTEe3aTa:

1. B bwarapus ceuiectByBat ycioBus 3a usnonspane Ha KT B oOpa3oBaHneTo — Hamuune

HAa TEXHUYECKHU CPEACTBA U MOTHBALUA HA YUUTEIIUTE;

2. B mnenarormdeckure cpeau ChIIECTBYBA IIPEICTaBa 32 BUJOBETE KOMIIIOTHPHU UTPH, KOUTO

ca Hall-peInoYnTaHu 3a 00y4YeHNE;

3. Ilepconanu3upanuTe BHIEO HUIPH Ca TMO-TIOAXOISAIIM U CE€ OLEHSABAT IO-BHCOKO OT

o0yyaeMuTe, 3a KOUTO ca IpeJHa3HAuYEHH, OTKOJIKOTO HEMEPCOHAIN3UPAHUTE TaKUBA.

Yact OT HaydyHUTE ¥ HAYYHO-NIPUIIOKHUTE PE3YINTATH B HACTOSIIMS TUCEPTALMOHEH TPYH ca
MIOCTUTHATH U CBBP3aHU ¢ paboTara Ha aBTOpPa B paMKUTE Ha HAIIMOHAIHU U MEXTYHaPOIHH HAY4IHO-
M3CJIEI0BATEIICKH MPOEKTH. ABTOPBT € YacT OT KOJEKTHBA HAa MPOEKTUTE W paboTH aKTUBHO MO
U3IIBJIHCHUE Ha 3aJI0KCHUTE 3a/1a4M. 3aTOBA, U3CJIECIBAHUATA HA aBTOPA, ONIMCAHU B IPEUIOKCHUS
TPYA, Ca CAMOCTOSATEJIHO MIOCTUTHATH PE3YJITAaTH, KaTO 4acT OT padoTara Ha KOJEKTHBA Ha IPOEKTa.
[ToBeueTo OT pe3ynATaTuTe MO NPOEKTUTE ca IMyOJMKYBaHM B CBAaBTOPCTBO, a JApyra 4acT —

CaMOCTOATCIIHO. CB’bp3aHI/IT€ C JucepranusaTa pe3yJITaTu Ca ONMUCAHU B aBTOPCKaTa CIipaBKa.

MeTtoaonorus Ha U3cJaeIBaAHETO

MeTtoaukara, M3MOJ3BaHA 3a J1a Ce MOCTUTHE IIeNTa Ha HM3CJIEBAHETO C€ CTPYKTypHpa B
CIIEIHUTE HAY4YHO-U3CJIEI0BATEIICKM METOAM M IOAXOAU: IPOYYBAaHE M KPUTHYEH aHAJIU3 Ha
Hay4YHaTa 00J1acT, KOHCTPYKTHBEH Hay4eH MOAXO]l 32 MOJICIIMpaHe, EMIUPUYHNA METO/IU 3a OIICHKa
Ha KOJIMYECTBEHU M KaYECTBEHH IMOKa3zaTelH (OMucaTesieH U CTaTUCTUYECKU aHaju3), MPaKTHUYECKU
eKCIIEpUMEHTH 3a BaJUAUpaHe Ha U3CJe0BaTecKaTa XUIoTe3a (TeCTBaHe M MUCMEHH IIPOyYBaHUS

qpe3 aHKeTI/I). HGHTa Ha OpCJIOKCHATa MCTOAOJIOrUs € 1a CC NOKAXKE U3CIICIOBATCIICKATa XUIIOTEC3a.
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CTpyKTypa U ChbABPKAHHE HA JUCEPTALUOHHUA TPYA
[IpemyioxkeHusAT TUucepTalMOHEH TPY/l CE CbCTOU OT CJIEIHUTE OCHOBHU YaCTHU: YBOJI, NIET IJ1aBH,

3aKJIIOUYEHNE, U3I0JI3BaHa JIUTEpaTypa, aBTOPCKa CIpaBKa U MPUJIOKEHNUS.

B yBona ca mocouenu Temara, oOeKTa M MpeaMeTa Ha aucepTarmoHHUs Tpyd. OmnucaHa e
HaKpaTKO aKTyaJIHOCTTa Ha TEeMaTHKaTa M MOTHBAIUATA 32 HM3BBPIIBAHE HA JUCEPTAIIMOHHOTO
uscneaBane. [locTaBeHa e 1enTa Ha U3CleoBaTeICKaTa padoTa U 3aJa4uTe, Ype3 KOUTO TS Aa Obie

MMOCTUTHATA, BOJACIIATa XUIIOTE3a U MPUIIOKCHATA MCTOJOJIOTHSA ITPU ITPOBCACHUTC U3CIICABAHM.

B mppBa ritaBa e HanpaBeH 0030p ¥ KPUTHYESH aHAIH3 HAa CbBPEMEHHHU TEXHOJIOTHYHO-0a31paHH
MOJIXO/IM M M3TOJI3BAaHH TEXHOJIOTHHU 3a o0ydeHue. [IpeacraBen e TeopeTnueH 0030p Ha OCHOBHUTE
KOHIICTILIMY, BHUJOBE M XapaKTEPUCTUKH Ha 0Opa3oBATEIHUTE KOMIIIOTBPHU WIPHU, KAKTO U
M3II0JI3BAHETO UM B O0y4YHTEJIeH KOHTeKCT. HampaBeHu o0mu 1 crienuuHu OLEHKH 3a IpuiiaraHe
Ha TEXHOJOTUYHU METOJIM Ha O0ydeHHE U B YaCTHOCT Ha UTPOBO-0a3zupanHo oOyudeHue. Criennaaino
BHUMAaHHE € OTACIICHO Ha MOAXOINTE 32 MEPCOHATM3UPAHO 00yYEeHUE, KOUTO ca aHAIM3UPAHU H Ca

HaIpaBeHH U3BOH 3a MPUIIOKEHUETO UM MPH 00yUeHHUE upe3 00pa30BaATEIHU UTPH.

B®B BTOpa rnaBa ce npasu aHanu3 Ha nsnonsanero Ha KT cpenctsa u oOpa3zoBateinHu urpu
B OBJTrapCKUTE YYWIMIIA, KaTO Ca U3CIEIBAaHU U AHAIM3MPAHM MOJIBUTE OT TAXHOTO IpUiaraHe u
IPEYKuTe, Npe] yuurenure. MoTuBHpaHa € He0OOXOAUMOCTTA OT Ch3/1aBaHE Ha €JICKTPOHHU y4eOHHU
pecypcu OT TUIl 00pa3oBaTEeIHH BHUIEO MIPU 3a Ja ce mpuiaraT e()eKTUBHO B y4yeOHHUs Mpoliec.
Pasrnexnar ce W3MCKBAaHUATA HA MOTPEOUTENUTE KBbM pPa3pabdOTBAHETO W H3IOJI3BAHETO Ha
oOpa3oBaTenHu BUeo Urpu. [lpencraBeHy U aHAM3UPAHU ca IPOYUYBAHUS HA MIPEIINOYUTAHUATA HA
YUUTEIUTE OTHOCHO TPHJIOKEHUETO Ha OOpa30BaTEHUTE WIPU U MNEPCOHATU3UPAHETO UM.

PaSFHGI[aHI/I 1 OCHCHU Ca MHCHHUATA HA YUAIIUTC OTHOCHO PA3JIMYHUTC BUAOBC O6paBOBaT€.HHI/I Hrpu.

B TpCTa TJlaBa Ca NOpCACTAaBCHU OCHOBHUTC MOICIIH, H€O6XOI[I/IMI/I Ipu MTPOCKTHUPAHC Ha
oOpasoBarenHu Bueo Urpu. Pazpaboren e KoMOMHUPAH MOJIE Ha ydalll, 0OXBaraml mpouim KaTo
nmotpeduresn, 00yJaem 1 Urpad, KOWTO IIe CIYKH 33 IEPCOHATU3AINS Ha 00pa30BaTeIHU BUICO UTPH.
Jedunupanu ca U3MCKBaHHUATA KbM y4eOHOTO ChABPIKAHUE, pa3TiielaHy ca Pa3INYHUTE My BUJIOBE
U € TIIOKazaH MCTaMOJCI 3a NpCACTAaBAHCTO MY OT TIJICAHA TOYKAa Ha H3IMOJI3BAHCTO MY B
NepcoHaIM3upaHa oOpa3oBaTenHa BUACO Wrpa. llpeacraBeHM ca KOHIENITyaJleH MOJEN 32

NEepCOHATM3UPaHe Ha BUICO YUCOHH UTPH H € ONMCaHa METO/IMKA Ha Mpolieca Ha MepCOHAIN3AIIHSI.

quB’pra rjiraBa npeacCTaBd KOHUCUTYaJICH MOACI Ha O6paBOBaT€.HHa BUJCO uUTrpa OT TUII
oboraTeH JTaOMPUHT, KOMUTO € B OCHOBAaTa Ha TpoIleca Ha Ch3JaBaHE HAa TO3W THUIl UTPU Hpe3
mnatdopmara APOGEE. IlpencraBena e pa3paboTeHara METOAOJOTHS 3a TMEpCOHANIM3UpaHE Ha

oOpa3oBaTesiHa BUJIEO UTpa OT THM o0oraTteH JaOUPUHT Ype3 U3MOJ3BaHE Ha BrpaJeHU MUHU-UTPH.
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AHanmu3upaHu ca pa3pa0OTeHHWTE YHUBEpCAIHA M IEPCOHATU3UpaHa 10 HHUBO HA TPYIHOCT

00pa3oBaTeTHU BUJICO UTPH OT TN 0OOTraTeH JaOUpPUHT ,,ACEHEBIIH .

B mera rnmaBa e mpeacraBeHa paspaboTeHaTa METOMOJIOTHS 32 BaUAWPAHE U OIECHSBAaHE Ha
MepCOHAIM3UPAHN Ha 00pa3oBaTEeIHU BHJIEO MTPH OT THN oOoraTeH yjabupuHT. [IpemnoxkeHa e
METOAMKA 3a TMPOBEXKJAaHE Ha EKCICPUMEHTHUTE, OIICHSABAIlla KAueCTBEHH U KOJHMYECTBCHU
xapaktepucTuku. [IpencraBenu ca 1Ba BUa BHIIPOCHUIIN 32 OI[EHKA M CPaBHEHHE HA 00pa30BaTEIHA
BUJICO UTPH OT YYEHHIHM U CTyneHTH. OpraHu3upaHo € BaJUAMpaHe Ha pa3padOTEHUTE BEpPCHUU Ha
BUJICO WTPH CpeJ TPYNH ydalld ¥ € HalpaBeH aHaIM3 Ha MoxydeHuTe pe3ynratd. OT TX u OT
aHaJTM3UTE Ha JaHHUTE OT OOpaTHaTa BPb3Ka Ha aHKETUPAHUTE ca HAIpPaBEHH M3BOIU 3a OBACIIO

Pa3BUTHUC HA TO3U THUIL O6p3.30BaTeJIHI/I BUJCO UTPU U TAXHOTO BB3MOXKHO IMPUIIOKCHUC.

B 3akioueHueTo e npecTaBeHo pe3toMe Ha MOCTUTHATUTE PE3YATaTH U OCHOBHU PE3yJITaTu U
MPUHOCH HA JUCepTalMOHHMS Tpyd. [locodeHm ca BB3MOKHOCTH 3a OBIEHIM H3CICABAHUS H

pasButue. [IpencraBeH e CuchK ¢ HAYYHH MyOJUKALMK [0 TeMaTa U 3a0emsi3aHuTe IUTHPAHUSI.

JlucepTaluoOHHUAT TpyX ce cbcTou oT 155 crpanuim, 40 ¢durypu, 11 tabmumum u 213

JIUTEPaTypHU U3TOYHUKA U 5 TIPUIOKECHUS.

CrnenBa KpaTko MpEACTaBsIHE HA ChABPKAHUETO HA TUCEPTAMOHHUS TPY/I.

I''TABA 1. OB30P U AHAJIN3 HA TEXHOJIOI'MTYHO-BA3ZUPAHU ITOAXO/JU 3A
OBYYEHHE

Hanocnenbk ce yBenuuaBaT H3Cle[BaHUATA, CBbp3aHu c mnpuwioxeHnero Ha WKT B
oOyuenuero. Mosxe aa ce 0600y, ye uaTerpupanero Ha MKT B 06pa3zoBaHneTo € B TpU OCHOBHH
acIeKTa: U3I0JI3BaHe Ha TEXHOJIOTHYHN HHCTPYMEHTH U PecypcH 3a 1) mpoBexkaHe Ha KOMyHHUKAIUsI
U [IPEHOC Ha MH(pOpMaIHs; 2) Ch3laBaHe, ChbXpaHsIBaHE U YIIPaBJICHUE HA WHPOPMAIIHOHHU PECYPCH;

u 3) nogoOpsiBaHe Ha OpraHU3alMATa U AIMUHACTPUPAHETO HA yUeOHUS IpoIec.

WMHOBaTMBHUTE TEXHOJOTMM Ca M B OCHOBaTa Ha MpOMSHATa Ha MapagurMara Ha oOydeHHe
(Desai et al., 2008, Reigeluth et al., 2016). B meaTppa Ha mporieca Ha 0O0y4YEHHE CE€ TMOCTABAT
o0yyaeMUTE KaTo €€ OTYMTAT WHAMBUAYAIHUTE UM XapaKTEPUCTHKH, y4eOHU LEIH U JpYyru
nokasarenu. CTpeMeXbT € J1a UM Ce MPEAOCTaBU MEPCOHAIM3UPAH MOIXOJ] Ha OOydeHue, aa ce
moAoOpyu MOTHBALMATa MM W CHOTBETHO pe3yinrarure oT oOydenuero (OECD, 2006). UKT
ONarompusTCTBaT BBHBEKIAHE HA TEXHOJIOTMYHO-Oa3MpaHW WHOBATUBHU (OPMH W METOAM Ha
06yquHe, KOHUTO CTUMYJHpAT OO0 rojisiMa CTCIICH pPAa3sBUTHUCTO HA HOBU YMCHHUA Ha YYalIUTC,
HU3UCKBAaHU IIpU FJ'IO6aJIHI/I}I nponec Ha AUTUTAIMU3AlUA Ha O6H.[€CTBOTO B TexXHOJOrnyHus 21 Bek.

TexHonornyHuTe CcpeacTBa 3a OoOyueHHME HMMaT pa3HOOOpa3HU MPHIIOKEHUS 4Ype3 ChOTBETHHUTE
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noaxoau 3a TTIO B mombiHEHHE KBM TPAIUIIMOHHUTE METOIM Ha 00ydeHue. Te3u cpeacTBa He caMmo
ce MHTErpupaT B TPAIUIIMOHHUS Tpoliec Ha o0yueHHne, HO U OKa3BaT BIMSHUE HA NEIarornyeckKuTe
TeopuH. B pe3ynTar ce nosiBIBaT HHOBATHBHU U MO-€(EKTUBHH NOIX0AU Ha o0ydeHue. B noknanure
XopwuzonT (Johnson et al., 2014; Johnson et al., 2016) nepuoauyHO ce MPEACTABAT Ha-BaKHUTE
TEXHOJIOTUM M TEHJEHUUHU, KOUTO [Ie OKa3BaT 3HAYUTENIHO BIHUSHHE W UI€ MPOMEHST
oOpazoBarenHata cdepa B Onm3ko Obaeme. YacT OT OCHOBHUTE TEHACHIMH C IBITOCPOYHO
BB3JICHCTBHME Ca CBBP3aHU C IMOBUIIABaHE HA WHOBAIIMOHHATA KyITypa ©U (QyHIAMEHTAIHO
npeoOpazyBane Ha paborata Ha 0Opa3oBaTCIHUTE HWHCTUTYyIHMH. Habenms3BaT ce KIIOYOBH
TEHJCHIINH, 3HAYMMHU [IPEeIN3BUKATEICTBA U BAXKHU TEXHOJIOTMYHU pa3pabOTKU, KOUTO 1€ MOBIUSAT
npoiieca Ha o0pa3oBaHue B ri100aieH Mamad. bbp30To pa3BuTHEe Ha 00PA30BATEITHUTE TEXHOJIOTUH €
MpUYMHA J]a Ce OYepTaBar MPEAU3BUKATEICTBATA U TCHICHIIMUTE CaMO B PAMKUTE HA YETHPHU-TIET
roguau. [Ipe3 mocneaHOTo JeceTusieTHe ce MocouBar CiaeIHUTE TEXHOJIOTUN: HHOBAaTUBHO OHJIANH U
xuOpumHo oOydeHne; oOydYeHHe U OICHSBAaHE, YIPaBIsIBAHO OT JIaHHHW; CMECBaHE Ha (OPMAITHO U
HedopmamHO oOydeHue; MoOwiIHO oOydenue; unterpupane Ha WMKT; urpoBuzamus; cBoOOIHO
JOCTBIIHU 00pa30BaTENHU PECypcH; OOJIAYHM TEXHOJOTHH; M3MOJI3BAaHE Ha COLMAIIHU MPEXHU U
MOOUJTHM YCTPOMCTBA; MEPCOHAIM3UPAHO U AJANTHBHO OOyueHUe; BUPTYaTHH M OTJaJICYeHH
nabopaTtopuu; pa3lIupeHa U BUPTyajaHa peaaHocT. KoMIIoThpHUTE UTPU CHIO CE€ PA3TIASKIAT KaTo
Ba)KHA TEXHOJIOTHsI, KOSITO UMa MOTEHLMAJI J1a OKa3Ba CHJIHO BB3/CHCTBUE U T€ BEUe HABIIM3AT I10-
IIMpOKO B oOpa3oBanueTo. Te, 3aeAHO C AWTUTAIHUTE CUMYJIALUMU U BUPTyajdHa U Jo0aBeHa
pealHOCT, ce pa3riiekJaT KaTo BaXHHM HOBU HMHCTPYMEHTH 3a oOyueHue, Thi KaTro upe3 TAX ce
MOCTUTaT 3HAYUTEITHO MO-BUCOKHM HUBA HAa EMOIIMOHAIHO Bh3/IeiicTBUE U HHTepakTUBHOCT (Vogel et
al., 2006). Bprpeku ye HAKOM OT Te3W TEXHOJIOTMH BCE OLIE ca B HAYAJIEH €Tall Ha MPUIIOKEHUE B

Bbwarapus, Te ce pa3npocTpaHsBatr Bce OBEUE M BEPOSATHO I1Ie UMAT MO-3HauuMa poJisi B ObelIe.

1.1 OcHoOBHH NOHATHSA

CrplecTByBaT pazIUYHH OMPEACICHUS OTHOCHO €IHHM OT Hail-pa3npocTpaHeHuTe GopMHU Ha
TEXHOJIOTUYHO-0a3upaHUTE MOAXOIU 32 O0YUCHHE — €JEKTPOHHO, ITUCTAHIIMOHHO U OOy4YeHHE OT
pascrosiaue. [IpuunHaTa € B IieJHaTa TOYKa, KOSATO CE M3I0JI3Ba — JJAJIH Ce Pa3riIek/ia Ha mpodiema

B aCIICKTa Ha TCXHOJIOI'UATA, KOATO CIIYKHU 3a OCBIIECCTBABAHCTO MY MJIK CIIOPE APYIr'U aCIICKTH.

Ot rneaHa Touka Ha CHbBPEMEHHMUTE TEXHOJIOTUH, OUCAHYUOHHOMO OOyueHue MOXKE Ja ce
pasriexaa KaTo BUJA TEXHOJOTHMYHO Oa3MpaHO OOydeHHE WM E€JIEKTPOHHO OOy4YeHHe, MpeaBUl
OCHOBHATa Cpena, M3MO3BaHa 33 KOMYHHKAIMS, NPEHOC M ChXpaHeHHne MH(pOpMaIs U y4eOHO

ChIIbpKaHUE U MPOBEXKIAHE U YIIpaBIeHUE HA yUeOHUS TpoIiec.

ITopanu 1OCTBIHOCTTA HA TEXHOJOTMUTE W MHTEPHET, HAPACTBA PA3IpPOCTPAHEHUETO U Ha

He(OpMaTHOTO W OOYYCHHETO Tpe3 MEeNus JKUBOT, KOHWTO TPEJOCTAaBAT BB3MOXKHOCTU 32

Asmopegepamu na oucepmavuu 2023 (7) 50-98



TEXHOJIOT'MYHHU I[10/IXO/IH 3A [IEPCOHAJIU3UPAHO OBYYEHHUE... 57

OCBIIECTBSIBAHE HA HEMPEKbCHATO OOyUEHHE W MOJIOMAaraT pa3BHTHETO Ha YMEHHS B Pa3JIMYCH
KOHTEKCT. MeToaure Ha oOydeHHe ce o0orarsBaT Ype3 H3IO0J3BaHE KAaKTO Ha pPa3IndHU
TCXHOJOTHUYHO-IIOAIIOMOTHATHU IMMOAXOAU, TaKa U UYPE3 UMHTCTPUPAHC Ha MHOBATUBHU CPCACTBA KATO
obpazosatenuu urpu (Chen & Hwang, 2014). O0ydeHHETO Upe3 UrPH MOKE J1a C€ TMPOBEKIA KAKTO
CaMOCTOATENTHO, HeopMaTHO B M30paHO OT OOydaeMus BpeMe, Taka W I0J PHKOBOJCTBO Ha
mpernojiaBaTes, KaTo JONBIHCHHE W Ha (GopMaiHOTO OOyueHWe B KilacHarta cras. Makap u
He(OpPMaITHO M HEYCETHO, YUCHETO 110 TO3U HAYHMH € OCh3HATA JICHHOCT OT CTpaHa Ha ydallus, KOUTO
npua00MBa KOHKPETHU 3HAHUS M Pa3BUBA YMEHHUsS. B TO3M KOHTEKCT yCBOSIBAHETO HA 3HAHMATA CE

cunTa 3a mo-e()eKTUBHO, Thi KaTo € 1Mo cobcTBeHa nuuiarusa (Garris et al., 2002).

Cpen TeopuuTe, KOMTO CIIy)KaT 3a OCHOBAa Ha IOBEYETO OT TPAIUIMOHHUTE ITOAXOAM Ha
o0y4yeHne ca OMXEBHUOPH3bM, KOTHHUTUBHU3BM M KOHCTpYKTHBU3BM (Ertmer & Newby, 2013),
KOHCKTHBH3bM, KosiaboparuBu3bM (Duke et al., 2013), Teopusita 3a MyATHCEH30pHO OOy4YCHHE U
OTHOCHUTEITHO HOBaTa Teopus 3a MyJaTuMennitno ooyuenne (Mayer, 2002). B TexHonornyHara emnoxa
TE3U METOIU NPUA00MBAT HOB XapakTep, KaTo ce Haarpaxnaar ¢ uaterpupane Ha UKT cpencra

(ITeitueBa-Dopcaiit, 2022).

HNHoBanmute B oOpa3zoBarenHaTa o0yacT oOXBamlaT MIUPOK KPBI MPOIECH, HO TYK e ce
JUCKYTHpAaT CaMO METOJIMTE Ha MpenoiaBaHe U yuyeHe, kouto ca noiusinu ot MKT. Pasrimexnar ce
MHOBALIMH, PA3IIPOCTPAaHEHN HA HAITMOHAIHO U MexxayHapoaHo HuBo (Law et al., 2013; Serdyukov,
2017), 3a KOUTO Ce CUMTA, Ye MOAIOMaraT 00pa30BaHUETO Ja Ce AAANTUPA KbM MIPOMEHSIIIUS CE CBST
U 1a OTTOBOPH Ha HApACTBAIIMTE U3UCKBAHUS HA ChbBPEMEHHOTO OOILIECTBO KATO ISJI0 M B YACTHOCT
Ha T.Hap. OUTUTaIHO MokosieHue. [IpaBu ce mpersiesq Ha TEXHOJIOTMYHHUTE CPEICTBA, KOUTO
TpaHc(hOopMHUpAT IeJarornyeckara npakTUKa 1 UMaT MOTEHINAN J1a TOA0OPAT y4eOHUS MPOIeC KaTo
ro aJanTUpaT KbM XapaKTepUCTUKUTE M ovakBaHuATa Ha ydammre (Edsys, 2018). Pasrnexnar ce
penuna GopMH Ha TEXHOJOTHYHO-NOJINOMOTHAaTO OOy4yeHME, C IIeJ NOJIy4aBaHE Ha KOMILJIEKCHA
IIPEJCTaBa 3a XapaKTEPUCTUKUTE U MPUIOKUMOCTTA UM U 32 NPEIOCTAaBSIHE HA TEOPETUYHA OCHOBA

32 4acT OT M3CJIEABAHUATA OTHOCHO 00y4YeHHEeTO, 6a3upaHo Ha UTPH.

Konnenuusita oopazosamentu mexnonocuu ce nepuHupa KaTo yueOHa U eTUYHA MIPAKTHUKA 32
yIECHSIBAaHE Ha YYCHETO W IOA0OpsSBaHE Ha NPEACTABIHETO 4Ype3 Ch3JaBaHEe, H3IOJ3BAaHE H
yIpaBjieHHe Ha MOJXOISIM TeXHOIOruuHu mporecu u pecypceu (Kozma, 2003). O6pasoBaTenHuTe
TEXHOJIOTUHU Ca TEPMHH, KOWTO 00XBallla MHOXKECTBO BHJIOBE OOYUUTEITHH MPAKTUKH, Oa3upaHu Ha
texnosnoruu (Selwyn, 2012). Te ce Ga3upar Ha TEOpPUHM OT pa3IUYHU 00JacTH —0Opa3OBaHUE,
KOMITIOTBPHH HAYKH, ICHXOJIOTUS U KOMyHHKanus1. CbBpeMeHHUTE (OpMH Ha 0OyUEHHE MOTarT Jia ce

pasrieKaaT Mo OTHOIEHKHE Ha TpH acniekta Ha mHoBaTuBHOCT (Vieluf et al., 2012):
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e MozepHu3upaHe U aanTUpaHe Ha Ipolieca Ha 00ydeHre — pasriek/a ce KaTo Ha4lH 3a
nojoOpsiBaHe HA y4yeOHUS TPOILIeC, 3a Ja CTaHE MO-TIPUBJICKATENCH, MMO-€()eKTHUBEH H I10-
MAaJIKO CTpecupall (TEXHOJIOTHYHU CPECTBA 32 KIIACHYECKUTE METOAH Ha MPETOAaBaHe).

e Monudukaus Ha mporieca Ha OOy4YCHHE — WHOBAIMH, KOUTO 3HAYUTETHO TPOMEHST
HAYMHA Ha TMPOBEXKJaHe Ha Yy4eOHUsS mporec, e(QUKACHOCTTa WM KAadyeCTBOTO MY
(e7eKTpPOHHO 00y4eHHUE, BUPTyallHA PEaTHOCT).

e Tpancopmamusi Ha oOpa3oBaTelHaTa CHUCTEMa — WHOBAIMH, KOUTO IISZIOCTHO
npeoOpazyBaT yueOHHs Tpoiiec (aBTOMaTU3MpaHU cHCTeMU 3a oOydeHue Ha 0asza Ha

W3KYCTBEH MHTEJCKT, CHCTEMH 32 caMO0OydeHue, MOOUITHO 00yUeHHE).

3a MOCJIEIHOTO IECETUIIETHE Ca MOCOYEHHU CIEIHUTE TEXHOJIOTMHM M TEHIECHLIUH, CbC CHUJICH
MOTEHIIMAJ 32 Bb3ACUCTBHE BHpXY oOpa3oBaHueTo: nuHTerpupane Ha MKT; nHOBaTMBHO OHNIANH U
XxuOpugHO oO0y4deHHe, cMmecBaHe Ha (opMalHO U HepopMmamHO oOydeHHe, HHTETpUpaHe Ha
TEXHOJIOTUUTE OJIOKYEHH M TOoJIEMHU JIaHHM; OOydeHHE U OLCHsSBAaHE, YIPAaBIsIBaHU OT aHAIU3 Ha
JAaHHUW, TIEPCOHAIM3UPAHO W AJaNTUBHO OOy4YeHHE, MOOWJIHU YCTPOMCTBA WU MOOMIHO OOy4YeHHE,
COIIMAJIHU MPEKHU, OTBOPEHU 00pa30BATEIHH PECYPCH, UTPOBU3ALIUS U 00pa30BaTEIHH KOMITIOThPHU
UrpH, 00JaUYHU TEXHOJIOTUH, TUTUTATHU CUMYJIAllUY, BUPTYyalHa U 100aBeHa PeaHOCT, OTAJICUCHU
1 BUpTyaiaHu 1adboparopuu (Johnson, 2014; Education Technology Trends, 2022). B bearapust Hsixou
OT T€3M TEXHOJIOTHH ca BCe Olle cl1ab0 3acThIIEHN B 00Pa30BaHUETO, HO MPUIJIOKEHUETO UM HapacTBa

1 CC OYaKBa Jla CTAHAT MO-IINUPOKO MACOBH.

Obpa3zoeamennume uepu ce pasriekaaT KaTo 4yacT OT cepuosHume ucpu. TEpMUHBT ce OTHACS
32 HACTOJIHM M JUTHUTAIIHU WIPH, KOWTO HMMaT HM3PUYHO 3asBEHA W BHUMATEIHO OOMHCIICHA
obpa3zoBaTenHa 1€ M OCHOBHOTO WM IMpeaHa3HaueHWe He ¢ 3a 3abasimenue (Abt, 1987).
OOpa3oBaTeHUTE UTPH Ca U3PUYHO CH3AAJCHU U MPEIHA3HAYECHHU 3a MIOCTUTaHe Ha 00pa30BaTeHU
LeJTU, WJTU ITBK UTPH, KOUTO UMAT JIOIBIHUTEIHA 0Opa3oBaTenHa croiiHocT (de Freitas & Liarokapis,
2011). B obOpa3oBareieH KOHTEKCT MOTaT Jia HaMepsT MPUIOKEHUE BCSIKAKBU BHIOBE HUIPH, KATO
OCHOBHATA UM IIeJl € Ja MOAINOMOTHAT MPUI00MBAHETO HA 3HAHUS U YMEHUS T10 JIaJIcHa TeMaTHUKa U
7la YJIEeCHST HEHHOTO pa3dupane B mpoieca Ha urpa. Onpenensimu (GakTopu 3a pa3npoCcTpaHEHUETO
Ha UTPHUTE 32 00y4eHHUE € TSIXHATa CIOCOOHOCT J]a MOPaXKAaT aHTXHUPAHOCT U MoTHBanus (Salen et
al., 2004). UzcnenBanusTa OTHOCHO OOYYCHHETO YpE3 KOMITIOTHPHH HUIPH Ca MPOBOKHUPAHU M OT
mosiBaTa Ha HOBH 0Opa30BaTENIHW TEOPWUH, KOWUTO HW3THKBAT 3HAYCHHETO HA AKTHBHUTE IpEJ
MAaCUBHUTE METOAW Ha oOydeHue. B pe3ynTar ce mosiBIBAaT HOB THUI AWTUTAIHU WUTPU — Taka
HapedyeHute cepuo3nu urpu (CH), kouto umat OCHOBHO IeJaroruyecka 1ei — ,,IpUI0KEeHUEeTO Ha
WUTPH WM UTPOBHU TEXHOJOTHUHU MPETUMHO 3a HepasBiekaTenHu 1enu (Sawyer and Smith, 2008).

MHOXecTBO HAayYHH HU3CJICABAHUA IOTBBPXKAAaBaT O6p330BaTeJ'IHI/I5[ MMOTCHIMAJI HA HI'PUTE, KATO
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moaducpTraBaTt MpUChHIIOTO UM CUJIIHO MOTHUBHPAIIO BBSHCﬁCTBHC M KaTo CJICACTBUC — aHTaXXHUpPaHC U

NOBHUIIIaBaHe Ha MHTepeca Ha ydamuTe (Sitzmann, 2011; Chapman & Rich, 2018).

[Tepconanmu3upanoTo oOydeHue ce Ompeess Mo Pa3IuIeH HAYHH B 3aBUCHMOCT OT KOHTEKCTA,
Bpb3KaTa ¢ neparorukara u rexaonoruute (OECD, 2006). B chBpeMeHHHTE aallTHBHH CHCTEMH 32
o0y4eHHe TEepCOHAIM3ANMUATA CE€ OTHACSA JIO IMPHUCIIOCOOSIBAHETO UM KBM XapaKTEPHCTUKUTE Ha
OTJeTHUTEe o0ydyaeMHu, Taka 4e Te Ja moyiydaT momoOpeH mporec Ha yueHe (Brusilovsky, 1998).
[lepconanu3upanute yueOHU Cpeu AaBaT BH3MOKHOCT Ha BCEKHU ydalll Ja c€ pa3BHBa MO COOCTBEH
sT KbM yebBBpIIeHCTBaHe. Criopen Bray & McClaskey (2012) uma Tpu pa3nuyHu moaxoaa KbM
MepcoHAM3aIMsd Ha OOY4YeHHETO: WHAWBHAyalu3upane, audepeHnupane (rpynudpaHe) u

MNEPpCOHAIIU3UPAHC. OcnoBuTe XapaKTCPUCTUKH HA TC3U IMOAXO0AU Ca KAKTO CJICIBA.

Hnousuoyanuzupanomo 0o0yd4eHUE B IOBEUETO CIydyal € HAacO4YeHO KbM O0y4aeMH ChbC
cnenuanau obpazoBarennn norpedHoctn (COIl) mnu Hyxmaemu ce oT crnenuduyHa MOAKperna.
Ydamnure UMaT eTHAKBU Y4eOHH [IEJTH, HO MOTaT JIa UMAT HHIWBUAYaJICH YIeOCH BT U alallTHPAHH
yueOHU pecypeu. Jupepenyuparno (epynoso) o0ydeHue ce OCHOBaBa Ha pa3NpeACisiHe Ha YYaIluTe
B HAKOJIKO I'pYyITK HA 621321 Ha TCXHUTC HMBA HA 3HAHWA, YMCHHS, NJIX UHTCPECU OTHOCHO Aa/ICH y‘-IGGGH
npeaMeT WM o0JIacT Ha 3HaHue. [lepconanrusupanomo odyuenue € HOKYCUPAHO BBHPXY yUaIIUTE,
KaTo T€ MMaT OIPEeIIsAINa POJIs IPH MOCTaBsSHE Ha 00y4yuTenHuTE 11eH. [IpernonaBaTensT € MEHTOp
Ha oO0ydJaeMHUs U criomMara 3a pa3BuUTHE Ha moTeHIrana My. Ilpu To3u moaxos npouecsT Ha 00ydeHue

CHOTBETCTBA HAW-IIBJIHO Ha HYXJIUTC, HUBOTO HA 3HAHUA U UHTCPCCUTC HA PA3JIMIHUTC y4dalllu.

1.2 OOy4eHue 4pe3 TEXHOJTOTHYHH CPeICTBA

ChBpeMeHHOTO TIOKOeHue aurutanHu ydamu (Prensky, 2001) e mpean3BHKATEICTBO MPE
00pa30BaTEITHUTE MHCTUTYIIMU U MPETIOAaBaTEIINTE, 3aTOBA Ca HEOOXOIUMHU MOJICPHU CTPATETHH 32
3aJbp)KaHe HAa BHUMAHHUETO U aHTKHPAHOCTTA MM KbM yueOHus nporiec. CriesiBa aa ce pazdyura Ha
HOBU HAYHMHU 3a CIeYeJIBaHE HAa MHTEpEca Ha ydallluTe, KaTo M3I0J3Ba MPUBJICKATeIHATA CHJIa Ha
WHOBATUBHU TEXHOJIOTUH, COIMAIIHA MEIMM W KOMIIOTBPHH WIPH, KOMTO Ja C€ WUHTETpHpaT B
ypouute. ETo 3aI110 € Ba)KHO 2 ce MPEI0KAT aKTyaTHH OOYYUTEIIHA CTPATETUH, KOUTO MOTar Io-

e(eKTHBHO J1a aHTa)KUPAT yJallluTe B IieieHacoueHa yueona aeiinoct (Beetham & Sharpe, 2007).

Texnonocuuno-oasupanomo obyuenue (technology-based training) ¢ Haif-o0I[ TepMHH 3a
npeocTaBsiHe Ha y4eOHO chabpkaHue upe3 usnonspane Ha UKT, IHTepHeT miu Ipyr TUI Mpexa,
ayauo ¥ BHIeo KaHaimu u Apyru nopoonu (Bell & Kozlowski, 2012). Erekmponnomo obyuenue unu
e-ooyuenue (e-learning) ce cunra 3a 06001ABAIIIO TOHATHE 33 PA3IMYHU BUAOBE 00yUeHHE Oa3HpaHO
Ha UKT u Untepner. [Ipu Hero mpenogaBaHETO CE€ OCHIIECTBSIBA C M3IOJI3BAaHE HA KOMITIOTPU U
TEXHOJIOTHH 32 KOMYHHKAI[Hs, KaTO TEXHOJOTHYHHUTE MHCTPYMEHTH YYacTBAT B LEIHs IPOIEC

(Negash & Wilcox, 2008). IlpenopaBaTensT € Bojell, TOW MOAOHpa, CTPYKTYypHpa U TMPEIACTaBs
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y4eOHOTO CchabpkaHue Cpel OCHOBHUTE MPEIUMCTBA Ha €-O0yU4EHHETO ca MpoBeXAaHe Oe3
HEO0OXOIMMOCT OT €AHOBPEMEHHO (PM3MYECKO MPUCHCTBHE B yueOHa cpela U BB3MOXKHOCTTA 3a

aZlaliTUpaHe Ha y‘IGGHOTO CbAbpPiKaHUC, TOAXOAUTEC U CKOPOCTTA HA IMPLINOAaBaHC KbM Y4alllUTC.

1.3 OOy4eHue upe3 00pa3oBaTeTHH UTPH

Heposusayusama e cpaBHUTEIHO HOBa U OBbP30 pa3BUBaIla ce 00JIacT, KOSTO ce 1epuHUpa KaTo
U3I0JI3BaHe Ha UTPOBH elleMeHTH B HeurpoBu koHTekcT (Deterding et al., 2011; Dichev et al., 2014),
WIN T0-00II0: ,,M3MI0N3BaHE HAa WIPOBHM MEXaHHMKA, €CTETUKA M MHCICHE, 3a aHTaXHpaHe Ha
NOTPEOUTENNTE, MOTUBHPAT JCUCTBHUATA UM, HAChpYaBa 00y4CHHETO UM H PEIIaBaHETO Ha IPOOIIeMH
(Kapp, 2012). Ilpunaraneto Ha MrpOBH3aLMs C LEN O0yYEHHE CE OCBLICCTBSBA Ype3 Moa00p Ha
MOJIXO/ISIIIH €JICMEHTH OT UTPU M ChOTBETHH IIPABUIIA, TaKa Y€ Jla CE TIOCTUTHAT 3aJI0KCHUTE 1SN B

nazeHaTa 001acT, KakTo M JKeJIaHOTO MOBEICHUE Ha yYaIlluTe.

Obyuenuemo upe3 6uoeo uzpu ce CUUTa 3a MOAXOJAIIO 3a MPEJICTaBIHE HA CII0KHA TeMaTHKa
WIA MEXIYIPEIMETHU 00JIaCTH Ha 3HAHUETO, TaKa 4Ye J1a C€ HAChPYHM YUYEHETO upe3 H3Ccie/lBaHe U
OTKpHUBaHe, KaTo y4yaluTe HarpeaBaT cbCc cOOCTBEHA CKOpocT. Obpazosamennume uoeo uepu Morart
Jla ce pasriekaaT KaTo KOMIUIEKCHA yueOHa cpe/ia, B KOATO ca MHTETPUPAHU B PEATUCTUYECH KOHTEKCT
bakTH, 3HAHKUS U CUTYAI[MH, Ype3 KOUTO YYaluaT Mpuao01uBa HOB mo3HaBaTeiacH onuT (Aguilera &
Mendiz, 2003; Annetta, 2008). OBU nma noka3aHu MPEUMMYNIECTBA MPe]] KIACHYSCKUTEe METOAN Ha
npenonasane (Granic et al., 2014; Leaning, 2015): yueHunure ca MO-MOTUBUPAHU U aKTUBHH B
yueOHus mpouec. MHOXKECTBO HayYHU M3CJEIBaHUS TBBPAST, Y€ 00pa30BaTEIHUST MMOTEHIIMAN Ha
BUJICO UTPHUTE CE€ ABDKM Ha BB3MOXKHOCTTA 32 yUY€HE B MHTEpAKTHBHA cpela 4pe3 MOTalsHE B
KoHTekcTa. [Ipu m3rpakane Ha pamkaTa 3a o0y4deHue, 6a3upaHo Ha UTpU TPsAOBa Ja ce pasrieaar
KJlacuyeckute Teopun 3a ooyuenue. Yecto npu OBU ce npuiarat yrBbpieHUTE TEOpUH 32 00yueHHE,
KaTo ce pa3lIMpsBaT 3a UTPOBaA Cpelia U 3a MO-IIHUPOKHS KOHTEKCT Ha 00y4deHHe upe3 00pa3oBaTeIHU
urpu. Upes moaxoa OpUeHTHPaH KbM JeHHOCTH ce uaeHTudummpar npaktukure 3a OBKU copsimo
pa3nuyHu 00pa30BaTENIHU TEOPUH, KAaTO OMXEBHOPH3BbM, KOHCTPYKTHUBU3BM, CHUTYAIMOHHO H
CbBMECTHO oOydeHue, HepopMaiHO yueHe W Jp. Hskom oT Hal-BaKHUTE XapaKTEPUCTUKU U
npeaumctBata Ha OBU ca cieqaure (Garris et al., 2002; Boyle et al., 2016):

e Brpanenata HWHTEpakTUBHOCT B O0Opa3OBaTEIHHUTE WIPU MPENOCTaBsl Ha YydallUTe

He3zabaBHA 00paTHa Bpb3Ka, KOETO MOJAIoMara ¥ CTUMYJIMpa Mpoliieca Ha yUeHe.
e MortuBupa yJammre (JOpU U B Cliydail Ha MPOBAI), MOBIUTa CAMOYYBCTBHETO UM U TE€ ca
MO-aHTQKHUPAHHU U C YYBCTBO 332 OTTOBOPHOCT.
e JlaBa Bb3MOKHOCT Ha yYall[UTe Ja YIPaKHABAT NPUAOOUTUTE 3HAHUS U €KCIIEPUMEHTHPAT.

L4 ,Z[aBa BB3MOXXHOCT 3a €THOBPEMCHHO IIPCIIOJABAHE U OLICHABAHC B pCAaJIHO BPEMCE.
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e JlaBa BB3MOXKHOCT 3a aJalTHpaHe Ha TPYAHOCTTa Ha 3aJauydTe B HIPUTE CIOPEN
MPEJICTaBIHETO Ha Y4YallluTe, KOETO YJIECHSBa Mpolleca HAa YUEHE W aHTaxupa TIXHOTO
BHHUMAaHUE, KaTO ChIIEBPEMEHHO HaMaJlsiBa pa304apoBaHUETO.

e [lpeamocraBka e 3a yCBOsIBAaHE Ha T.Hap. MEKH YMEHHUsS KaTO ChbTPYAHUYECTBO, paboTa B
€KHII, JIUJIEPCTBO, U JIp.

e JlonpuHacs 3a mo-e(eKTUBHO U3MOJI3BaHE HAa BPEMETO B KJIaC B CPABHEHHE C YPOIIHTE.

EdextuBHocTTa Ha yyanure B OBM Moxe 1a Ob/1ie mokasaTel 3a TEXHUTE 3HAHHSI 110 IpeIMeTa
U KOMIIOTBPHUTE WJIM UTPOBH YMeHHA. 3a na ce (OKyCcHpaT ydalluTe BbpPXY yUEHETO, TpsiOBa
yaeOHHTE 3a/1auu (TPEeAM3BUKATEICTBA) a ChOTBETCTBAT (MJIM J1a C€ MPUCTIOCO0ST) KbM HUBOTO Ha
3HaHUATA U LIeJUTE Ha 00yyaeMHTe, KaKTo U J1a Ce IPEJOCTaBs IOYTH MOMEHTAIHO 00paTHa BPb3Ka,
KOSITO € CMHCJIEHA U CTUMYJIMpalla, T.€. OChLIECTBSIBAHE HA IEPCOHAIIM3UPAHO yueHe. B cpaBHeHMe
C TPAJUIIMOHHUTE MOJIXOAM 32 00yueHHe, 00pa30BaTEIHUTE UTPHU JIECHO MOTaT Aa ObAAT aJanTupaHu
KBbM TEMIIOTO Ha y4amusi. OOUKHOBEHO BUJIEO UTPUTE MPEJICTABIT UH(OPMAIMS B PA3IMYHU ayTUO
U BHU3yalHU (OpPMATU €IHOBPEMEHHO, KOETO € OCOOEHO MOAXOIAIIO 3a Pa3jINYHM CTUIIOBE Ha
ob0yyenue. ['01sIMOTO pazHOOOpa3We Ha BHJIOBETE 0OOpa30BATENIHM WIPHU JaBa BB3MOXKHOCT 32
IIMPOKOTO MM MPUJIOKEHHE B Pa3IMYHM TEMAaTUYHU OOJIACTM M CTENEHM Ha OOpa3oBaHUE —
YUWIMIIHO, YHUBEPCUTETCKO, NpodecruoHanHo. Mma pa3nnyHu HauumHu, 3a KiacuuUUpaHe Ha
00pa3oBaTeTHUTE KOMIIOTBPHU WIPH, KaTO TyK C€ HpPEACTaBid €AMH CHHTE3 3a Kiacu(ukauus
(*Tep3auena, 2018): Knacudukanus cropes TeXHUYECKH MMOKA3aTeNy, MpaBUiia 3a Urpa, HAYMH Ha

urpa, OTHOILECHUS MEX/y UTPAaunTe, IpeTHa3HaueHHe, )KaHp U 00J1aCT Ha MPUIIOKEHHUE.

W3cnepoBarenure ca naAeHTUGUIUPATN OCHOBHUTE €IEMEHTH Ha UTPUTE — MEXaHHUKA, CIOXKET,
€CTeTHKa U TEXHOJOIHs, KaTO BCEKU €JIEMEHT uMa creunduyuna poss 3a popmupaHe Ha UTPOBOTO
npexxussiBane (Salen et al., 2004; Schell, 2008; Moreno-Ger, et al., 2008; Kiili et al., 2012). Twii kato
KOMIIOHEHTHUTE B3aUMOCHUCTBAT IMOMEXIY CH, NPH MPOEKTHUpaHe, TpsAOBa da ce pa3zpaboTBar
B3alMOCBBP3aHO. [[pyrure KOMIOHEHTH Ha OOpa30BATEIHUTE HIPH, KOUTO CHIIO BIMSAT BBPXY
oOpa3oBareiHaTa UM CTOMHOCT M BB3JCHCTBHETO BHPXY OOydaeMHTE ca UTpoBa Cpejaa, AU3aiH U
uHTepdeiic, yaeOHu 1enH, yueOHO ChABPKAHHUE U IeJaroruka, BAPTYAIHN TTOMOIITHUIIM U HEUTPOBH
MEPCOHAXH, CTUMYJH, MOCTOSIHHA (He3a0aBHA) OOpaTHAa BpbB3Ka, YHUKAIHO IPEKUBSIBAHE, KaTO

BHHUMATEIHOTO UM IMPOEKTHUPAHE MPaBU YUEHETO MO-e()eKTUBHO U MPUBJIEKATEIIHO 3aHUMAaHHE.

1.4 Ilepconanu3upaHe Ha 00yUeHHETO

Tepmunure nepconanrusupano U uHOUSUOYAIUUPAHO OOYUEHUE, KAKTO U NEPCOHANUIUPAHA
cpeda 3a obyyeHue ce OTHACAT JI0 yCUJIMATa 3a ajanThpaHe Ha oOpa3oBaTeNHHUs Ipolec 3a Ja
OTrOBOPH Ha pa3jIMyHHUTE HYXAu Ha ydamurte (Murphy, 2016). Paznuunu uHCTUTYIIUH AePUHAPAT

NMEpCOHAIIU3UPAHOTO O6y‘-I€HI/I€ Mo pas3jiIM4YHd HAYMHU, B 3aBUCUMOCT OT KOHTCKCTA, IICAarorukara,
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Bpb3KaTa ¢ TEXHOJIOTHHUTE U APYTU GakTopu. TepMUHUTE MEPCOHATU3UPAHO O0YUCHHE U Al THBHO
00yueHue ce U3MONI3BAT B OJIN3BbK KOHTEKCT MIIM KATO CHHOHMMH B MHOXECTBO U3ClienBanus (Aroyo
et al., 2006; Shemshack & Spector, 2020). Tyk ca omucaHu Ha KpaTKO HSIKOW OT Hal-1o0puTe M
JI0Ka3aHU METOJIU 3a MEPCOHATM3UPaHe Ha 00yUCHHUETO.
Tlocmassine na yen — BKIOYBA NeHUHUpPAHE HA PE3yJITaTHTE OT O0YYECHHETO, KOMTO BCEKH
yuyari TpsiOBa J1a MOCTUTHE MPH NPUKITIOYBAHE Ha JajieHa 3a1a4a, JeHHOCT, ydeOHa eIMHHIIA H T.H.
Mooen na nompebumens — aOCTPaKTHO MNPEACTAaBIHEC HA HATMYHATA HH(OpPMAIHATA 3a
KOHKpeTeH morpeburen. M3mona3Ba ce OT ajanTHBHA CHCTEMa 3a MEePCOHATM3MPAHE HA Pa3IUYHH
acIeKTH B3 OCHOBA Ha MPEAMOYUTAHUATA M HYXXIUTEe Ha Bceku notpeouren (Tetzlaff et al., 2021).
Ob6pamua épw3ka — uHPOPMALIUATA, IOTy4aBaHa OT YUYAIUTE 3a MPEACTABSIHETO UM, KOSITO UM
JaBa BB3MOXKHOCT JIa CH MOCTAaBST Pa3yMHH IIEJIH, Ja MPOCIEIIBAT pealn3alisara UM, Taka 4e Ja
NpaBAT KOPEKIUH B XOJia HA M3IIBJIHCHUETO UM 110 OTHOIICHUE HA YCHJIHS, HAYMH HAa y4CHE W JP.
nerinocTr. Kimto4oBo e oOpaTHara Bpb3Ka Jla € KOHKpEeTHA, He3abaBHA U C I0CTAaThYHA YECTOTA.
Ilepconanuzupan yueben nian —M3roTBsl ce Ha 0a3aTa Ha MoiydeHara oOpaTHa Bpb3Ka B X0/a
Ha IPEToIaBaHe U UMa 3a el IEPCOHATM3UPaHe Ha YIeOHUS IPOLIEC 3a OTACTHUTE 00yJaeMH.
Ilepuoouuno gpopmamueno oyenssarne — CHBKYIMHOCT OT IEHCTBHUS HA MPEMOAaBaTENs, MPH
KOSITO OIIIE IT0 BPeMe Ha yueOHHUs yac yCIenHo ce GopMupa, yCBOsIBa M IpUiiara HOBO 3HAHHE.
Cvobpassasane cvc cmula HA yyene — METOJ 3a IMEPCOHAIM3UPAHE C MPUBBPIKCHUIN H
NPOTUBHHIIM. Pa3lMyHKUTE yUalld UMAT Pa3IMyCH CTHJI Ha YYCHE U ChOTBETHO MPEANOYUTAHUSA KbM
HaunHa Ha oOy4eHwue. J[oOpe e ga ce KoOMOMHUPA ¢ IPYTH HAYMHH 32 TIEPCOHATIM3UPAHO 0O0YICHHE.
Camopezynupano yuene — NOJX0[, TIPH KOWTO YYaIIUTE UMAT Bh3MOXKHOCT CaMU Ja U30upaT
y4eOHUTE MaTepPHaIN WK Ja KOHTPOJMPAT YUeOHUTE CH AEHHOCTH M Taka Jia 0eMaT OTTOBOPHOCT

3a 00y4YCHHMETO CH, KOETO BOJH JIO0 MOBHIIABAHE HA MOTHBanusATa U aHraxupanoctra um (Nicol &

Macfarlane-Dick, 2006).

CoBpemennute KT nmaBaT BB3MOXKHOCT 32 BBBEKIIAHE HA TEXHOJOTMYHO MOANOMOTHATH
METOAM Ha 00ydeHHE, Ype3 KOUTO C€ OCHIIECTBABA MO-aHTAKUPAIIOTO MIEPCOHATTUZUPAHO O0OyUCHHE.
OTrOBapsIO HAa OYaKBaHUATA Ha ydammre. Cpel TAX ca U MOJIXOAM 3a MEPCOHAIN3UPAHO 00yUYeHHE
4ype3 00pa3oBaTeNIHU UTPH, KaToO MEPCOHAIN3UPAHATA UTPa CE TIPOMEHS CIIOpPE XapaKTePUCTUKUTE,
HY)XIUTE W WHIUBUIYaTHHUTE MPEANOYUTaHUsS Ha oOydaeMmus, T.e. Ipeljiara NepCOHAIU3HPAHO
uzxuBsBane (Antonova et al., 2019). [lepconanu3upano CbIbpPKAHUE B HTPUTE MOKE 12 MPEIU3BHKA
3HAYUTEIHO MO-TOJIsIMA aHTAKUPAHOCT U M0-32IBJIO0YECHO Pa3BUTHE HA KOTHUTUBHHUTE CIIOCOOHOCTH
n ymenust Ha oOyuaemus (Hwang et al., 2012). IlpencraBeruTe moaxoauw 3a TMEPCOHATU3UPAHO
oOyueHue MOrar Jia ce peaau3upar 4pe3 pa3InyHu TEXHOJIOTMYHU CPEeICTBA U MOTaT Jia C€ U3M03BaT
B 00pa30BaTEeIHU UI'PH, TaKa Y€ Ja CE OCHIUICCTBU NEPCOHATU3UPAHO 00yUeHHE Oa3upaHO Ha UTPH:

- Vuene upes npasene — yaeOHU UTPOBH 3a/1a4¥, M3UCKBAIIM HACOUCHHU JCHUCTBUS OT yJallUTe.
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- Yuawume axmusno u ¢3emam pewienus: B TOAXOSINN 33a49H U CIICHAPHH.
- Heszabasna obpamna épv3ka — TPENOCTaBsIHE Ha IOJIE3HA KOHKpPETHA WHGOpMAIus Mpu
BB3HUKBAHE HA MPOOJIeM, TPEIIKa WK 3aTPYyJHEHHE.
- Cmumynupane Ha ydalIuTe 32 BCEKH MIOCTUTHAT YCIIEX, C 1[eJ] MOTUBUPAHETO HM.
- Vuebnu 3aoauu u npeouzsuxamencmea, oxycuparu KoM ymeHusma Ha ydauniire.
- IIpenocraBsiHe Ha BB3MOXHOCT 32 yueHe CbC COOCMBEHA CKOPOCH.,
- Hunamuuno adanmupane Ha y4ebHume 3a0ayu CupsIMO TEKYIIOTO MPEICTaBsIHE HA YJaIIHsl.
HN3Boau oT mbpBa riasa
Pasrnenanu ca obmactute Ha 0OCKTa M MpeaMeTa Ha JUCEPTAlMOHHOTO M3CJeIBaHe, KaTo ca
MPEJICTABEHU OCHOBHHUTE TEOPETUYHH KOHIICTIIIUY U TEXHOJIOTUYHH CPECTBA 3a OCHIIECTBSIBAHE HA
TEXHOJIOTUYHO-0a3upaHu TMOJAXOAM Ha OOy4YeHHE, BKIIOUMUTEIIHO M 4pe3 00pa30BaTEIIHU WTPH.
BwBeneHn ca OCHOBHHU MOHSITHS OT 00JIaCTTa HAa OOCKTa HA M3CIIEIBaHE: TEXHOJIOTHYHO-0a3upaHy 1
TPaTUIIMOHHH TTOAXO0IU 32 00yUeHHE, aIallTUPAHO U MEePCOHATM3UpaHo o0y4eHue. [IpeacraBenu ca
OCHOBHU KOHIICTIIIUHU, CBHP3aHU C OOYUCHHETO C TEXHOJOTHYHH CPEJCTBA U upe3 oOpa3oBaTeIHU
KOMITIOTHpHH UTpH. [IpennoxkeH e moaxox 3a kiacuuKamus Ha ChIIECTBYBAIIUTE 00pa30BaTEITHH
KOMITIOTBPHH UTPH ¥ ca Pa3riie[JaHd TEXHUTE TPaJMBHE KOMIOHEHTH. AHATM3UPAaHU Ca MOIXOJIH,

KOUTO MOTAT Jia Ce U3IOJI3BAT MIPH NIEPCOHAIM3UPAHE HA 00PA30BATEITHH BUICO UTPH.

I')TIABA 2. TIPUJIOKEHUE HA OBPA3OBATEJIHU KOMITIOTBPHU UT'PU

KOMHIOT’prI/ITe HUrpu €a 4acTt OT CIKCAHCBUCTO U J'IIOGI/IMO 3a6aB.HeHI/I€ 3a JHCHUIHUTC Acla U
MJIaJICKH, @ OCBEH TOBa ca yJI00Ha cpeia 3a MpeIocTaBsHe Ha 3HaHUA U nHopMmanus. Tosa e ¢pakTop
3a TAXHOTO YCIEIIHO W3IOJI3BaHE KaTo MOJXOJ Ha MpernojaBaHe moj Gpopmara Ha UTPOBH3AIMS U
oOyueHue 06a3upano Ha urpu. To3u MOAXOJ € MPHIOKHM HE caMo 3a MPU0OMBaHE Ha 3HAHUS TIO
HEYCETCH HAa4YMH, HO U 3a OICHSIBAHE HA yYaluTe, KOeTo ¢ BaxHO npeauMmcTBo (Ketamo & Devlin,
2014). CpmectBenn chobpakeHus 3a usnoiaspane Ha OBU ca BrpaaeHara oOpaTHa Bpb3Ka B HTPHUTE,
KOSITO B PEaJTHO BpeMe JaBa CBEJICHUE 33 HANpeIbKa, KaKTO W HaJMYUETO HA HUBA 32 TPYIHOCT Ha
UTPOBUTE 33/1a4¥ KOUTO ca MOTHUBHpaI (akTop 3a ydamure. ToBa ' MpaBu MO-aHTAKUPAHH U CE

oTpassiBa MmoyiokuTeNHo Ha yueOoHwus mporiec (Deterding et al, 2011; Cruz-Cunha, 2012).

EdextuBnoTo nmpunarane Ha OB, kato yacT TeXHOJIOTHYHO-0a3UPaHOTO 00yUIEHHUE, 3aBUCH OT
peauIa yciaoBus — Hall-BaXKHUTE ca HATMYHME HA CbBPEMEHHO TEXHOJOTUYHO 000PY/IBaHE B KJIACHUTE
CTaW, JUTUTATHA KOMIIETEHTHOCT HAa YUUTEIHUTE, TOIXOISAIIN 00pa30BaTEIIHA UTPU U MOAKpPETNa OT
unctutyuute. Toii kato OBU e yacT oT mo-o0miws moIX0/1, TOCOYCHUTE YCIIOBHUS ca HEOOX0aMMa
MPEATNIOCTaBKa M 3a HETOBOTO NpriiaraHe. B Ta3u Bpb3Ka € HalpaBeH aHAIW3 Ha MPUIIOKEHUETO Ha

TEXHOJIOTUYHHU CPEJICTBA U 00pa30BaATEIHN UTPU B OBJITAPCKUTE YUUIIHILA.
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2.1 Awnaau3 Ha npuioxenuero Ha UKT cpencrBa B ObJArapcKuTe y4YuJIuIa

Bce noBeue YUUTCIIN U3MOJI3BAT TCXHOJIOTHYHU PECCYPCHU IPU IIPLIIOAaBaHC U ITO-TroJIsiMaTa 4acT
oT Tsx (82%) cumrar, ye Te OKa3BaT MOJOKHUTEIHO BIUSHUE BbpXY yueHuuure. [loedero yuutenu
pa3bupar HyxJgaTa OT OChbBPEMEHSBAaHE Ha MENarorH4eCKUTe METOAM M OLEHSBAT Hal-BaKHHUTE

e(eKTH 1 OJI3H OT TEXHOJIIOTHYHO-TI0100peHO 00y4eHHe 3a pa3BUTHETO Ha ydamure (Pur. 2.2).

WKT rpamotnoct [I—

TTocTositHHa 0OpaTHA BpPB3Ka

JTocTsn 1o gomeaaHTenHE HEGopManns I
HaManeHO IICHXOJTOTHYEeCKO HalpekeHHe
TToruieHa e)eKTHBHOCT Ha 00yUeHHe
Heycerno yuene

TToBHIIEH HHTepec H AKTHBHOCT
CaMOCTOSTeNHO yueHe

PazHoo0pa3Hu noaxo/m Ha o0ydeHHe

[Tepconanu3npanH yaeGHH MaTepHAIH

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

@ue. 2.2 [onsu 3a yuawume om usnon3eane Ha mexHoai02U4Ho no0oOpeHo ooyueHue..

Crnopen oHJailH aHKeTa Cpejl YYUTEIUTEe HOBAaTOpH, KaTo CTpaHUYeH edeKT oT paboTara c
TEXHOJIOTUYHUTE y4eOHHM PEecypcH, ydaluluTe NMpUAOOMBAT M pa3BUBAT KOMIIOTHPHA IPaMOTHOCT,
KOSITO YJIECHSIBA JIOCTHIIA IO JOMBIHUTENHA MH(OOPMALUS U CTUMYIUPA CAMOCTOSITEIIHOTO YYCHE
(*Tepsuera u np., 2016). [Moaxoasmusat nmoaxoy 3a uarerpupane va MKT pecypcu B oOpa3oBateneH
KOHTEKCT JOTPUHACS 3a MOBUILABAaHE HA MOTHBALUATA U YCBOSBAHE HAa 3HAHUS MPHU ydalIUTe, 1aBa
BB3MOXXHOCT Ha YUYMTENHWTE Ja MpuiaraT HOBU (GopMH M MeToau Ha oOydeHue, crmomaraT 3a
ajlanTHpaHe M MEepPCOHAIM3MpaHE Ha Y4eOHHUTE PECypCcH, KakTO M 3a MpEeAOoCTaBsHE Ha oOpaTHa
BpB3Ka. Pe3ynraTtuTte OT MpOyYBaHETO MOKA3BaT KATO IISUIO MOJIOKUTEICH e()eKT OT TEXHOJIOTHYHO
o100peHOTO 00yUYeHHe. Y UUTENUTE U3MOI3BAT TEXHOJIOTUYHH YUeOHH PecypcH IO pa3inyeH HaulH
B 3aBHCHUMOCT OT crienndukara Ha yueOHuTe npeameru. [Ipesenrauunre ca Hal-peIOYNTaHH, Thil
KaTo MPUBJIMYAT BHUMAHUETO Ha ydyeHurute. CreaBaT BHICOKIIUIOBETE, €IEKTPOHHUTE TEKCTOBU
pecypcu, 00pa3oBaTEIHUTE UTPU U aHUMAIIMHTE, a HA-PSAAKO e MOJI3BAT BUPTYAIHU JIA00paTOPHUH.
Haii-u3non3BaHuTe TEXHUYECKH CPEACTBA Ca KOMIIOTPUTE U MPOEKTOPUTE, a 32 TEXHOJOTHYHO-

MO/IMIOMOTHATO O0yYEHHE YUYUTEINUTE pa3uyuTaT Ha 00pa3oBaTeIHU CAUTOBE U €JICKTPOHHU YUEOHUIIH.

B ankerHo npoyuBane, o0xBamaio Haj 1600 yuutenu B bbirapus, ca u3cieaBaHu pa3inyHH
MoKa3aTenau 3a HaJW4HU ycioBus 3a mpuiarade Ha MKT u oOpa3oBarenHu Urpu B y4UMIIMIHATA
npakTuka. [IpoyuBanero naBa oOeKTHBHA IpeACTaBa 3a MOMEHTHOTO ChCTOSIHUE HA M3CJe/BaHATa
00J1aCT, Thi KaTO aHKETUPAHUTE Ca IOYTH PABHOMEPHO PA3NpENIeIeHN OT LiAjIaTa CTpaHa, 0 BCUUKU

y4eOHM MpeAMETH M OT BCUYKH CTETEHU Ha YUYHJIMIIHO 0Opa3oBaHHE. AHAIM3BT HA PE3ylITaTUTE
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CO4YH, Y€ B 3HAYUTCIJIHA 4aCT OT 6’BJIFapCKI/ITe YUYHJIKIIa B€UC Ca Cb3JaACHU YCIIOBH: 3a ITPpUJIaraHe Ha

TEXHOJOTUYHO-0a3upaHy MMOIX0I1 Ha 00y4eHre U oOpa3oBarennu urpu (*Terzieva et al., 2018).

Bp3 MHTepHe T He
T oo ST Py P T P W Hacrmro
B la
Tlomxomam cod Ty P |

CLBPEMEH}IB TEXHHKA

KBamudukarmmoHHn KypcoBe

|

TlommTiKa Ha ¥4. PBKOBOICTBO
0% 10% 20% 30% 40% 50% 60% 70% 80%
Que. 2.4 Hanuunu ycnosus 3a usnons3eane Ha mexmoi0cuiiu cpeocmaed 6 yuuiuuama.
2.2 AHaJM3 Ha M3M0JI3BaHe HA 00Pa30BaTeTHU KOMIIOTHPHU UTPH B ObJITapCcKHUTE
YUHIHIIA
B mocnenHoTo necermnerve B mpenojaBaTesickaTa MpakTUKa y HAc Bede HaBJIM3aT UIPOBO-
6asupanu meroau (ITaynosa-Xybenoa u np., 2018; Crimposa, 2018; Hukososa, 2019). Yuebuu urpu
C UHTCPAKTUBHO U My.]'ITI/IMe[[I/II\/'IHO CbAbpPKaHHUC CC U3IIOJI3BAT 11O BPCMEC HA TPpAAULIMOHHUA YPOK B
KJIac, a He caMo B IUIaT(HOPMUTE 3a €JIEKTPOHHO O0ydyeHue. ['osimMa yacT OT yuuTenuTe 3amo4Bar aa
riiefiaT Ha 00pa3oBaTeTHUTE UTPH KaTo Ha €PEeKTUBEH MOAXO/I, MOAXO0/IAI] 32 TOBEYETO Bh3PACTOBH
TPYIH, 3a JOMBJBAIIO, a MOHAKOTa M JOPH 32 OCHOBHO OOydeHHE (OOMKHOBEHO 3a y4Yalll ChC
crienuanHu obpa3oBarenHu notpedHoctu). [lo Ta3um mpuumMHa HapacTBa HYXXAaTra OT ChbBPEMEHHHU
Ka4u€CTBCHU 06p3.30BaTeJ'IHI/I Urpu M J0pHU MHOXKCCTBO YYUTCIIM BCUC IIPOABABAT HMHTCPEC KbM
pa3paboTBaHE Ha TaKWBa MTPHU MO COOCTBEH Au3aiiH. Bce omie mHTErpupaHeTo Ha 00pa3oBaTeHU
UTPH B ydeOHUS Tpoliec € cpaBHUTENHO c1abo (Pur. 2.7). [ToBeueTo OT aHKETHPAHUTE HU3IMOJI3BAT
HKT TexHOIOTHH caMo KaTo MOMOIIHO CPEACTBO, a 38% pa3dyuTar Ha eNeKTPOHHH YUeOHU pecypcH
npu npenogaBane. OT HU3CIEIBAHETO COYH, Y€ MOBEUYETO OBITapCKU YUMTEIH HE ca 3alo3HATU C
koHuenmusaTa 3a OB, kato mocouBar cjaeHUTE OCHOBHU MPEUKH: JIUTICA HA TIOJrOTOBKA U HarjJacH
Ha YUUTEIUTE; He0OOXOUMOCT OT MPOMsIHA B CTHJIA Ha MPEIOIaBaHe; JINTICa HA MOTHUBALIUS; JIIICA HA

MOAXOMAIIN IPOAYKTH U TEXHUYECKU CPEACTBA B KIIACHUTE CTAU.
|
OOYyYHTEITHH HTPH

yaIeOHH MaTePHATH

TEXHHYECKH CPEACTBA

0% 10% 20% 30% 40% 50% 60%

Que. 2.7. H3nonseane Ha pasnudHy mexHoI02UYHU pecypcu 3a npenooasane 8 Kiac.
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AHKETHOTO IIpOoyuYBaHe MOKa3Ba, e npeobiagasamniara yact ot yuurenute (80%) 3aaBsBat, ue
uMaT TPYAHOCTH TPH Ch3JaBaHe Ha OOpa30BaTeNHUM HMIPHU, KAKTO M Y€ MM JIUICBAT BpEME U
JIOCTaThYHO OMHUT 3a Ja TO IpaBsT, 3aTOBa OOMKHOBEHO H3mon3BaT rotoBu urpu (Pdur. 2.8).
CpaBHHTEIHO MallbK MPOIICHT OT TAX MMAT HSAKAKBM TEXHHYECKH yMEHUS 3a Ch3JaBaHE WA
aJlanTHpaHe Ha TO3U KOMITIOTHPHU UTPOBU YIEOHH PECYpPCH.

HE H3II0JI3BaT

HaTHYHH

aallTHPaHH OT MPENoJaBaTelrt

Ch3[JaJIeHH OT IIpenogaBaTeid

Ch3IaJlCcHH H aJallTHPAaHH OT IMPEIoaaBaTeEld
HallHYHH H CBh3JaCHH OT IIPENOodaBaTciid
HAJIHYHH U aJallTHPaHH OT IIPEIIodaBaTelld
BCHYKH BHIOBE

0% 5% 10% 15% 20% 25% 30% 35%

Que. 2.8. HUznonzeanu oopazosamentu KOMRIOMbPHU USPU CROPED NPOUZX00A UM.

Tpii KaTO MpeIMET Ha MpaKTHYecKaTa pa3padoTKa B HACTOSIIIOTO H3CIIEABaHE € 00pa3oBaTeIHa
BUJICO UIpa, IPEIHA3HAUCHA 3a MPEMOJAaBaHe Ha UCTOPUS, TYK € MPEICTaBeHA M3BaJKa OT aHKETHO

mpoy4BaHe, Kacaela caMo MHEHUSTa Ha 57 mpenogasaTenu o To3u npeamet (dur. 2.9).

35%
30%
25%
20%
B Ms. [TonesHn 15%
BIlonesnu 10%

) 5%
Manko mone3HH 0%

5%

B I13k1. mone3HH

MHOI'0O 9€CTO qecTo PAOKO MHOI'O pﬂﬂl(of
HHKOTa

®Due. 2.9 Cmenen Ha none3nocm u 4ecmoma HA U3NOJI36aHe HA 06pa306amefmu KOMRNniomvpHU ucpu .

[ToBede OT mMOIOBUHATA OT TSAX CUUTAT, Y€ 00OPa30BATEITHUTE UTPH Ca U3KIFOUUTEITHO WIH MHOTO
TMOJIC3HH 32 Y4eOHUS MpOIleC, HO HE3aBUCUMO OT TOBA, TM M3MOJ3BAT PSAAKO Wiau HuKora. OTHOBO,
OCHOBHHTE NMPUYMHH Ca JIUTICA HA TEXHUYECKU CPEJICTBA, JINTICA HA MOJATOTOBKA HA YUYUTEIHUTE U HE
Ha TOCJEAHO MSCTO JIMICAa Ha moaxojsaniy urpu. [IpeoOmamaBamiara 4acT OT YYHMTEIWUTE HIMAT

AOCTAaTBbYHO 3HAHUA U OIIMT, U U3NUTBAT 3aTPYAHCHUS I[TPU Ch3JaBaHC U U3I10JI3BAHC HA y‘-Ie6HI/I HUIrpu.

2.3 Heo0xoqumocT 0T 00pa3oBaTeTHH BHA€O UTPH

B pamkure Ha n3cnenanusita nmo npoekt APOGEE e nmpoBeaeHo moapoOHO mpoydBaHe Ha
NoTpeOHOCTUTE HA MPEMNOAABATENM U YYalld OT 0Opa3oBaTENHU KOMITIOTHPHH UTPH. AHKeTaTa,
npeJHa3HaueHa 3a MperoiaBaTely, u3ciensa asa acnekra: A. Ilpunoxumoct Ha 0OpazoBaTeTHUTE
Buzeo urpu (14 Benpoca) u b. MznomsBaemoct Ha mutargpopmara APOGEE (7 Benpoca). OTroBopuiu

ca 206 npenonasatens u 357 yuenuka — 177 momudera u 180 momuera, Ha cpeHa Bb3pacT 14,18 1.
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[Ipoyyenu ca HarIacuTe Ha YYUTEIUTE OTHOCHO DPA3TUYHHUTE BUIOBE MUHU-UTPHU, MPEIACTABSIIN
mupaktaanu 3agaun (Tabmuma 2.1). Pesynrarure mokasBar, 4e YYMTEIUTE OT BCUYKU €Tald Ha
VUUIUIIHOTO O0pa30BaHUE CIOACTSAT €IHAKBO TOJOXKHUTEIHM Harllacu 3a IelechoOpa3HOCTTa

PA3TUYHUTEC TUIIOBE MUHU-UI'PU Aa CC U3II0J3BAT 34 IIOCTUI'aHE HAa y‘le6HI/I eI,

Tabmuma 2.1. lenmech00pa3HOCT HA pa3TUYHU BUJOBE MUHU-UTPHU 32 BUACO UTPHUTE JTAOUPHHT

CraTducTuka | Y4YMTeJU B HAYAJIHO Benukn yuureau Paziuka u
odopazoBanne (N=52) (N=198) 3HAYAMOCT
Tun MmuHHn-urpa M SD SE M SD SE AM p

1. OtroBop Ha BbIpOC 3a oTkmouBade | 3.7500{ 0.9471| 0.1313] 3.8939| 0.9311| 0.0662| -0.1439| 0.3307
Ha Bpara KbM JIpyTa 3aja B JJaOUpHHTA

2. PemaBane Ha Tect 3a oTKiIroyBae Ha | 3.7692| 0.8257| 0.1145| 3.7677| 0.9906| 0.0704| 0.0015| 0.5607
Bpara KbM JIpyTa 3aj1a B JaOUpHUHTA

3. PemaBane Ha 2D mb3ein ¢ yueOHO 3.7692| 0.8311| 0.1152] 3.7071| 0.9691| 0.0689| 0.0621| 0.6445
n300paKeHHe 3a OTKIIIOYBAHE Ha BpaTa

4. Pa3xojka mpe3 JJabupuHTa ¢ 3.7500| 0.8135| 0.1128| 3.7980| 0.9450| 0.0672| -0.0480| 0.7156
MOMOIITA HA MHTEPAKTUBHA KapTa

5. TepkansiHe Ha TOnkH, o6o3Hauenu ¢ | 3.5000{ 0.7796| 0.1081| 3.5152| 0.9329| 0.0663| -0.0152| 0.9052
TEKCT/ KapTHHKa, JI0 ONPE/ICIEHH MecTa

WA 00EKTH

6. OTKprBaHEe Ha MMOJIYIPO3PATHA 3.5962| 0.8227| 0.1141| 3.6111| 0.9373| 0.0666| -0.0149| 0.9101
00EKTH 3a MeYeICHe Ha TOYKU/ OOHYCHU

7. HamupaHe Ha HCBUIUMHU OOCKTH, 3.5577| 0.8947| 0.1241| 3.6010| 0.9598| 0.0682| -0.0433| 0.7604

CKPUTH B TIO-TOJIEMH BUAUMH OOCKTH
4pe3 MPEeMECTBAHETO UM

8. Cpbupane u rpynupaHe Ha 3.9808| 0.8282| 0.1148| 3.8889| 0.9111| 0.0647| 0.0919| 0.4878
HaMepeHHTe peaMeTH/ apTedakTH 1Mo
3a/1aJicH KpUTepuit

9. [NonyyaBane Ha MOMOI OT 3.5385| 0.9385| 0.1301| 3.4343| 0.9991| 0.0710, 0.1042| 0.4942
BHUPTYyaJICH aCUCTCHT 0¢3 U3PUYHO

3aIIUTBaHE

10. 3agaBane Ha BBIIPOCH KbM 3.6731| 0.8794| 0.1219| 3.7626| 0.9501| 0.0675| -0.0895| 0.5223

HHTEJIMTEHTEH BUPTYaJI€H UIpay, KONUTO
W3BJIMYA 3HAHUS 38 TEMUTE Ha UrpaTa
oT ye0 Oa3upaHu U3TOYHUIH

[Ipoyyenu ca MOTHBUTE Ha ydamuTe Aa urpast obpazoBarennu Buaeo urpu (dwur. 2.18). 3a
OKOJIO ITOJIOBHHATA OT YUAIIUTE ca OYaKBaHHSTA Ype3 00pa30BaTEITHUTE UTPH Ja YIaT Mo-e()eKTUBHO,

7la yBEJIMYAT CIIOCOOHOCTUTE CH 32 YU€HE M TaKa Jla MOJOOPST MPEACTABSIHETO CH B YUUITHUIIIE.
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OIIpefiesIeHO He I0-CKOPO He H He MOra Jia IpeleHs
M 110-CKOPO J1a M 512, omrpesieTeHo

me Iofo0pH IpeAcTaBIHeTO M | 16%  13%

e YBEIIHYH CIIOCOOHOCTTA MH 33 ydeHe | 14% = 18%

e mogo0pH MosATa edeKTHBHOCT | 13% (12%

I1e MH IIOMOT'He /13 I0/Iy4a H0-100pH OleHKH | 16% = 18%

IIe ITOMOTHE H 3a IPYTH Hellla 24%  10%

0% 20%  40%  60%  80%  100%
Que. 2.18 Momusayus nHa yuawume 0a uepasam ooOpa3oeamesHu 6U0eo uepu.

B nmpoyuBanero cpen 502 yuamu, ot kouto 169 — yuennuu u 333 — CTyA€HTH OT pa3ivuydHU
yueOHu 3aBeneHus1, karo 48% ca mommueta, a 52 % — momdera. [loBede oT momoBuHaTa — 61%
y4eHHUIUTE U 68% CTyAeHTH HUKOTra HE ca Mrpaik 00pa3oBaTEIHU UTPH, Ca UTPaId KOMITIOTHPHU
UTpH 3a 3a0aBJcHUE, T.€. UMaT HUKAKBHB UTPOBU OMUT. Pe3ynratute OTHOCHO Aalid Jja C€ BKJIIOYAT
pa3IYHU BU0BE MUHH-UTPU, B 00pa30BaTEIIHATA BUICO UTPa IAOUPUHT ca IpeacTaBeHu B Tabnuia

2.4. OueHkuTe ca 1o S-cTeHHa ckajia Ha JIukept oT 1 — onpejeneHo He, A0 5 — ONpeeseHo Ja.

Tabauya 2.4 I[Ipeonouumanus Ha yuawume KoM 6U008€ MUHU-USPU 8b8 BUOEO Ucpume 1aOUPUHIN.

I/IHI/[-I/[rpI/IIB’I)HpOC 3a  (Buxtopuna (D me3en Mrpmc |Tepkangne [Hammupane Hamupane (Coprupane Wrpasa [rpu cse

OTKIIIOUBaHE Iy mu Ha TONKK  [Ha HA CKpUTH [Ha O0EKTH [mamer  [cTpenda
CraThcTiika |[H& BPara [PO3paYHH [TPEIMETH
o0eKTH
M
YVyenuuu 3.5429 3.2681 | 3.2687 |3.2847| 2.8881 | 3.1111 | 3.0149 | 3.2672 |3.5909 | 3.0963
M

Crygestu 3.9845 | 3.9469 | 3.3312 |3.5576| 3.0159 | 3.1487 | 3.1044 | 3.8476 |3.8522 | 3.1881
SD

VueHuum 1.2313 | 1.2987 | 1.3274 |1.2888| 1.2783 | 1.2499 | 1.2802 | 1.1755 |1.2658 | 1.4029
SD
Crynentu 1.0199 | 0.9844 | 1.2461 |1.2012| 1.2089 | 1.1692 | 1.2190 | 1.0121 |1.1075 | 1.3446
SE
YueHum 0.1041| 0.1106 | 0.1147 |0.1101] 0.1104 | 0.1076 | 0.1106 | 0.1027 |0.1102 | 0.1207
SE

Crygestu 0.0567 | 0.0551 | 0.0701 |0.0672| 0.0683 | 0.0659 | 0.0687 | 0.0571 [0.0622 | 0.0754

T-test moka3a, 4e CTAaTUCTHYCSCKH 3HAYMMH Ca PA3TMKUTE 32 MUHH-UTPHUTE OT BHJIA BUKMOPUHA
u copmupane na obexmu (p-value < 0.05), KOUTO ca MO-MPEANOUUTAHN OT CTYACHTUTE. Te3u JBa
BUJIa MUHH-UTPH WU3UCKBAT MO-COJHIHU 3HAHUS U JIOTHKA U 3aTOBA BEPOSTHO Ca MHTEICKTYaTHO
MIPEIU3BUKATEIICTBO 3a MO-3PEJIMTE yUYallld — CTYICHTUTE, KOUTO Ca HATPYIAJIU [TOBEUYE 3HAHKSI M OTTUT
B yueHeTo. CaMo JiBe ca MUHU-HTPHTE (6bNPOC 30 OMKIIOUEAHE HA 8pama N uspa 3a nament), KOUTO
ca cpeJl Hail-o0OpSBAaHUTE M 3a JIBETC BH3PACTOBH IPYIH YUaIllH, KaTO CHIIEBPEMEHHO JIBa BHJIA
MUHU-UTPH Cca €AMHCTBEHHUTE Hall-BHUCOKO olleHeHu oT yueHurmute (M > 3.5). 3a crynentute cpen

Hall-IpeINOYNTaHUTe MUHU-UTPU Ca OIIE BUKMOPUHA, USPU C OYMU U cCOpMuUpane Ha 0Oekmu — Bce
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UTPH, TP KOUTO CE TpHJIarat 3HaHWS W Joruka. [IpaBu BrieyaT/ieHWe, Ye ydYaIllMTe HE OIICHSBAT
BHUCOKO MI/IHI/I-I/IFpI/ITe CB’bp3aHI/I C I[eﬁCTBHH, KOHUTO N3UCKBAT OCBCH 3HAHUS U I/II‘pOBI/I YMGHI/I}I.

Tabnuma 2.5 npencrast pe3yATaTUTE OT aHKETaTa, OKa3Bally MPEANOYNTAHUATA HA YIaIIUTe
3a XapaKTEepPHCTHKa OT MOJiela Ha ydallus, CHPsIMO KOSTO Jia C€ NEPCOHAIM3HMpAT YUCOHHUTE
MaTepHUaal BbB BUJCO WIPHUTE OT THIT JAOMPUHT OOOraTeH ¢ MHHH-UTpU. Hall-mpeamoyurTaHusT
KpUTEpHIA 3a MepCOHATM3UPaHEe HA YIeOHUTE MaTepUad € HUBOTO Ha 3HAHMSI, CJIEIBaH OT HHTEPECH
u uend. JlornyHo OOsiCHEHME Ha TO3M pE3yATaT € JKEIaHHWETO Ha Y4alluTe Ja UrpasT WUrpu
OTrOBapSIIN Ha HATPYIIAHUTE UM 3HAHHUS, 32 J]a Ce MIPEJICTABAT J0Ope U J1a TPUI0OUAT HOBH 3HAHHMSL.
Ha BTOpO MsIcTO, aHKETUPAHUTE MOCOYBAT YUYCOHHUTE IEJIM KaTO ChIIECTBEH (PaKTOp, CPSIMO KOWUTO
Ja ce OChHIIECTBSBA MEPCOHANM3AIUS Ha y4eOHOTO ChAbpkaHue. [IpoydeHa e mpeamovynTaHa
TEeMaTHKa 3a y4eOHHTE MaTepHald BbB BHJEO MIPUTE JIAOMPHUHT, KOSATO y4alluTe MOAPESKIAT B
CJIETHUSI peJl — EKCIIEPUMEHTH, OLICHSIBAaHE/TECT, BbBeIeHNEe, 0000IICHHE.

Tabauya 2.5 I[Ipeonouuman om yuawume Kpumepuii 3a NepCOHATUUPAHE HA YieOHUme Mamepuaiu
8 obpazosamennume U0 USPU.

Kpurepuii | Bp3pact Ha Hwupo na 3nanus | Matepecu u rienu | VARK ctumose
Crarucruka yyanst Ha y4auus Ha y4auus Ha y4eHe
[IspBO MsCTO 19,88 % 39,34 % 21,33 % 16,77 %
Bropo mscto 18,43 % 31,68 % 28,99 % 15,32 %
Tpero MscTo 13,87 % 17,81 % 30,64 % 31,26 %
UeTBBPTO MSACTO 42,44 % 6,83 % 13,87 % 29,61 %

H3Boau or BTOpa ri1aBa

HanpageHn e ananu3 Ha uznon3saneto Ha KT cpeactBa u o6pazoBaTeTHH UTPH B OBJITapCKUTE
yumnuiia. [IpoydeHnu ca npeinouynTaHusaTa Ha IOTPEOUTENNTE KbM U3I0JI3BaHE U IEPCOHAIU3HPAHE
Ha o0pa3oBaTeIHM BUJECO UTpH. PasriienaHu M OLEHEHU ca MHEHMATA Ha MOTPEOUTENIUTE OTHOCHO

pa3NUYHKUTE BUIOBE 00PA30BATEIIHN UTPH U MUHU-UTPH U IIPUTOAHOCTTA UM 32 O0yUYEHHUE.

I''TABA 3. MOAEJIMPAHE HA IEPCOHAJIMN3UPAHU OBPA30OBATEJIHU BUJIEO
UIreu

3.1 Pa3zpabGorBaHe Ha 00pa3oBaTeJTHU BH€0 UTPH

[Ipu pa3paboTBaHe Ha 00pa30BAaTENHM KOMIIOTBPHM WIPU Ca HEOOXOOMMHM IO3HAHMS 3a
TAXHOTO TIPOEKTHpaHe, TeMaTHKaTa Ha WrpaTta, IOIXOAW 3a OOydeHHe U OIpeleisHe Ha
obpasoBaTenHu UrpoBu xapakrepuctuku (de Freitas, 2006; Ibrahim & Jaafar, 2009; Lameras et al.,
2017). OcBen ToBa TpsibBa Ja ce MO3HaBa LieleBaTa rpyna Ha noTpedburenure. [IbpBOoHAYATHO
o0pa3oBaTeTHUTE WIPU CE€ MOJAEIMpAT Ha KOHIENTYalHO HHUBO, CJel KOeTO B Ipoleca Ha

IMPOCKTUPAHE, CB3AAJACHUAT KOHICIITyaJICH MOJCI CC M3II0JI3Ba KAaTO pPaMKa, KOATO cCIioMara 3a
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MHTErpupaHe Ha oOpa3oBaTeNHU MOAXOAM B UrpaTa. B Hayanmoto ce ompenensT oOpa3oBaTEIHUTE
aTpuOyTH Ha UTpaTa u ce MpoyuBa Kak T€ MOrar Jia ce BIpaJsiT B eJIeMEeHTUTe Ha urpara. Cien ToBa
CC B3CMaT NpCABUIA NPUHIOUIIUTC HA OGy‘-IGHI/IG Ype3 Urpm, KOMTO Ca U3TOYHUK HA UACU U MOJICIIN 34
HAayMHA Ha TpEeJCTaBsiHE HAa y4eOHH pecypcH, 3HaHHs U WHGOpMalus HpHU MPOEKTHpaHEe Ha
oOpa3oBarenHa wurpa. B mocnenctBue ce yTOYHSBAT NPOLECUTE M JEHHOCTH B TSIXHATa
MIOCTIeIOBATEIHOCT 3a pa3pabdoTBaHe HA 00pa30BATEIHH UTPH.

IIpu cw3gaBaHe Ha O00pa3o0BATENHM KOMIIOTBPHH WIPH TNPUBIMYAHETO HA OIUTHH
MpernojaBaTeliy € OT ChIIIECTBEHO 3HaYeHHE, Thil KaTO T€ MOTaT Ja JaBaT [IEHHU HACOKH, U3X0XKIalKH
OT HaTpyHaHHUs CH OINUT, 3HAHUATA B MpeAMeTHaTa 00JacT U MO3HAaBaHE HA XapaKTEPUCTUKHUTE Ha
ydamuTe, B 3aBUCUMOCT OT TdXHATa BB3PACT. Yuurenure MMpeaAcCTaBsiAT y‘I€6HI/I5I Marcepuajil 1o
IIOAXO I 1 pa361/1paeM 3a YUCHUIIUTC HAYUH, 3HAAT KOU NOHATUSA UJIU YPOLIU 3aTPYAHABAT YHAllIUTC
Y Ha KakBO Tps0OBa Aa ce Habyerne. OMUTHUTE MPENoaBaTeNN U3MOI3BaT NOIXOAIIM KOMOUHAIINH
oT pa3nu4Hu hopmaTH (TEKCTOB, TpaduUeH, 3BYKOB U JIp.) U YMEST Ja U3UCKAT aJIcKBaTHA oOpaTHa
Bpb3Ka OT yueHuuure. [lopaau Te3u NpuYvHU yUYUTEIUTE UMAT BayKHA POJIS IIPU POCKTUPAHETO Ha
urpu. [IpuBnruaHeTo Ha yduTeNnu B Mpolieca Ha Ch3AaBaHe Ha y4eOHU UTPOBH NPUIIOKEHUs Ou ce
OTpa3ujIo TMOJIOKUTETHO BBPXY HArjacUTe UM KbM BKIIOYBaHE Ha OOpa3oBaTelIHM HWIPU B
npernojaBaTesickaTa npakTuka. MoTUBanusTa 3a alaliTupaHe ¥ NepcoHaIM3UpaHe Ha 00pa30BaTEIHU
BUJICO WIPH CE€ OCHOBAaBa Ha BWXKJIAHETO, Y€ Pa3HOOOpPAa3MeTO B HAKOM XapaKTEPUCTUKU Ha
HOTpGGHTGHHTe MOXKE€ Ja MNOBJIINAC Ha HU3II0JI3BACMOCTTa U eq)eKTI/IBHOCTTa Ha NpCaAOCTAaBAHUTC UM
yaeOHn pecypcu. CumTa ce, Y€ ako JajeHa CHUCTeMa M3IMBIHSABA (PYHKIIMUTE CH CHOOpA3HO
MPEINOYUTAHUATA U XapaKTEPUCTUKUTE Ha TOTPEOUTENINUTE, TO TSI 1€ UM MIPEIOCTaBsI TOBEYE MOJI3H.

3.2 KoMOuHMpaH Mojes Ha yyall — NoTpeduTe/ HA MepPCoOHATN3MPaHa 00pa3oBaTeIHa

KOMNIOTBPHA UTPa

Cp3naBaHeTo Ha MOJAETH Ha o0y4aeMHUTe B cpela 3a eJIeKTPOHHO OoOydeHHe MMa 3a Lieid Ja
MOJIETIMPa YCBOCHUTE 3HAHUS, KOTHUTUBHUTE YMEHUS U MHTEPECUTE Ha y4yalluTe, KaTo Ha Oa3aTa Ha
TO3M MOJIEN 1€ Ce M3BBPILIBA MEpCOHAIM3AlMS HAa TEXHUTE B3auMojehcTBusA. Tyk ce mpeacraBs
pa3paboOTEHHUAT MOJIEN Ha y4yallus M paMKara, KOSITO € OCHOBA 3a MEepCOHANM3alUs Ha mpoleca Ha

o0y4yeHHe B KOHTEKCTa Ha 00pa3oBaTeliHa Urpa-JTAOUPHHT.

MopenuTe Ha ydaliuTe MPeACTaBAT pa3indHa WH(OpPMAIHs 3a TSIX KaTO YCBOSHU 3HAHHUS W
YMEHUS, HATHYHU KOMIIETECHIIMH, TOCTUTHATA YCIIEBAEMOCT B YUEHETO (TOCTHKCHHS), YICOHH LIEIIH
WHIMBUYATHU MTPEIIOYNTAHNS, KOTHUTUBHHA YMCHHS, EMOIIMOHATIHY XapakTtepuctuku u ap. (Kobsa,
2001; Chrysafiadi & Virvou, 2013). MoaenuTe ChIO Taka MOXE Ja BKIOYBAT KOMIIOHEHTH, KOUTO
MOITBPIKAT MPOCIIEeAIBaHe Ha BPEMETO M HaYMHA Ha YCBOSIBAHE HA 3HAHUSA M YMEHUS OT BCEKHU y4alll,
KaKbB € PE3y/ITaThT OT MPHIAraHUTE TEJAarOTHYeCKH MOAXOAM M JOPH Ja OTpas3siBaT KyITYPHHU

pa3nuyusl, MHAWBUIYAIHN HHTEPECH U CTIeUpUUHY npennounTanus Ha yyamute (Woolf, 2010). 3a
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alanTHBHO OOyYeHHE € Ba)XKHO Ja Ce MO3HABaT M OCHOBHHTE JeMOrpadcky XapaKTepUCTHKU Ha
yuamure (UMe, Bb3pacT, Mo, Kiac/ Kypc u ap.). Tasu uadopmarus aaBa MoCTOSHHUTE TapaMeTpH,

KOHTO /1a C€ OTYUTAT IPU ITbPBOHAYATHO MHULMAIM3UPAHE HA YUCOHUTE 1IN U y4eOHUS IbT.

B nutepatypaTa nma n30poeHU HAKOJIKO BHJIa TEXHUKH 32 Ch3/1aBaHE Ha MOJIEN Ha y4alluTe U

TYK Ca IIOCOYCHH HAKOHU OT Hall-M3BECTHHTE:

Cmepeomunen mooen — Cb3/1aBaT c€ HAKOJIKO (PUKCHPAHU TPYIU U BCEKH ydalll ce MPUYHCIIIBA
KbM HSKOS OT BBb3MOXKHHUTE KaTerOpuUu, HANpUMeEp HayMHAell, HalpeaHal MW eKCIepT.

[Tepconanu3anusTa ce OChIIECTBABA Bb3 OCHOBA Ha Ta3u Kareropusanus (Kobsa, 2001).

Mooen ¢ nacnaceéane — MOAXOABT CE€ M3IOJI3BA 32 MOJEIMpaHE HA 3HAHUATA U YMEHHUATA HA
y4aImTe KaTo MOJAMHOXKECTBO OT 3HAHMS OT MPEIMETHA 00J1acT, KOETO € BrpaJicHO B KOMIIOHEHTH,
KOHWTO Ca YaCTH OT JCKJIapaTUBHU 3HAHUS B 001acTTa (HAIMp. TeMU, KOHIEIIUH, eIEMEHTH Ha 3HAHUS

U pe3ynTatn). Taka 3HaHWITA Ha ydYalluTe ce Moaeaupar reBkaBo (Brusilovsky, 1994),

Kombunupan mooden — cpuetaBa TOpPHHTE ABa IMOAXOoJa 3a Moxaenupane. IIvpBoHauamHo,
yHalUsT CE€ KaTeropusupa CHOpel CTEpeOoTHIa, KbM KOMTO craja, a B MOCIEACTBUE MOJACIBT
MIOCTETIEHHO Ce TIPOMEHS U JIOMBJIBA Ype3 HaclarBaHe Ha MHGOpMAaIus, U3BIICYCHA B X012 Ha yUCOHHUS

nporiec (Sosnovsky & Dicheva, 2010).

[Ipu cw3maBaHe Ha Mojena Ha moTpeduTens (ydamms) € HeoOXOAUMO Ja Cce OTpas3sT
XapaKTepUCTUKUTE MY, KOUTO ca cBbp3aHu ¢ npoueca Ha ObBU. Tosa e npeamnocraBka 3a afantupane
Ha 00pa3oBaTeTHUTE UTPU KbM Ipoduiia Ha BCEKH y4Yalll, KaTo M0JI3Ba HEroBus mMojein. Taka morar

Jla ce MepCOHATM3UPAT yUeOHNUTE B3aUMOICHUCTBHUS MEXTY MOTPEOUTEIIS U AUTAKTUIHUTE 3aa9H.

[Tpu KOHCTpyHpaHe Ha MoOjea Ha yJalus-moTpeOuTeNss Ha 00pa30BaTEIHU BUICO UTPH CE
M3II0JI3Ba MHOTO CIEKThpHA I'bBKaBa CHCTEMa 3a MOJICJIMpaHe, KaTo ce OOXBallaT TPU OCHOBHHU
acreKkTa B Mojiena: XapakTepuCTUKU KaTo: nompedoumen (USEr) — oOIIM JaHHU, UACHTUDUIUPAIIN
notpedurens; obyyaem (learner) — crnenuduyHU TaHHU, KOUTO OMPEICIAT MEPCOHATH3AINATA HA
00pa3oBaTETHOTO ChIbPKAHUE U YICOHHUTE 3a/1a4M B UTPATa KbM aTPUOYTHTE W MPEATIOYNTAHHUSATA
Ha moTpebutens; uepau (player) — cnemmduynn aTpuOyTH, CBBp3aHU C ajganTaluara W/ Wi
NepCOHATM3AIMATA Ha TapaMeTpUTe Ha 0Opa3oBaTeaHa BUaeo Urpa. IIpoekTHpaHusT KOHLIETITyaleH
KOMOWHHpAH MOJIEN Ha y4Jalllus KaTo moTpeOuTes, o0ydaeMm U urpad e nmokasan Ha @wur. 3.1. Beeku
acIIeKT Ha MOJIeJia Ha yJaIus ChabpiKa ABE TPYIH OT aTPUOYTH: CTATHYHU — OTPA3sIBAT OTHOCUTEITHO
MIOCTOSIHHU BBB BPEMETO XapaKTEPUCTHUKU Ha yvamus (BB3pacT, MOJ, HHTEpECH M IIeNH,
MPEINOYUTAHUS, HUBO HA 3HAHMSI, CTUJI HA YYCHE M UTPACHE W JIp.) M JUHAMHYHHU — CBBP3aHU Ca C
pa3IMYHUTE KOMITOHCHTH Ha IOCTUTHATH B WUTpaTa Pe3yJITaTH, BCICACTBHE HA W3IBIHEHHETO Ha

y4eOHHTE M UTPOBUTE 3a7aud (CKOPOCT Ha peliaBaHe, ePpUKACHOCT, MOTYYEHHU TOYKH, MPUAOOUTH
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3HAHUA/M3YyYeHU TEeMH U 1p.). JMHAMUYHUTE KOMIOHEHTHU IOJIy4aBaT CTOMHOCT Ype3 TEXHHUKHU 3a
W3BJIMYaHE HA TEKYIIUTE UM TOKa3aHUs B Mpolleca Ha Urpa U C€ M3IOJI3BAT 32 aKTyaJU3UpaHe Ha
MojieTia Ha yJarius. 3a Jja ce IOCTUTHE TOBA OMPECHSBaHE, € HEOOXOANMMO ChOTBETHO MTPOSKTUPAHE
Ha CTPYKTypaTa Ha JaHHUTE U HaYMHA Ha U3BIUYaHeTO UM. ChIIeCTBEHUTE JaHHU 3a OTpeOuTes,
KOUTO IMOJJIEKAT HA U3BJIMYAHE U ChXpaHeHue, TpsOBa MpeABapUTEIHO J1a ce UIeHTUULMpar, 3a aa
ce ocurypu HeobOxomuMmarta TeKymma uH(opMmamus 3a IWHAMUYHO ONpPECHSBAaHE Ha MoOJelia Ha
notpedurens. 3a riaaako u Oe3mpodbreMHO QYHKIIMOHUpPAHE HA cHCTeMaTa € HeoOXOauM pa3yMeH
KOMITPOMHUC MEX]ly KOJMYECTBOTO Ha M3BJIMYaHAaTa MHGOpPMAIUs U CIIOCOOHOCTTA 32 OTUYMTAHE HA
3HAYUMUTE TEKYIIH B3aUMOJEUCTBUA U PE3yJATaTH B Mpolieca Ha UTpa, KaTo c€ OTUUTAT yueOHUs U

HUI'pOBUS ACIICKTHU. Bcenuku ommcanu XApPaKTCPUCTHUKU B MOJCJIA HA ydalllud CC U3MO0JI3BAT IIPpU

nepcoHain3anus Ha Pa3JIMUHA KOMIIOHCHTH Ha 06pa30BaTeJ1Ha BHUACO Urpa.

XapaKkTepHCTHKH
KATO NMOTpednTeN

XapaKkTepHCTHKH XapakTepHCTHKH
KaTo 00y4aem KaTo Hrpay4

[Ipennountann
Urpu

Eq)HKaC .

@ue. 3.1 Konyenmyanen KoMOUHUpar mooe Ha y4aw — nompeoumes Ha 06pa308amenna 8uoeo uzpa.

3.3 Meroaosaorus 3a npeacTaBsiHe HA Y4eOHO ChIbpPKaHUE
CTpyKTypHpaHETO Ha Y4eOHOTO ChAbP)KAHHE BKIIFOUBA ONMMCAHUETO MY, TPAHYIUPAHETO MY U

nepcoHainu3anusaTa My. B cucremure 3a CJICKTPOHHO O6y‘-ICHI/Ie CC U3IIOJI3BAT MHOXKCCTBO pa3JIMYHU
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0 TTOJIXO/] HAYMHU Ha TPaHyJIMpaHe Ha YUeOHOTO ChIbpKaHUE, KATO BCSIKA CTPYKTYpPHA SAMHHUIIA CE
neuHUpa COpsIMO B3aUMOBPB3KUTE M ¢ Apyrute. Hampumep, nageH ydeOeH Kypc ce ChCTOU OT
HSIKOJIKO CMHUCJIOBO U JIOTUYECKH 000COOEHU YacTH, KOUTO Ca ChCTABEHU OT HSAKOJIKO ypOKa, BCEKH
OT KOWTO MO Ja oOXBala eqHa WM HAKOJNKO TeMd. C pa3lpoCTpaHEeHHETO Ha CHCTEMHTE 3a
EJIEKTPOHHO 00y4eHHE Bh3HUKHA HEOOXOANMOCTTA OT CTaHAAPTH3AIMS U ca pa3pabOTeHU HAKOJIKO
CTaHJIapTa 3a olepaTHBHA ChbBMECTUMOCT Ha MIATPOPMHUTE 3a EICKTPOHHO OOyYEHHUE U CHCTEMUTE
3a ynpaBlieHHE Ha ChABpKaHueTo UM. CleIoBaTelHO, CTPYKTYPHUPAHETO Ha YI€OHOTO ChIAbpIKAHHE
€ MOJYMHEHO HAa M3MCKBAHUATA HAa CHCTEMHTE 3a €-00ydeHHE U BB3MOXKHOCTTA 32 MHOTOKPATHO
n3noi3BaHe. Taka ydeOHHMTE pecypcH, Oa3WpaHW Ha TE3W CTaHIApPTH, MOTraT JIECHO na Obraar
W3MOI3BaHN TIOBTOPHO, Jla C€ KOMOMHHpAT 1O pa3IMyHU HAYWHHU, 32 Jla CE aJanTHpaT H
nepconanu3upat kbMm yuamus (Dagger et al., 2002; Van Rosmalen et al., 2006). CrBpeMeHHUTE
cTaHgaptu 3a yueObHo cpabpxkanue (Learning Object Metadata, Sharable Content Object Reference
Model, Dublin Core u ap.) mo3BossiBaT YHUDHUIIMPAHO OMHCAHWE HA PA3TUYHUTE BUJIOBE YUCOHH
pecypcH, Taka 4e Te Jia ca JIECHO MPEHOCHMHU U Ja ce 0OMEHSAT MEXIy pasHOOOpa3HU CHUCTEMH 3a

obyuenue u npunoxxeHus (Aroyo et al., 2006).

Haii-Baxaurte GakTopu, OT KOUTO 3aBUCH MHOTOKPATHOTO M3MOJI3BaHE HAa Y4eOHH OOEKTH B
CHUCTEMUTE 3a eJIeKTpOHHO o0yueHue, ca cieaaute (Hodgins, 2006): yueOHUTE 00€KTH TpsiOBa 1a ce
CbXpaHsiBaT OHJIaliH B 63.31/1 JaHHHU U [1a Ca aHOTUPAHU KOPCKTHO C MCTalaHHH, KOUTO MMO3BOJISIBAT HA
NOTpeOUTENUTE 1a TH HAMHUpaT U JOCTHIBAT (OTKpUBAT U cnojensat). OcBeH ToBa, Te TpsAOBa aa ca
10 Bh3MOXKHOCT HE3aBUCUMH OT y4eOHUSI KOHTEKCT, 3a KOWTO ca OWJIM MbPBOHAYAIIHO pa3pabOTEHH.

[To TO3u HauMH Te me ObIAT MOAXOAAIIN 32 PA3TMYHA KYPCOBE, TPYITH YUaIld U Y4eOHHU CPe/Iu.

[TorpeOutenckusaT unTepdeiic Ha urpata OMBa TEKCTOB, :3BYKOB M BU3YaJICH: 1excmosusm
unmepeitic onpeaeNs XapakKTEPUCTUKUTE Ha TEKCTa, Ype3 KOUTO UrpaybT MOIydaBa ChOOIICHUS —

mpudT (BUI, TOJIEMHHA U LIBAT), POH HA TEKCTa, €3UK (MO IbpKa OBITAPCKH U aHTITUHCKU €3HITH ).

3eykosusm unmepghelic — ONpeneNns XapaKTePUCTHUKUTE HA 3BYKa, 4pe3 KOWTO HUIpaybT
moJiydaBa ayauo choOmeHus. Te ca Tpu Buaa — TeMaTuyHa MY3UKa, 3BYKOBU CHTHAIIH, TIOKa3BaIH
ycrexa/ Heycrexa MpH HW3MbJIHEHHWE Ha JAUIAKTU4YHA 3a7ada (MUHU-WTPA Mb3el) ¥ KOMIIOTHPHO

reHepHpaH roBop (TEKCT KbM 3BYK) 3a IIPOUYMUTAHE HA YU€OHU TEKCTOBH PECYPCH.

Busyanen unmepgpetic — onpenens BU3yaJIHUTE XapaKTEPUCTUKUTE HA €KpaHa, 4ype3 KOWTO

UTPpavybT B3aMMOICHCTBA B UTpaTa (IPKOCT, HACUTEHOCT, OCBETEHOCT).
Cmpykmypupane Ha yuebHO cbObpICcanue

[IpuHIMIBT, 3a70XKEH NpU MPOEKTHpaHe Ha CTPYKTypaTa Ha ydyeOHOTO ChIbp)KaHUE B

o0pa3oBaTesHd BUJICO UTPH € ChOOpa3eH C KOHIIEHIUATA 32 TTOBTOPHO M3IOJI3BaHE HA YYCOHHTE
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pecypeu. Ilo To3u Ha4YMH ce Mpuiara 0OEKTHO-OPHEHTUPAHUS TOAXOJ, TPU KOMTO TUTUTAITHUTE
KOMITOHEHTH MOTaT Jia Ce U3I0I3BaT MHOTOKPATHO B PA3JIMYHU KOHTEKCTH U 1IeTH. TeXHOIOoTHATa 3a
Ch3JaBaHe HAa Y4eOHU pecypcu upe3 ,,Criao0sBaHe/CheAMHSIBaHE  HA ONEPATUBHO CHBMECTUMHU U
MMOBTOPHO M3MOJI3BaEMHU KOMITOHEHTH (Kato OsokueTa Jlero) ce 6asupa Ha MIMPOKO pa3mpoOCTpaHEHH
cienu(UKauM U CTAaHIAPTH 32 METAJaHHU U Ch3J]aBaHe Ha y4eOHO chabpikaHue. CTpyKTypara Ha
y4eOHOTO ChIbpKaHuEe B 0Opa3oBaTeHaTa BUACO UTPA OT THUII TAOUPHUHT c€ ChCTOU OT TPH HHUBA HA
rpanynupane (Our. 3-2). Ha Haii-BUCOKOTO HHBO ca yueOHU 00EKTH, TIOCBETEHH Ha 001Ia TeMa/ypoK
WJIH OTJICJTHA YacT OT HET0, KaTo Te U3rpaXkIaT yueOHOTO Chbp)KaHUE B €/IHA OT/ICITHA 3aJ1a Ha UTpaTa
— yuebHa Tema/ypok (YVY). Becekn ypok/ Tema ce cbetou ot rpyna yueonu ooextu (YO), kouto ce
BrpaXKJaT B IUJAKTUYHHUTE 337a4d HA MUHHU-UTpUTe. Te TpsOBa Ja MOTar Ja ce MepCOHAIM3UPAT U
Ja Ce W3MOJ3BaT MHOTOKPATHO B PA3JIMYCH OOYYHTENEH KOHTEKCT (B Pa3jiMYHU MUHU-UTPH H
pa3IMYHK HUBA Ha CIIOKHOCT Ha Y4eOHO ChABPIKaHUE). 32 Ta3M eI T€ CE€ ChCTOAT OT OTICITHU MAJIKH
nHpopmannonnu equHUIM — ME (information units), KouTo MOTaT Ja ce U3MOJI3BAT CAMOCTOSATEITHO.
Crtpykrypara, pa3MepbT U METaJlaHHUTE Ha Y4eOHOTO ChABPKAaHUE B JaJIeH yueOeH pecypc ca OT

KIIIOYOBO 3HAYCHHME, 32 JIa MOTaT T Ja Ce MEePCOHAIIM3UPAT 32 IOBTOPHA yHOTpeoa.

| YueOHu Hndopmarmonnu )

VYpouw/ Temu | ( 00eKTH ) [ Merapattu )
J—

[TpeameTtHa )

Ypox/ Tema 1 qu6e? 00eKT oGnacT |

[Tpodun Ha )

N3o6pakenue k yuatus )

Hugo Ha )

Vpok/ Tema k quGeZ obex 3D obekr k CHIOJKHOCT |

My3g£:{( iB KOB [IpenHazHaueHue

Ypok/ Tema m VYueOeH obekT )

. HApyru

Que. 3.2 Obw memamooen Ha y4ebHOMO CbOBPICAHUe 6 0Opazosamenna éudeo uepa (no *Terzieva,

2019).

[IpemioskeHaTa KOHLETIIUS MpeIoara, ye B €/1Ha 3ajla Ha yyeOHaTa urpa JaOupUHT MUHU-
UTPUTE ¥ MHPOPMAITMOHHUTE TabJia Mie MPEACTaBAT yUeOHO ChIbpKAHNUE, ChOTBETCTBAIIO HA EIWH
YPOK HiTH efiHa Tema. MepapxusaTa Ha yueGHUTE pecypcH ce AeUHUPAHA IO CICAHHUS HAYMH: BCEKH
pecypc (ypok/Tema) MOXke Ja ChIbpiKa MHOXKECTBO APYyru pecypcu (yueOHH OOEKTH, ydeOHH
€IMHUIIN), T.€. BCEKH €UH Pecypc MOKe Ja MPUTEKaBa MPOU3BOJICH OpOil TpajiuBHU €IEMEHTH U
CBHOTBETHO PA3JIMYHU XapaKTEPUCTHKH. B 3amaTa Moxe 1a MMa caMo 10 €IMH €K3eMIUISIP OT BCEKU

BHJI MUHHU-UTpa U A0 8§ wH(OpManMoHHU Tabjia — MO JBE Ha BCAKA OT YETUPUTE CTEHU. Bcesiko
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nHpopMannoHHO TabJ0 MpeAcTaBs ydeOeH MaTepuan B paskasBaTenHa ¢Gopma (bakTH, sSBICHHS,
CHOUTHS, KAPTUHH U Jp.), KATO TO MOXKE JIa C€ CbCTOU OT MHOXKECTBO CTPAaHUIH (6€e3 OrpaHHUYCHHE B
o0ema), KOMTO ce MPETMCTBAT PbYHO C HaTUCKaHe Ha OyToH. TakbB BUJ yueOeH 00EKT € HacOUeH KbM
npuI00MBaHEe HA HOBHM 3HAHUS, pa3lIMpsIBaHE Ha MO3HAHHS (MEXIYNpPEAMETHH BPB3KH), TPETOBOP
WJIH TTOITOTOBKA 3a TecT. Bcuuky BuaoBe yueOHM 00EKTH Ce ONHMCBAT ¢ METaJaHHH, YKa3BalllX Haii-
BaXHUTE UM mapamerpu. [1o To3u HauumH Te ce HWACHTU(UIMPAT MO-JIECHO, KOETO € (pakTop 3a
JOMPUHACSIIL 32 MO-JIECHO MEPCOHAIM3UPAHE U TOBTOPHOTO MM H3Mo3BaHe. Hskou yueOHU 00ekTn

MOKEC aa IMO3BOJIABAT MPAKTUYCCKH BHEAPSABAHEC B HAKOJIKO BUJa MUHH-UT'PH.

3.4 Tlepconanu3upaHe Ha 00pa3oBaTeHA BUI€0 UTPa

Pa3paborenu ca cnegaute Mmoaenu (dur. 3.3) — Mooen na yuebHomo cvOvpIIcanue Ha uepama,
Mooen na uepama (BKJIIOYBAIIl METOM M CTPATETHs HA UTPA, U MEIArOTUUCCKUS MTOIXO/I, 3AJI0KEH B
TUIAKTUYHUTE MOJIENH Ha 3amadnte) u Mooden na nompeoumens na uepama (0Oydaemusi urpad).
MonenbT Ha TOTpeOUTENSI OTpe eI HAaunHa, IO KOWTO ce H3BBPIIBA IEPCOHATN3NPAHE HA y4eOHOTO
ChIIbPKaHUE U aJJalTUPAHE HA TPYTHOCTTA HA UTPOBHSI TPOIIEC.

rnepcoHarnu3zauyusi
u adanmauus
Mopgen Ha

ﬁ v urpaTa

urpay
Mopen Ha noTpebuTens nepcoranusayus
obyyaem
u N Mogpen Ha
CbAbPXKaHNETO
nepcoHanusayusi

@ue. 3.3 3asucumocmu mexncoy mooerume 6 obpazosamenna sudeo uepa (no *Terzieva, 2019).

WuauBuyatHUTE XapaKTePUCTUKH OT MOJIeTIa Ha YYalllus UTPasiT OCHOBHA POJIS 32 MOIX OISO
NEePCOHATM3UPAHE HAa yYeOHNUTE B3aUMOCHCTBHUS B KOHTEKCTa Ha 00pa3oBaTesiHaTa UTpa JIAOUPHUHT.
OO1maTa KOHIIETITyallHA CXeMa 3a TIepCOHAM3UPaHe Ha 00pa3oBaTeTHa BUJICO UTPa € ClIeHATA:

1. Peructpanms Ha HOB OTpeOUTEN (ydalll) U OmpeesiHe Ha Tpoduia My Ype3 aHKETHH
MIPOyYBAHHS,

2. Cp3gaBaHe HA MOJIET HA y4allus, BKIIOYBAI CTATHYHU U TUHAMUYHH XaPaKTEPUCTUKH;

3. IIppBOHauUANHA MEPCOHATHM3AIMS CIIOPE]l CTATUYHUTE XapaKTePUCTHKU HA ydallus Ha
TPUTE OCHOBHHM TPYIH KOMIIOHGHTH Ha OOpa3oBaTelHaTa BHJCO HWTpa: CIICHAPHIA,
y4eOHO ChIbp)KaHUE U AUIAKTUYHU 3a/1a4H, BIPAJICHU B UTPOBUS KOHTEKCT;

4. CrapTtupaHe Ha UTPOBA CecHs U ChOMpaHe HA JTaHHHM 3a MPEACTABIHETO HA yUallus;

5. AHanu3 Ha TOCTUTHATUTE YYEOHHU 1IN U UTPOBU PE3YNITATH;

6. 3amaBaHe Ha CTOWHOCT/OOHOBsSBaHE HA AMHAMHUYHUTE XapaKTEPUCTUKH B MOjeENa Ha

yUamms;
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7. Tlocnenpara nepcoHaan3alys HA KOMIIOHEHTUTE Ha 00pa3oBaTeIHaTa BUJIEO UTpa.

[Ipu mnepcoHanu3anus MOMAJIEKAT Ha H300p KaKTO OpoOsAT, BUABT U CIOXKHOCTTa Ha
IUIAKTUYHUTE 33/a4d, Taka W HUBOTO Ha TPYAHOCT M O0EMBT Ha Y4eOHOTO ChIbp)KaHUE,
IpEeICTaBeHO B TiAX. JIMHAMUYHHUTE XapaKTEpUCTUKM Ha IOTPEOUTENs OTpa3sBaT TEKYIIO
pe3ysITaTUTEe, IMOCTUTHATH OT HEr0 B pa3InYHU WIPOBH CECHUH, M CIyXaT 3a Iocie[Bama
NepCOHATM3AIMS Ha yUeOHUTE PecypCcH U IMHAMHUYHA aJ[alTalys apaMeTpuTe Ha UTPOBUTE 3a1a4H,
KaTo BpeMe 3a M3IIbJIHEHHE, OpOW ONMUTH, CKOPOCT M JApYru orpanumdeHus. Karto ce anammsupar
JVMHAMUYHUTE JAHHU 32 HAYMHA HA UTPA U IOCTUrHAaTaTa e(eKTUBHOCT Ha y4Yalllyus KaTo Urpad, MOXe
Jla ce MpaBsAT NPELHU3HU IPOMEHH Ha Y4€OHOTO ChAbpPKaHHE, BIOXKEHO B JUIAKTUYHUTE 3aa4d —
o0eM, HUBO Ha CIIO)KHOCT, HaYMH Ha MpeJCTaBsiHe (TeKCT, U300paKeHHs, 3BYK, BHJIEO) U JIPYTHU
napametpu. Ilpu TekcToBUTE y4eOHH pecypcH MOJUIeKaT HAa HACTPOWKA MapaMeTpu Kato MpHUQT,
pasmep, GOH, UBAT U Ap. AHAJIOIMYHO, MOTaT JIa Ce U3BBPIIBAT IPOMEHHU U J1a CE TeHEPUPAT BapUaLluU
Ha UIPOBaTa MEXaHUKa — alalTalysl Ha TPYIHOCTTA C 11eJ]l MOTUBHPAHE U 33bpKaHe Ha BHUMAHHUETO
Ha ydamus Karo urpad. ToBa ce OCBHIIECTBABA 4pe3 IMPOMsSHA HAa pa3IM4YHU MapaMeTpu H
OrpaHUYEHUs, CTICHM(PUYHH 32 UTPOBATAa MEXaHWKa HAa KOHKpETHaTa yueOHa 3a1a4a.

WuauBuayalHUAT CTHII Ha YyYE€HE MMa CBILECTBEHA POJIS 34 MOAXOLANIOTO MEPCOHAIU3UPAHE
Ha y4yeOHUTE B3aUMOJCHCTBUS B KOHTEKCTa Ha 0OpazoBaTenHa uUrpa. BaxkHa poiis Ma U CTHIIBT Ha
UIpa — XapakTepUCTHUKA, KOSATO ONPE/EIIsd HaulHa Ha UrpacHe. IHIMBUyamHUAT CTUJ HAa UTPA MOXKE
Jla Bapupa B pa3IMYHUTE BUJOBE UIPHU WIK BbB BPEMETO, 3aTOBA TOM € OTHOCUTENIEH NapaMeTshp,

KOITO TpsOBa 1a ce neuHUpa B KOHTEKCTa Ha onpeseineH tumn urpa (Bateman et al., 2011).
H3Boam ot Tpera riasa

[IpencraBenu ca OCHOBHUTE MOJIEIIH, HEOOXOJMMH IPH MPOSKTHPaHe Ha 00pa30BaTEIHH BUIEO
urpu. Pa3paboTen e koMOMHMpaH MO/IEN Ha ydJail, oOXBarami npoduian karo norpedureln, odydaem
U UTpad, KOWTO € B OCHOBATa Ha IMEPCOHANN3AINA Ha 00pa3oBaTeaHu Bueo urpu. Jlebunupanu ca
M3UCKBAHMATA 33 MIPEACTAaBsIHE HAa y4eOHO ChIbp)KaHHE, Pa3riielaH! ca Pa3InYHUTE BUI0BE yueOHO
ChIbpIKAHUE U € TTOKa3aH METaMO/IeN 3a MPEACTaBIHETO MY OT TJIe/IHA TOUYKA Ha U3IMOJI3BaHETO MY B
nepcoHaIn3upana oopasoBaTenHa urpa. Pa3paboTeH e KoHILeNTyalleH MOJIeI 3a IepCOHAIM3HpaHe Ha

BH/JICO UTPH 32 OOYYCHHE U € ONMCcaHa METOIMKA Ha Mpolieca Ha MepCOHATN3aIls.

I''TABA 4. IEPCOHAJIMN3UPAHU OBPA30BATEJIHU BUJAEO UT'PU OT TUII
OBOI'ATEH JJABUPUHT

4.1 KoHuenrtyanaeH Moes] Ha 00pa3oBaTe/IHA BU€0 UTPa OT THII 000raTeH JAaOMPUHT
JlaOupHUHTUTE 4eCTO ce M3IMOJ3BAT B pa3BJIEKAaTEIHM UIPH, MO3HATH ca Ha MOTPEOHUTEIHTE,
IIOpajy KOETO ca MHOT'O MOJAXOSAIIN 3a MHTEPAKTUBHO IPEJCTaBsIHE Ha ChIbpkaHue. Te MacoBo ce

u3non3sar B 3D poseBH M MPUKITIOYEHCKU UTPU C KOHTEKCT B pa3ivyHHU objacTu. B TIx urpayst
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u3cieBa MPEACTaBEeHOTO B JIAOMpPUHTA ChIbp)KaHUE, JIOKaTO C€ MPHUABIKBA KbM LIEITa CH.
OOpa3oBareHUTE BUCO UTPH OT TUT oOoraTeH nadbupuHT (educational video games of type enriched
maze) ca 3/] Buaeo urpu, mpencTaBiIsBaIld CBbP3aHU MOMEXIY CH OTIEIHH 3aIH Ha JaOUPHUHT C
BrpaJIcHU JUAAKTHYHU MUHH-UTPH U MyntuMenuitnu marepuanu (Bontchev, 2019). Te3u yueOHUM
UTPH TPEICTABISABAT JJAOMPUHT, IIpeacTaBeH KaTo paBHuHEH rpad (dur. 4.1). U3nuckBanusaTa KbM
rpada Ha CBBP3aHOCT Ha JaOWPUHTA ca CIEAHWUTE: Ja € PAaBHUHEH; J1a MMa €JHa CTapTOBa 3ala;
BPB3KHTE BHB BCEKU Bh3el Ha rpada (T.e. 3aia) Ha TabUpUHTA ca HAl-MHOTO YETHUPH; IUKIIUTE ca
BB3MOXHH. OT mejaroruyecka riegHa Touka € 1o0pe rpa@bT Ja Mo3BoJsSBa pa3InyHU MIBTUINA 32
00X 0’kK/TaHe W/WJIHM TOCTUTaHE Ha KpalHaTa I1ell, 3a Ja € Bb3MOXKHO (hopMupaHe Ha MepCOHATU3UPAH
yuebeH mbT. [lokazanata Ha @ur. 4.1 cTpykrypa Ha oOpa3oBaTesiHa BUJCO UTpa OT THII JAOUPUHT

MMO3BOJIABA 3aJaBaHC HA YCTUPHU PA3JIMIHUA 110 IMOCICAOBATCIHOCT U IbJIDKUHA y‘-I66HI/I I'pTHUIIA.

\ 3ana 5
3anail | i
! 3ana d 3ana 6
’\ Havano :ﬁ )

‘ 3ana 2 r:0+ 3ana3
\ Y - @

Que. 4.1 [lpumepna cmpykmypa Ha 06pazoeamenna 8uoeo uepa om mun 1aoupunm.

OOpa3oBareNIHUTE BUIECO WUIPU OT THI JIAOMPUHT OOOraTeH ¢ MHMHU WIPU ca MOAXOISIIN
BU3YaJIHU CPEM 32 IpPEACTaBsiHEe Ha Y4eOHU pecypcH M MH(OpMaIus, HACOUEHH KbM MOCTHUTaHe Ha
naneHu ooyunrennu uenu (Antonova & Bontchev, 2019). Te umar cinegHuTe XapaKTEpUCTHKH, KOUTO
00yCIaBsT TEXHUTE MPEIMMCTBA U MPUTOIHOCT 3a 00ydyeHue (bonues, *Tep3uena, /lankos, 2021):

e [lo3BossIBAT JIECHO CTPYKTYPUPAHE M ONTUCBAHE HAa YUeOHO ChabpkanHue B XML nokyMeHT;
e [loaxonsuu ca 3a U3MBIHEHUE B pa3IuieH o0pa3zoBaTesieH KOHTEKCT;

e [loaxoasmuy ca 3a MepcoOHAIM3ALMS U afanTalys — u300p Ha pa3InYHUA y4eOHU ITBTHUIIA;
o [lo3BomsiBaT BrpakJaHe Ha pa3HOOOPA3HU NUJAKTUYHH 3319l — MUHU-UTPH;

o I[aBaT BB3MOXHOCT 3a JOII'BbJIHUTCIHU y‘-I€6HI/I 3ajJadu, C’[>06pa3€HI/I C HUBOTO Ha ydalius.

PaznuynuTe KoMOMHAIIMU HA MUHU-UTPHU B3I B paMKHUTE Ha 00oraTeH JTaOUpHUHT Morar Jia
U3TpamaT pasHooOpa3HU 0Opa3oBaTENHM BUIEO WIPH, CIIOMAralid 3a pa3BUTHE HAa KPUTUYHO H
JIOTUYECKO MHUCIICHE, KaTO 10 TO3M HAYMH YYEOHUST MPOIEC CTaBa MHTEPAKTHBEH U MO-aHTKUPAIIl:

e MuHu-UrpuTe ca pa3IMyHu BUAOBE JOOpE MO3HATH TB3ENIU, KOUTO HE Ca CJI0KHU U JIECHO
ce MHTerpupaT B yueOHaTa MPaKTHKa,
e MuHuU-UTrpUTe ca UHTEPAKTUBHU U ca Ieecho0pa3eH MHCTPYMEHT 3a pa3inuyHu y4yeOHH

CLIEHapuH B KJIac, KaTo yrpaXHEHHe, IPEroBop, MPOBEpKa Ha 3HAHUS U JIp.;
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e  MuHuU-UTrpUTE ca NOIXOAIIM 3a IIUPOK KPBI' yueOHU MpeaMeTH U 00JaCTh Ha 3HAHUETO;

e  MuHu-UrpuTe c€ KOMOMHUPAT U UHTETPUPAT B yueOHU TaOUPUHTH Ha BCSIKAKBa TEMAaTHKa.

®ur. 4.2 npeactass rpagudeH MeTa-MOJel Ha o0pa3oBaTeIHa BUIACO UTpa OT TUIT 0OOoraTeH
nabupuHT. Ts MOKa3Ba KOMIIOHEHTUTE HA €HA 3aJla OT JJabupuHTa. Besika 3ama MMa CTeHH, TaBaH |
OJI, Ha KOUTO Ca HACJIOKECHH Pa3InYHHU TEKCTYPH U M300paKeHUs, CIIOPE]l KOHTEKCTa Ha Urparta, a
€CTETHYECKOTO 0(OPMIICHHUE C€ IOMBJIBA C ayAHO 3amKc (MOXKe Ja € pa3InyueH 3a BCsAKa 3aa), KOUTO

CC ITyCKa KOorato urpadsT € B HES. 3anmuTe MOXe Ja uMaT €JHa UK IMOBCYEC BpaTH KbM APYIr'd 3aJI.

OOpa3oBaTeyiHa UIPa OT TUII 000raTeH Ja0UPUHT \
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Que. 4.2 Mema moden Ha obpazosamenna udeo uepa om mun 0602ameH 1aOUPUHM

Bparara xbM apyra 3aia ce OTKIIIOUBA C MPAaBUJIIEH OTTOBOP Ha BBIIPOC, KOWTO MOKe J1a Oblie
TeKkcToB M rpaduueH. Ha Bcska creHa morar na ce pas3mnojioxkarT €IHO WM JBe y4eOHH Tabia
(MakcUMyM 1O oceM B 3aiia). YueOHuTe Tabna npeacrasat yueoHu odektu (YO) (learning objects),
KOUTO MOTaT Ja ChbAbPKAT TEKCT W/WIK rpadrka, KaTo 0OEMHUST TEKCT aBTOMAaTUYHO C€ pa3/iess Ha
ctpanui. Ha Bcsiko yueOHO Tabio MoXKe Ja WMa BrpajeHa pasiaudeH tun 2]l MmuHu-urpa. MuHu-
urpute ca usrpagenu ot urposu obekru (MO) (gaming objects), KOUTO MOrar a ChIbpiKaT TEKCT
u/unu nzobpaxkeHue. Mera MOZIETBT CIIyKH 32 OcCHOBa Ha XML 1OKyMeHT, onucBall AaJeHa BUEO
urpa nabupuHT, a camusAT XML nokyMeHT mpeacTaBisiBa MoJeNl Ha KOHKpeTHata urpa. XML
JOKYMEHTBT, OT CBOSI CTpaHa OTpassiBa rpada Ha CBbP3aHOCT Ha Ta3u Urparta, KosiTo onucea. I'pagbt
Ha JlaJieHa urpa ce moaunHsaBa Ha ycnosus (Bontchev & Panayotova, 2017), kaTo n3ncKBaHUSATa KbM
3ajuTe Ha JaOupUHTA ca clieHUTE: BBB Beska 3ama MosKe J1a ce IOCTaBsAT Hali-MHOTO 110 €{Ha KapTa

u enna 3] MUHU-UTpaA HA 1MOJA; BB3MPOU3BEXK/IA CE CAMO €IMH ayIno 3aIlicC U JIa UMa MPOU3BOJICH

Asmopegepamu na oucepmavuu 2023 (7) 50-98



TEXHOJIOT'MYHHU I[10/IXO/IH 3A [IEPCOHAJIU3UPAHO OBYYEHHUE... 79

Opoii ckpuTh 00eKTH. Besika cTeHa Ha 3a1a MOXKe J1a UMa caMo €[Ha BpaTa M Hali-MHOTO JIBe Y4eOHH
Tabna. Besko yueObHO Tabino MoXke J1a mpencTaBs TeKCToBa v/ win rpadguyna uaGopmanus nim 2/]
MUHU-UTpa (IIb3en). Beska MUHH-UTpa MOKE 1a UMa pa3IndHU 3BYKOBH €(PEKTH.

4.2 Cwb3naBaHe Ha 00pa30BaTeJTHH BUE€0 UTPU OT TUII 000TraTeH JAOUPHUHT Ype3

mwiargpopmara APOGEE

[TponiechkT Ha mpoekTHUpaHe Ha oOpaszoBarenHa 3/] Buaeo urpa OT TUN JAOMPHUHT, 0OOTATEeH C
MUHH-UTPU 00XBallla ciieHuTe ocHOoBHU etanu (*Dankov, Antonova, Terzieva, Bontchev, 2021):

1. ITocTaBsiHe HA y4eOHM LM U Ch3/laBaHe HA UTPOBH CLIEHApUi, KOWTO TU OTpa3siBa;

2. CrOupane u CTpyKTypHpaHe Ha TEKCTOBO M MYJTHUMEIUWHO y4eOHO ChIBPIKAHUE,

3. N300p Ha moaXoAsIIy BUAOBE TUAAKTUYHHU 33Ja4l U MOJIEIMpaHe Ha y4eOHO ChAbpKAHHE
B ChOTBETHUTE MUHU-UTPH ;

4. [IpoekTupaHe Ha ayIUOBU3YATHO O(hopMIIeHHE Ha 3aJIUTE Ha TAOMPUHTA;

5. Cp3naBane Ha XML qoKyMeHT, ONMCBAIIl 3AJIUTE HA TAOMPUHTA, TIPEACTABEHUTE yUeOHU
pecypcH U BrpaJieHUTe MUHHU-UTPU;

6. I'enepupane Ha OHJIAMH Bepcus Ha Urpata upes pegakropa Ha Unity 3D;

7. TecTBaHe u BaluAMpaHe HA TbPBOHAYAIHATA BEPCHsI HAa UTPaTa C LEJIEeBU MOTPEOUTEIH.

[Tnatdhopmara APOGEE, kosiTo ienu ga aBToMaTr3upa mpoiieca Ha H3rpakKJIaHe U TeHEpUpaHe
Ha 3] oOpa3oBaTeNHU BHIEO WUIPU OT TUIl OOOraTeH JaOWMPHUHT, BKJIIOYBA JBa IJIABHU MOJyJa
Peoaxmopvm na nabupunma, odbxBamamni rpadhuyeH peJakTop U PeIaKTOp Ha PECYPCUTE HA UTPaTa,
ce ympaBlsiBa OT MeTafaHHU. KoHcmpykmopvm Ha 1abupunma, KbM KOUTO c€ MOoJaBaT PbYHO WIH
aBTomMaTu4HO ch3maneH XML ¢aiin cbe cTpykTyprpaHO NEKIapaTHBHO CEMAaHTUYHO OINKMCAHHE Ha
urparta ¥ CbOTBETHOTO MYJITUMEIUITHO ChABPIKAaHNE, aBTOMAaTUYHO TeHeprpa o0pa3oBaTeIHU BUECO

UTPH OT TUI oOorareH JabupuHT, Kato u3noi3sa Unity3D npunoxxenue (Bontchev et al., 2019).

[TogxoabT KbM NEpCOHATM3MPAHE Ha 00PA30BATEIIHA BUJCO UTPHU THII JAOUPHHT C€ OCHOBABa
Ha ch3aaneHust moxaen Ha y4vaml (Pur. 3.1). MoTuBanusara 3a aganTupaHe U MEPCOHAIM3UPAHE CE
OCHOBaBa Ha pa30HMpaHETO, Y€ MPOMEHHUTE B HSIKOM OT XapaKTEPUCTUKHUTE Ha ydalluTe MOraT Ja
MOBJIMAAT HA HU3MOJI3BACMOCTTAa HAa UTPUTC U e(beKTI/IBHOCTTa Ha y‘I€6HI/I$I mpornec. Hopa;m Ta3sn
MIPUYMHA CE PA3TICKAAT XaPAKTEPUCTUKUTE MOTPEOUTENNTE (OTTMCAHHU KaTO CTATUYHU M TUHAMUYHU
BEJIMYMHH ), y4aCTBAIlA B MOJIeJIa Ha yuanius, n3noi3san B ruiargopmara Ha APOGEE. Ce3naneHust
MOJIEJI Ha y4alll MOXe Jla Ce aKTyaln3upa TEeKYIIO U Jla ce MPOMEHs, KaKTO U Jla Ce Ch3/1aBaT MOJIEIH
3a HOBH moTpeburtenn. MoenbT Ha MOTpeOUTENs € B OCHOBATa Ha Mpolieca Ha TepCOHATM3UpaHe Ha
oOpa3oBaTenHu BHUACO WUIpU THUN JabupuHT. M3X0kKma ce OT NPEeanoNOKEHUETO, Y€ aKo
(YHKIIMOHATHOCTTa Ha €JHa CHUCTEMa € ChoOpa3eHa ¢ XapaKTePUCTHKUTE Ha TMOTPEOUTETHUTE,

HOTpe6I/ITCJ'II/ITe 1€ U3BJIMYAT IOBEYC ITOJI3H OT HEHI.
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durypa 4.4 npeacTaBs KOHIENTYaJeH MOJIET 3a IEPCOHATIM3UPAHEe Ha 00pa3oBaTeliHa BUJICO
UTpa OT TUM 000TATEH JIAOMPUHT C BrpaJicHd MUHH-UTPpU. [IpoiiechT Ha mepcoHann3aIus Ha TO3H THIT
UTPU CIie[Ba OMMCAHUTE B T. 3.4 CTHIIKHU 3a OOIIUS Cay4ail, KaKTO € TOKa3aHO Ha CXeMara, KaTto ce
3aroyBa ¢ PerucTpalrs U Ch3/1aBaHe Ha MOJiell Ha yJamus. ChIIMHCKaTa IEpCOHANMU3AIII Ha BUIEO
urpara ot THM o0oraTteH Ja0UpHUHT Ce OCBIIECTBSIBA B TPU OCHOBHU HACOKH:

1) CtpykTypata Ha 1a0UpUHTA Ce ONpeAeNs Taka, 4e Ja CbOTBETCTBA HA YU€OHOTO ChAbPIKAHNE
Y JIOIM'BJIHUTEITHO CE aJanTHpa, 3a Ja MO3BOJISIBA PA3TUYHN YUCOHH ITHTHUIIIA;

2) YueOGHOTO ChABpKAHUWE IO 3a7aZieHa TeMaTHKa ce MoaAdMpa W TIPEACTaBs CIOPEN
XapaKTepUCTUKUTE OT MOJIeJIa Ha yJalllys, KaTO HUBO Ha 3HAHUS, yUeOHU LM, CTHII Ha yUeHe U p.;

3) Uzbupar ce MOAXOIAIIM MHHH-UTPU MB3ETH 3a NPEACTaBIHE Ha Y4eOHUTE 3ajauu,

OTTOBapslIU Ha yT-Ie6HOTO CbAbPXKAHUC U anI/I6YTI/ITe OT MOJCJIa Ha y4Jalllus.
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Que. 4.4 Konyenmyanna cxema 3a NepcoHAIU3Upame HA 0OpA308amenHa 6udeo ucpa om mun
oboeamen 1abuUpurm ¢ 62padeHu MuHU-uepu
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Ta6muma 4.1 npencrabs 00001IeHIE HA HAYMHUTE 3a TIEPCOHAIN3AIUS Ha PA3IMYHUTE BUIOBE

MUHH-UTPH, KOUTO CE BrpaxIaT B 00pa3oBaTeIHa Urpa OT TUI 00oraTeH JaOupUHT.

Tabnuua 4.1 [lepconanusupane Ha pa3TUYHUTE BUOBE MUHHU-UTPH.

Tun Mmunu- | MuHM-uTpHu Hepconanuzanus cupsimo |llepconanuszanus no crenexH
Urpu CTHJI HA YUeHe HA TPYJAHOCT
1. Bwnpoc — |Bshopoc 3a OTKII0YBAaHE HA | e 3aTBOPEH, OTBOPEH e OpOii BB3MOXHH OTTOBOPH
OTTOBOP BpaTa BBIIPOC e 1300p OT BBIPOCH C
® TEKCTOB, KAPTHHEH pa3IMYHU HUBA HA TPYIHOCT
BBITPOC
BukTOpHHA ¢ MHOXKECTBO ® 3aTBOPEHU, OTBOPEHU e Opoil BB3MOXHH OTTOBOPHU
BBIIPOCH BBIIPOCH e 1300p Ha HUBO HA TPYAHOCT
® TEKCTOBH, KAPTUHHH ® HaJMYUE HA MOJICKa3Ka
BBIIPOCHU
2. Urpu 3a OTkpuBaHe AyMH B TaOJNHUIIA | BUJ IyMH e Opoil qymu
OTKpHBaHE oT OyKBH ® Da3MoJI0KEHHE Ha ® HHBO Ha TPYAHOCT
JTyMUTE ® HaJMYHE HA MOJICKa3Ka
OtkpuBaHe Ha IBOUKH ® 1300paKeHUE KbM e OpOif IIOYKH
TUTOYKH (MTpa 3a ameT) n300paxeHne ® HUBO Ha TPYAHOCT
® TEKCT KbM U300paKCHUE |e BHIOBE M300pAKEHHUS
® TEKCT KbM TEKCT ® HaJMYWe W BUJ Ha
MOJCKa3Ka
OTKpHBaHE HA CKPUTH e pasmep e OpOii MpeAMETH
penIMeTH e BUJ ® TPYIOHOCT Ha Pa3MOJIOKEHHUE
® MECTOIOJIOKEHHE ® HaJMYHE HA MOJCKa3Ka
3. Urpusza |Hapexnane na e BHJ U300paKEHUE e Opoii n300paXkeHus
NOJPEXKIAHE | M300paXCHHUS 110 3aa/ICH | e KpUTEpHii/ yCIOBHUE ® HaJIM4Me Ha MOJACKa3Ka
KpHUTCpHil/ ycioBue e pa3Mep Ha U300paKeHne
Knacuduuupane Ha 00eKTH |e pasmep Ha 0OeKTa e Opoif 00eKTH
110 3a7a/ICH IIPU3HaK ® BUJ Ha OOCKTUTE ® HaTW4YMe Ha ONMCAaHHUE
e IpHU3HAK 32 ® HaJMYHWE HA MOJCKa3Ka
KjacupuIupane
[onpexmane na 2/ ® BHJI Ha H300paXCHUETO |® OpOI YacTH Ha ITb3ela
KapTHUHEH MH3e ® pasmep ® HaJMYUE HA MOJICKAa3Ka
4. Urpuc TBpKansHe Ha TOMKa, e BHJ M300paXKEHHE e Opoii TONKH
JICUCTBHS O3Ha4eHa ¢ M300paKEHNE/ |e BHI M KOJHYECTBO TEKCT | GpOii MO3MIUH
TEKCT, 10 NaACHa MO3UIMA | e Tym KapTa e Hajluyue Ha MOACKa3Ka
Ha reorpadcka Kapra
TwpkansHe HA TOTKa, e BHJ U300pakeHUE e Opoii Tonku
O3HaueHa ¢ M300paKEHNE/ | e BHI M KOMTMYECTBO TEKCT | @ Opoit mo3uIH
TCKCT, 10 ChOTBETCH ® HaJIM4YMe Ha IIOJICKa3Ka
NPBCTEH
Mapkupane (yIenBaHe) HA | e BHJ L[EJIEBH 00EKTH e Opoii 00eKTH
JBMDKEIIHN Ce OaoHH ¢ ® BUJ U KOJIMYCCTBO APYrH |® CKOPOCT Ha JABHKCHHUC
HPUKPCICHA TUAAKTUIHHA 00eKTH ® HaJu4Me Ha MMOJCKa3Ka
obeKTu ® KpHUTEpHii/ yCIOBHE

4.3 TlepcoHanu3auusi Ha 6a30Ba 00pa3oBaTe/IHA BHI€0 UTPa OT THIl 060raTeH
JIAOMPHUHT

B metomukara 3a pazpaboTrBaHe Ha OOy4HMTENIHA BHACO UTPA-JTAOUPHHT CE aKIEHTHPA BHPXY

UAeHTUQUIMpPAaHE HA METOIU U MHCTPYMEHTH 3a MPEIOCTaBsHE U MPUA00MBaHE HA 3HAHUS 110 BpeMe
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Ha urparta, cboOpa3eHH C WHAUBHAYAIHUTE XapaKTePUCTHKU Ha OO0y4yaeMHTe, Karo ce B3eMar
IIPEBUJT TEXHUTE PA3JINYUSA B HUBOTO Ha YMEHUS, LI€JIM U UHTEPECH, Bb3pacT, CTUIIOBE HA YUYEHE U
urpa M JIpyru cBbp3aHu ¢ 00yueHneTo acrnekTu. ChinecTBeH (PakTop € U MOCTOSIHHOTO OTYMTaHE Ha

HarpeabKa U BU3yalu3upaHeTo My 1moj] hopMara Ha 0OpaTHA Bpb3Ka.

Ilepconanuzayus Ha y4eOHOMO CoObPIHCAHUE 8 USPAMA

[lepconanuzanusara Ha oOpa3oBaTeIHaTa Urpa OT THUIT 00OraTeH JaOUPUHT Ce OCHIIECTBSIBA B
3aBHCUMOCT OT MOJiela Ha y4Yallus, KaTo Ce OTYMUTAT XapaKTEPHUCTUKUTE MY KaTro MOTpeOHTed,
oOydyaeM u wrpad. Ts ce W3BBPIIBA B TPH PA3IMYHU acCHEKTa — MEPCOHAIM3AIMSA HAa y4eOHOTO

ChIIbpKaHue, UTPOBOTO ChABPIKAHNUE U OOpaTHATa Bpb3Ka.

A. Ilepconanuzayus Ha y4eOHO CbOBPIHCAHUE — 3aBUCU OT XapaKTEPUCTUKUTE Ha ydallus,
KOUTO Ca OTpa3sCcHU B MOJACIa MY, KaTO BB3PACT WU HHUBO HA 3HAHMUA, y‘-IeGHI/I e, TCKYyIIH
MOCTH)KEHUs B urpata u Ap. OTHACS ce 3a MPEeICTaBEHOTO HH(POPMAIIMOHHO ChIAbPIKaHUE.

o  Hueo Ha codcHOCm HA yueOHOMO CbOBPIHCaAHUE — CBBP3BA CE C U3IOI3BaHa TEPMUHOIOTHS
¥ Ha4YMHA Ha MPEJCTAaBSHE Ha 3HaHUATA, JAe(QUHUpA Ce HAa TPH CTEIECHU HA CIIOKHOCT:
eJeMeHTapHO (HaYMHAaeI), OCHOBHO (HaIllpeaHaT) U 3aIbJI00YEHO (EKCTepT).

e [Ipeocmassane Ha yueOHOMO CbObPI’CAHUE — CBBP3AHO € C U3MOI3BAaHUTE U3Pa3HU CPEACTBA
3a NPCACTABAHC HA 3HAHUATA U 3aBUCHU OT CTHUJIA HA YUCHC, MPCANIOYUTAHUA U APYI'A
XapaKTepUCTUKU OT MOJIea Ha ydallus. 3a MpeIcTaBsHe Ha Y4eOHOTO ChIAbpIKAHHE CE
W3MOJ3BaT CHOTBETHH WH(POPMAIMOHHM OOCKTH, BKIIOYBAIIM TEKCT, H300paKeHUs,
3BYKOBH PECYPCH H KOMOWHAIIMH OT TSIX, KaTO 33 €IHO U ChIIO0 YIeOHO ChIbpPKaHNUE MOXKE
Jla MMa HIKOJIKO pa3jMyHU IO BHJ HHPOpManuMoHHU oOekTa. Ilepconanmsupar ce
PA3INYHUTC BUOOBC CICMCHTHU Ha y‘IGGHO CbAbpPKaHUC — Cbh3aaBaT CC BapHaAllUU YPC3
NPOMSIHA B ChCTABHUTE UM KOMITOHEHTH, KaTO MOTaT Jia c€ MOAU(HUIIUPAT I'bBKABO CIIOPENT

MeAarorn4eckuTe eau U 0COOEHOCTUTE Ha rpynaTa 00y4aemH.

b. Ilepconanusayus na ueposo yuebHo cvOvpicanue — 3aBUCU OT aTpuOyTHTE B MOAea Ha
ydaiusi — Bb3pacT, M0JI, CTUJI Ha UTPACHE U Jp., KAKTO M OT TEKYIIUTE MY MOCTHXEHUSI B UTpata.
N3nosn3Ba ce 3a [uAaKTUYHUTE 33]1a4i (MUHU-UTPH), KOUTO U3UCKBAT U UTPOBH YMEHHUS.

® 3adasane na ampubym, yKazeauy 3a0bId*CUMENTHO U3NbIHeHUe Ha JaJieHa UTPOoBa 3a/1a4a;
o [lpomana Ha ucposomo y4ebHO cvOvBpicaHue — U300p Ha pa3IdyeH TUM AUJAKTUYHU
MUHU-UTPH/ 3a7]a91; TPOMSIHA Ha TIapaMeTPH; Bapyalliy Ha Pas3MoOI0KEHUETO B 3aJIUTE HA

TaOMpPUHTA HA TUJAKTHYHA MUHU-UTPH/ 3a]1a91; TPOMsTHA OpOsI BKIIFOUCHHU UTPOBU 3a/1a4H.

B. llepconanusayus na obpamunama épv3xa Npu yaeOHUTE MUHHU-UTPU IIH3EIH:
o Cneyughuuna obpamua 8pv3Ka — pasiudHu 6ud08e NOOCKA3Ka 3a pellaBaHe Ha yueOHa

3a/1aya — BOJI JI0 HaMaJIsIBaHE Ha OpOsi TOUKH, KOUTO Onxa OWJTM CIieUesIeHH;
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e Hauun na ompassasane na HanpeOvbKa HA uepaya — pa3IndeH HaYMH Ha BU3yaJln3alus Ha
TEKYILUTE PE3YITaTH — B IIPOLIEHT, OCTABAIIM 33]]a4H, IOCTUTHATU TOYKH U T.H.
o Obpamna épv3ka om GupmyaneH ucpaiy — BKIOYBA U BB3MOXKHOCTTA Jia C€ IOJ3BaT
pa3IMYHU BUOBE IIOMOII 32 Y4€OHOTO ChIIbPKAHUE WM UTPOBUS MPOLIEC
4.4 Peanm3anus HA NEPCOHATU3NPAHA 00pa30BaTeIHA BH/I€0 HTPA OT THII 000raTeH
JabupuHT B miargopmara Ha APOGEE
B T03u pa3zen ca mokazaHu eKpaHHU CHUMKH OT JIBETE BEPCUU Ha 00pa3oBaTeIHaTa BUIEO0 UTpa
OT TUN o0orareH JaOMPUHT — yHHMBEpCAJIHA U NEPCOHAIM3UpPaHa. YHUBEpCaJHaTa BEPCHs € IO-
KpaTKa, I0-JIECHA U OpPUEHTHpaHa KbM OCHOBHM ITO3HaHMs 3a jenara Ha AceHeBuu. I[lo-geira e
NepCOHAIM3UpaHaTa BEpPCUs Ha UrpaTa, KOsTO € MpeJHa3HaueHa Ja Ja/ie Mo-3a1b1004eHH MO3HAHUS

3a TUHACTHUTAa HA ACEHEBIM U CPEIHOBEKOBHATA UCTOpUs Ha brirapust.

durypa 4.5 npeAcTaBst OOUTUSAT 3a ABETE BEPCUH HA 0Opa3oBaTeIHaTa BUICO UTPa ,,ACCHEBITH
rpaduueH mozen Ha gabupunTa. CTpyKTypaTa My J1aBa Bb3MOXHOCT J1a C€ peaju3upar MmoBede oT

€/IMH UTPOBU y4eOEH ITbT, KOETO € MPEANOCTaBKa 3a MEePCOHAIM3UPAaHEe CIOpe]] YUeOHH LIEH.

Que. 4.7 I pagpuuen mooden na obpazosamenna suoeo uepa ,, Acenesyu *“ om mun obocamer 1aouUpunm

MuHH-UTPUTE HE ca OTPAHUYCHHU 110 BpEMe 3a UTPacHe, HO BPEMETO, 32 KOETO BUEO UrpaTa OT
THUI JJAOMPUHT Ce U3UTpaBa 10 Kpai (T.e. pemaBaT ce BCHUKH 33IbDKUTEITHH YIeOHH 3a/1a4 ), HOCH
JOI'BJIHUTESTHY TOYKH Ha urpada. J[Bere BepcuM Ha Urpara — yHUBEpCAIHA U NEPCOHAIM3HpPaHa 1O
HUBO Ha TPYAHOCT C€ Pa3jin4aBaTr 10 00eMa M HUBOTO HA CIOXHOCT Ha MPEJICTaBEHOTO Y4eOHO
ChIbpKAHUE HAa yueOHUTE TabJa, KaKTO U 10 Y4eOHUTE PeCypCcH, BIPaJeHH B AUJTAKTUIHUTE 3a/1a4n
Ha MuHH-uUrpHuTe. [IpeacraBenHoro yueOHO ChIbp)KaHUE B YHHBEpCaIHaTa Urpa oOXBalla camo Haii-
BaXHUTE 3HAHMS 110 TEMaTHKaTa, I0-MAJIKO € KaTo 00eM U KBAETO € Bb3MOKHO € M3IOJI3BaH I0-
OIIPOCTEH M3Ka3. BApHOTO pemiaBaHe Ha BCHUKM MUHU-UTPU — ITB3€JIM B YHUBEPCAIHATa UTPA MOXKE
7la TOHEce Ha yJauus MakcuMainHo 320 Touky, a B nepcoHanuszupanara — 760 rouku. Yact ot MuHU-
UTPUTE U B JIBETE BEPCUHU Ca 3aJBJDKUTENHH, a JPYIHM — HE, HO CHINO HOCAT TOYKH 3a KpaiHHs
pesyarar or urpata. llpm nupakTHyHMTE 3aJadydM Hal-TOJIsIMA € pasiuKaTa B MUHHU-UIpaTa

,,BUKTOpHHA® — B YHHUBEpCaJIHaTa BEPCUs MMa CaMO €JHO HUBO Ha CIOXKHOCT C 6 BbIpoca, KaTo
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MaKCUMaJTHHUAT Opod TOYKM, KOMTO MoraT aa ce cmedenar ¢ 60. B mepconanmusmpanara Bepcus
BUKTOpUHATa UMa 00110 16 BeIIpoca, pa3feseH Ha 3 HUBA Ha CJI0KHOCT U MAKCHMAIIHO BH3MOKHHUST
Opoii crieuenenu Touku € 320. B Tasm MuUHH-uUTpa CIHEUYelIEHUTE TOYKH 3aBUCAT OT HMBOTO Ha
CJIO’KHOCT Ha BBIIPOCHUTE U OT OpOsi ONUTH 3a JaBaHE Ha MpaBuiIeH oTroBop. [Ipu apyrure MuUHU-Urpu
uMa pa3lMKa B HU3I0J3BaHUTE yuyeOHM OOEKTH, HalpuMep B MIpara 3a pa3BUTHE Ha IaMeTTa,
M300pakeHUATa Ha UCTOPUYECKUTE JIMYHOCTH MMAT MOSICHSABAI HAJIUC, a B NMEPCOHATM3UpAHATA

BEpCHUsl aHAJIOTHYHUSAT yueOeH 00EKT € ¢ O-BUCOKO HMBO Ha CIOKHOCT — 0e3 HaIHC.

Ourypa 4.8 npeacTaBsi eKpaHHU CHUMKU OT €MH U ChIIM BUJI MUHU-UTPH B YHUBEpCAJIHATA U

MepcoHAIM3UpaHaTa BEpCUU Ha 00pa3oBaTeIIHA BUJICO UTPa ,,ACEHEBIH OT THUIT 000TaTeH JTaOUPHUHT.

Que. 4.8 Expannu cHUMKU OmM eOUuH U CvbWu 6U0 MUHU-USPU 8 YHUBEpCAIHama eepcus (1460) u

nepcoranuzupanama eepcusi (0iACcHo) Ha obpazosamenna sudeo uepa ,, Acenesyu *.

Karo 10, MCPCOHATIM3UpPAHATA UT'Ppa C€ CbCTOU OT MUHU-UTPU C MOBUIICHA TPYAHOCT U IIO-
rojasiM obeM urpoBu yueOHm 3amauu. OT rope HaJOMYy U OT JSIBO HAASCHO Ca MOKAa3aHW Pa3IuIHU
MUHH-UTPH, KaTO ca aKICHTUPAHU Pa3IUKUTE B ABETE BEPCUU HA BUICO UIpaTa:

e lrpa 3a oTrOBOp Ha BBIIPOC 32 OTBApSHE HA BpaTa KbM Jpyra 3ajla — pa3udaBaT ce OposT
Ha Bb3MOXXHUTE OTTOBOPH;

e Urpa 3a ThpceHe Ha AyMH B TaOimma oT OyKBHM — pa3jauvaBaT C€ BHIBT, OpOAT H
Pa3MoOJI0KEHUETO HA TyMHUTE;

e rpa3a oTkpuBaHe Ha IBOWKU CHOTBETHH IIJIOUKH (MTPa 3a IMAMET) — pa3andaBaT ce OposT
Ha IJIOYKUTE U BUABT Ha ChOTBETCTBUETO;

e Urpa 3a ThpKaJIsiHE Ha TOMKH MO KapTa Ha IMOJa 10 ChOTBETHA MO3UIIUS — Pa3INYaBar ce
OpOST Ha TOTIKUTE W HAJTMYMETO Ha 3a0Ty)KaaBaniy (M3IUITHI) TO3UINH,

e Urpa3a oTroBOp Ha rpyna BeIIPOCH (BUKTOPUHA) — pa3inyaBaT ce OposT, BUIa U CTENIEHTa

HAa CJIO’KHOCT Ha BBIIPOCUTE (B ChOTBETCTBHUE C HUBOTO Ha 3HAHMS HA y4aIlIHs).
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H3Boau OT YeTBBHPTA IV1aBA

[IpencraBeH € KOHIENTyaJeH Mojel Ha oOpa3oBaTelHa BUIEO WIrpa OT TUI 00OTraTeH
nabupUHT, KOUTO € B OCHOBAaTa Ha Mpolleca Ha Ch3/IaBaHE HA TO3WM TUN UTPHU upe3 IIaropmara
APOGEE. Upe3 KOHCTpYKTHBEH HAYYEH MOJX0]I € pa3padoTeHa METOA0JIOTHS 3a IMePCOHANTN3NPaHE
Ha 00pa3oBaTeIHA BUEO UTpa OT THUI oOOraTeH JJAOMPHUHT, Upe3 MEePCOHATM3UPAHE Ha CIICHAPHS,
yueOHOTO ChIbpXKaHUE M W300pa Ha BrpaJicHU TUAAKTUYHU 3a7a4d (MUHH-UTPHU MIB3EJH), KAKTO U
TEXHHUTE MapaMeTpu. AHATU3UPAHH U CPABHEHHU ca pa3pabOTEHUTE YHUBEPCATHA U TIEPCOHAIM3HPAHA

110 HUBO Ha TPYAHOCT 00pa30BaTEIIHA BUACO UTPH OT THUI 000TaTEeH JTAOUPHHT ,,ACCHEBIIN .

I''TABA 5. BAJIMJUPAHE U OHEHKA HA ITIEPCOHAJIM3UPAHA OBPA3OBATEJIHA
BUJAEO UT'PA OT TUII OBOI'ATEH JIABUPUHT

5.1 Mertoauka Ha NpPoBeKAaHe HA eKCIIEPUMEHTHTE

BanunupaneTo Ha 00pa3oBaTeTHUTE BUICO UTPU OOMKHOBEHO CE M3BBPIIIBA Upe3 OLICHKATA JIBA
Hall-ChIECTBEHN TOKa3aTessl — Bb3JCHCTBHE Ha Urpata (MTPOBO M3KMBABAHE) U MPUTOAHOCT 32
yueHe (learnability). TepMuHBT ueposo uzscussisare ce pasriiexa Karo KOMIUIEKCEH IMOKa3aTel,
CBCTOSII CE OT YCEUIaHHs, MUCIIH, YyBCTBA, ICHCTBHS M CMHUCHJIA, KOUTO CE TIOPAXKAAT y Urpada 1o
BpeMe Ha wurpoBa cecus (Ermi & Mayrd, 2005). Ilpuecoonocmma 3a yuene ce OTHacs [0
XapaKTepUCTUKHUTE Ha J1aJIeHAa NHTEPAaKTUBHA CHCTEMa, KOSITO MO3BOJISIBA HA HEHHHUTE MOTpedUTeNnn
O0Bp30 1a pa3depaT Kak Ja s U3MOI3BaT M KaK Ja MOCTUTHAT MaKCUMatHa ipousBoauTenHoct (Dix et
al., 2003). B cmyuas, oOpa3oBaTeIHUTE WTPH Ca BUJ HHTEPAKTHBHA CHCTEMa, 3aTOBa 3a Jia CE
M3MO0JI3BAT 3a 00yUueHue, Te TPSAOBa /1a ca JIECHU 3a HaydyaBaHe, Taka 4e MOTPEOUTEIAT Aa MOXKe O30
Ja 3amoyHe Ja wurpae. 3a wusmnomsBaeMoctTa (usability) Ha codTyepHHTE NPOIYKTH, KaKBUTO
¢dopmanHO ca W 00pa3oBaTEIHUTE BHUJAEO WIPHU, CHIIECTBYBAT CIEUU(PUYHU MPEKH U HENPEKU

m3mepumu atpulytu (Sommerville, 2011), kouTo Morar J1a CiIy»KaT 3a OIEHSIBAHETO UM.

Mertoarkara Ha HaNpaBEHOTO MPOYYBAHE CE€ CHCTOM OT HSKOJKO €Tama: MpOeKTHpaHe Ha
M3CJIEIOBATEIICKM aHKETH, IeJIEHACOYeH IMOoJ00p Ha PECIOHACHTH, 00paboTka, MaTeMaTH4YecKo
MOJICTIMpaHe ¥ aHAJIM3 Ha MOJyYeHHTE pe3yiraT. M3noi3BaHUSAT METOA Ha aHKETHpaHe € yeo-
0azupan. Karo WHCTpyMEHT 3a ch3llaBaHe, Pa3MpOCTpaHEHUE U 3a ChOMpaHe Ha JaHHU OT OHJIAWH

AHKETH ca M3MOJI3BaHU Crienuanu3upannute npoayktu Microsoft Forms u Google Form.

Excnepumenmanna nocmanoseka
OOpazoBaTenHara BUJIEO UTpa OT TUI 000oTaTeH JTa0UPHHT ,,ACEHEBIH € JOCTHITHA OHJIANH U
3aToBa MPEIBAPUTEIHO YCIOBHE 32 HEHHOTO BaJHIUpPaHE € JOCTHII 10 A00pa MHTEepHeT Bpbh3Ka U

ChBpEMEHEH KOMMIOTHP. ExcriepuMeHTanHOTO U3cieaBaHe ce MPOBEXKaa MPHU CIECIHUS MPOTOKON:

1) 360p Ha 1eneBy rpymnu y4yaiu:
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e VYyeHHIM OT LIECTH KJIac — 30paHu ca ThH KaTo B yueOHATa Mmporpama Mo UCTopus
Ipe3 BTOpUS CPOK ce M3ydaBa TeMaTukara 3a Bropoto Obarapcko mapcTBo, Ha KOSITO €
MOCBETeHa 00pa3oBaTelIHATa BUACO UTpa ,,ACCHEBIH

e Crynentu ot CopuiicKisi yHUBEPCUTET, M3y4aBally 1U3aiiH Ha BUACO UTPU B PAMKHUTE
Ha Kypca ,,KOMyHUKallMOHEH MEHUI)KMBHT*.

2) 3amo3HaBaHE Ha ydalllUTe C UrpaTa 4ype3 Npe3eHTalMs, IoKa3Balla HauylMHa Ha UIpacHe,
BUJIOBETE MUHU-UTPU U KpaifHaTa LeJl.

2.1) Yuenunure OT MIECTH KJac ca pa3/ieJIeHHu Ha JIBE MPHUOJM3UTEIIHO PAaBHHU 1O TOJEMHHA
rpynu. OCHOBEH KpUTEpH 3a pa3fesisHETO € MHTepeca KbM uctopus Ha bearapus. Morat na ce
Ipujiarat U AOI'BJIHUTEIHHN KPUTEPHUH, KaTO OLIEHKATa 10 UCTOPHS OT IPEIXOAEH IEPUO.

e ['pyma A: ydamm cbC 3aQbJI00YEH MHTEpEC MO TeMaTUKaTa M >KeJIaHHWe Ja MoJiydar
JOM'BJIHUTEITHH 3HAHUS — T€ UTPasT IePCOHANM3UPAHATa UI'Pa, 1aBalla Bb3MOKHOCT 32
3aTBbpK/IaBaHE U HAATPaXKAaHE HA 3HAHUATA.

e ['pynab: yuamu 6e3 3a1b1004€H HHTEpEC MO TEMATUKATa U )KeJIaHUE 32 TOIbJIHUTEIIHN
MO3HAHMS — T€ MTPasT YHUBEepcaaHaTa (0a3oBara) urpa, JaBaiia Bb3MOKHOCT Camo 3a
3aTBbpK/1aBaHE HA OCHOBHU 3HAHUSI.

2.2) CtyneHTHTE ca IPUKAHEHHU Ja U3UTPasT JBETE BEPCUU Ha UIpaTta, KaTo I1ocovyaT HHTEpeca
CH KbM HCTOpHUS Ha brarapus.

3) UrpoBu mporiec — BCEKH ydalll UTpae CaMOCTOSITEIIHO HAa KOMITIOTHhD OHJIAWH ChOTBETHATA
BepcHs Ha 00pa3oBaTeIHATa BUIEO UTPA ,,ACCHEBITH .

4) Cnen w3urpaBaHe Ha WrpaTa, yJallUTe MMOIBIBAT OHJAWH aHKeTa. Ts oOXBamia HIKOJIKO
paszena OTHOCHO NMpoduiIMpaliy BbIPOCH, BKIIOYUTEITHO HHTEPECHT UM KbM HCTOpHS Ha bbiarapus,
Y TIOCTUTHATU PE3yJTaTH B UrpaTa (Bpeme 3a U3UrpaBaHe, ChOpaHU OOEKTH, MOTYUYEeH pe3yaTaT Ha
BUKTOpHMHATA M 0011 Opoi Toukn). OCBEH TOBa, UTPUTE CE€ OICHSABAT MO OTHOIICHHE HA BCEKU OT
KOMIIOHEHTUTE Ha JIBa TIOKA3aTelsl — UTPOBO BB3/IECHCTBUE U IIPUTOJHOCT 32 yueHe. JobIHUTETHO
CTYJECHTHUTE IIPaBAT CPAaBHEHUE Ha JIBETE BEPCUU HA UTpaTa 10 HIAKOJIKO KPUTEPUSI.

5) O6paboTka 1 aHAJIW3 HA AHKETHUTE MTPOYYBAHUS.

ExcriepMeHTaTHOTO TECTBAaHE C YYEHUIIUTE € MPOBEACHO NMPUCHCTBEHO, a ChC CTYJACHTHUTE €

MPOBEJICHO HEMPUCHCTBEHO, OHJIAH KAaTO YacT OT Kypca Ha 00ydeHHeE.
Kauecmeenu u xonuvecmeenu xapakmepucmuxu 3a OyeHsA8aHe

Ipucoonocmma 3a yuene (Learnability) e emmn ot Hali-chllecTBeHHTE aTpUOyTH Ha
M3T0JI3BAEMOCTTa Ha 00pa30BaTeIHU BUICO UTPH, 3aTOBA MTpaTa OT TUII JJAOUPHUHT ,,ACCHEBIIN " CEe

OLICHSBA Bb3 OCHOBA Ha cieHHUTE Nokaszarenu: Jlekora Ha yuene (Ease of Learning); [To3naBane Ha
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kontekcra (Familiarity); CerimacyBanoct (Consistency); Ilpemsuaumoct  (Predictability);

WNudopmarusaa oopatHa Bpb3Ka (Informative Feedback); Peakuus npu rpemku (Error Handling).

Hzposomo uzdcueseane Ha KOMIIIOTbPHA BUJEO UTPa € MHOTOMEpPHA BEJIMYMHA, C KOSITO CE€
OIIEHSABA BB3JICHCTBUETO MO BpeMe Ha urposa cecusi. Mrpara ,,AceHeBIU* ce OlEHsBA MO CIETHUTE
nokazatenu (Poels et al., 2007): ITotok /mpornec Ha urpa (Flow); IIpeausBukarenctso (Challenge);
KomnerentHoct (Competence); IMonoxwutenHo Bw3aeiictBue (Positive Affect); Orpunarenso
Bw3aciicTBue (Negative Affect); Yenekarennoct/ [Toransue, (Immersion); Harosapsaue (Tension).

5.2 ExkcnepuMeHTAJHO TeCTBaHe HA 00pa30BaTe/;IHATA BH/E0 UI'Pa OT THI 000raTeH

JAOMPHUHT

OOpazoBaTenHara BHAECO Urpa TUI JAOMPUHT MPENOCTaBs HA y4yallUTe BU3YaJIHO HACHTEHA
cpena 3a oOydyeHHe, KOSTO TPAAWIMOHHUAT HAUYWH Ha TMpENoJaBaHe HE MOXE Jla OCHTYPH.
YHuBepcanHaTa BUJIeo Urpa e 06e3 nepcoHaIM3upane KbM XapaKTePUCTHKUTE U MPEATIOYNTAHUATA HA
KOHKpETEH TUI MOTPeOUTENH, JOKATO MEPCOHATN3UPaHaTa BEpCUsl € HacOYeHa KbM MOTPEOUTENH ¢
M0-BHCOKO HUBO Ha 3HAHUS, C M3ABEH HMHTEpEC MO TeMaThkKaTa M y4eOHU eI, HACOYEHU KbM
npuaoOUBaHe Ha HOBH 3HAHWs. AHKETHOTO MPOYYBaHE, Clie]] EKCIIEPUMEHTATHUTE TECTBAHE Ype3

U3HUrpaBaHe Ha Urpara ,,ACCHEBLIIM‘ B YHUBEPCAJIEH U IEPCOHATIN3NUPAH BapUaHT CE MPOBENE OHJIAMH.

Ipogpun na yuacmnuyume: B exciepumenTa yuactsart 40 ydeHHKa OT JIBE apajesKi B IIECTH
Kiac ot cpeano yurmie B rp. Codust u 30 cryaenTa 4eTBbpTH Kype Ha CoOUICKUS YHUBEPCUTET.
AHKeTHUTE MMpOy4YBaHHUA IMOKA3BAT, Y€ MMOBCUCTO OT TAX UMAT HCT'OJISIM UT'POBU OIIUT, KATO Ca UTpaJik
06p3.30BaTeJIHI/I KOMIIIOTBPpHU CBHBCEM MaAJIKO HJIM HHUKOTa. Hsakou ot YUCHUIIUTC HU3IKUTBAXa

3aTpyAHEHUS MPU UTpaTa Ha KOMITIOTHD, TIOPaId HEAOCTATHYHN KOMITFOTHPHU YMEHHS.
5.3 OOpaboTka U aHAJIN3 HA eKCTIEPUMEHTAJHUTE Pe3yJITaTH

@ur. 5.3 nmpencraBsd CpaBHEHHE HAa MHEHHATA Ha YYEHULU M CTYIEHTU OTHOCHO IOBTOPHO
W3WrpaBaHe Ha JajeHa oOpazoBaTenHa Bujeo urpa. OmnpenencHo yYEHUIUTE ca 3HAYUTEIHO IO0-
CKJIOHHH J1a c€ MPHUA00MBAT 3HAHUS W Ja MOJ00pSIBAaT MUTPOBOTO CH NPEACTaBsSHE, 3a pa3jivKa OT
cryaerture. O6mo camo 30 % oT cTyieHTUuTe OMXa ONUTANIU J1a TOA0OPSIT pe3ynTar cu, a okojo 40%
61/IX3. HaATpaauiv 3HaHUATA CU YPC3 U3UTPABAHC HA JAaACHA UI'PAa Ha CJICABAIIO HUBO HA TPYIHOCT.
Te3u pe3ynraTi uMat JJIOTHYHO 0OsICHEHHE B Mpo(duiIa Ha CTyACHUTE, IpeolIIaaBaia yacT OT KOUTO

He urpast urpu, a 90% Hukora He ca Urpajau 0Opa30BaTEeIHN UTPH MIPEAU Urpata ,,ACeHeBLH .
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BHXTe JIH H3HTPATH JajeHa yuedHa Hrpa OIle BHXTe JIH H3HTPAIH JajeHa yuedHa Hrpa Ha
BEIHBK. Ha CHINOTO HEBO HA TPYIHOCT. 3a 1A CIIEBAIIOTO HEBO HA TPYAHOCT?

IoJ00PHTE pe3y/ITaTa CH 3a TOBa HHBO?

OnpenenesoHe [ Ilo-ckopo He M He mora ga npeneHs MITo-ckopo 1a B OIpPEIEICHO 1a

Due. 5.3 MHenus na yuenuyu u cmyoenmu OmHOCHO NOBMOPHO U3USPABAHEe HA 00PA308AMENHA USPA.

CpaBHEHHMETO Ha JIBETE BEpCUHU Ha 00pazoBaTesiHaTa BUJIEO UTPa ,,ACEHEBIM Ce U3BBPIIIBA Ha
0azara Ha CpeJHHTE CTOWHOCTM Ha JaJICHUTE OICHKH IO IMEeT CTeleHHa ckayia Ha JIukepT mpu
MUHUMYM | 1 MakcuMyM 5 Touku. OLEHsBAT ce CIEIHUTE IPYITU OKazaTenu: [Ipuecoornocm 3a yuene,
Uzeposo usocusssane u Obwa obpaszosamenna cmouHocm HA 00pa30BATEIHUTE BUIEO HUIPH.

CpaBHEHHETO Ce MPaBU U CIIPSIMO MHEHUSTA HA PA3IMYHUTE IPYIH YYaCTHULIM B €KCIIEPUMEHTA.

IIpucoonocm 3a yuene. Pe3ynraTuTe MOKa3BaT, 4e¢ YUCHHUIIUTE OICHSIBAT NEPCOHAIM3UPAHATA
urpa mo-BUCOKO 1Mo To3u mokasaren (Pwur. 5.4). Craructuyecku 3HaunMmu (3a p-value < 0,05) ca
pa3IUKUTE TIPH OLICHSBaHE Ha KOMIIOHEHTHTE 32 MOJydyaBaHa MOMOII TIPH Tpelka (uHgopmamusHa
obpamua 6pwb3Ka) W IPH OIICHIBAHE HA BU3YAJM3HPAHETO Ha PE3YJITATUTE OT B3aMMOJCHCTBHETO C
MUHU-UTPUTE (pearyus npu epeuiku). BeposTHU MIPUIHHA — YICHUIIUTE, UTPATH TICPCOHATTU3UpaHATA
UTpa, ca IMo-3auHTEPECOBAHU OT TeMAaTHKaTa M 3a TSAX € BAXKHO JIa TOJydaT Mojie3Ha HHPOpMAIUs 3a
BEpHUS OTTOBOP, KOETO II[€ UM IMOMOTHE J]a M3IIBJIHAT ChOTBETHATA 3a1a4a. Bee mak u yHuBepcainHara
Urpa Moxy4yaBa JOCTAa BHCOKH OLIEHKH, KOETO BOAM JO M3BOJA, Y€ KOraro oOpa3oBaTellHATA WUIpa

CHbOTBCTCTBA HA HUBOTO HA 3HAHUA U MHTCPCCUTEC HA YUCHUIIUTE, TS CC IIpUCMa U OLICHsABA z[o6pe.

Ilo3HaBaHe HA KOHTEKCTA

PeaKiiins I Tperkr
VH(OPMATHEHA 00DATHA BPh3Ka [ —
T pe a1 1Mo c T ——
CormacysanocT |
. gg
o

JlekoTa Ha yUeHe

0 05 1 1,5 2 25 3 35 4 45 5
B YYeHHITH, HTPaTH TlepcoHaTN3HpanaTa urpa ™ YYeHHITH, Hrpall YHHBEpcaTHaTa Hrpa

@ue. 5.4 Ilpuecoonocm 3a yuene na obpaszoeamenrnama uepa ,, Acemesyu “ — oyenka Ha yyeHuyume.
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CryaeHTuTE OLIEHSIBAT MAJIKO TIO-HUCKO 00pazoBareiHaTa urpa ,,ACeHEBIIN IO OTHOIIICHHE Ha
MoKa3aTessl IPUroJHOCT 3a yueHe, crpsmo ydaenurure (Tabmuma 5.3). JloruuHOTO 00sICHEHHE HA T10-
BHCOKaTa OLICHKA Ha YYEHMIIUTE OT LIECTH KJIAC HA KOMIIOHEHTUTE Ha IMOKAa3aTessl MPUTrOAHOCT 3a
yY4€HE Ha JIBETE BEPCHH Ha MTpaTa € clieqHoTo: MrpaTa e 1enenacoueHo € cb3ajeHa KaTo TeMaTHKa
Y HMBO HA 3HAHMS 332 YYCHUIIM OT MIECTH KJIacC, C BIPaJCHOTO YYeOHO ChABPKAHUE U JTUIAKTHICCKU
3a/1aud B MUHHU-UTPUTE, CbOTBETCTBAIIM HA TIXHOTO HUBO. CTYJEHTUTE BEPOSATHO YyBCTBAT UrpaTa
Y MPEJCTAaBEHOTO B HEsI ChABPIKAHKE 0] HUBOTO CH Ha 3HAHUS, HE MOTaT Ja ce a0CTpaxupar OT Ta3H
KOHKPETHKa, 3aTOBa HE OICHSBAT ITHJIHUS MOTCHIIMAN Ha oOpaszoBareiHaTa urpa. Bwerpeku Toma,
OIICHKUTE 3a BCHYKH KOMIIOHCHTH HAa NPHUTOAHOCTTA 3a YYE€HE ca HaJ CPeAHOTO HHUBO MO 5-
CTEeTeHHAaTa cKaja Ha JIMKepT, KoeTo MmoKa3Ba, 4e Ta3u o0pa3oBarenHa urpa ,,ACEHEBIH  Ch3/laBa
MOTHBHpAIIA CPE/Ia 3a YUCHE U € e(peKTUBHA 3a YUeOHHU 11e/H 32 IBETE TPYIH YUaIllH.

Tabauya 5.3 Oyenxu Ha npucoonocmma 3a yueHe Ha obpazosamenHa eudeo uepa ,,Acenesyu‘ —
cpasHenue no 2pynu yuauu.

ITokazaren|Jlecho |[lo3naBane |CoriacyBanocT |[IpemBumumoct [MupopmatuBHa |O0paboTka
YUYEHE oOpaTHa Bpb3Ka |Ha TPEIIKH

[MoTpeburenn
YHCHUIE — 3.89 |3.84 3.68 4.11 4.00 4.16
YHUBEpCaTHa
Y HCHUIIH — 425 |4.15 3.80 4.35 4.65 4.75
nepcoHaIn3nupaHa
mepeaa 340|332
—— 3.07 3.6 4,03 3.77
TYAICHTH 3.33 35
NepcoHan3upaHa

Heposo 6v30eticmeue: OLICHKUTE Ha YICHUITUTE OTHOCHO YBIIEKATEIIHOCTTA U MOJIOKUTEITHOTO
BB3/ICHCTBUE Ha IEPCOHATIM3UPAaHATa UTPpa ca MAJIKO MO-BUCOKH CIIPSIMO TE3H 3a YHUBEpCcallHaTa Urpa
(dur. 5.5). YyeHunure, ¢ U3ABEH WHTEPEC MO HUCTOPHS, UTPATU MEPCOHATM3UpPAHATa BEpCHUs Ha
urparta, HEC g CHUTAT 3a TPyAHA, Td HC € rOJIIMO MPCAU3BUKATCICTBO U HC IMMOpaKaa HAIIPCIKCHUC Y
tax. OT ;mpyra crpaHa, yHUBEpcalHaTa Wrpa, KOATO oOXBalia 0a30BUTE 3HAHUS MO TEMAaTHKaTa,
OTroBapss Ha HMBOTO Ha 3HAHMS M KOMIIETEHTHOCT Ha YYEHHUIUTE, KOMTO ca urpainu. Te ca ce
YyBCTBAJIM HAIBJIHO MOT'BJIHATH B Mpolieca Ha Urpa, T UM CE€ CTpyBa JIOCTa yBJIEKaTelHA U ChHIIO
OKa3Ba IMOJIOXKUTCIIHO BJIUAHHUC BBPXY TAX, HO CHBUHICBPCMCHHO IOpaXJIa W HAIIPCIKCHUC. Tes3n
pe3yiTaTu MOKa3BaT, 4€ MPCACTABCHUTC UI'POBHU 3ada4u CHOTBCTCTBAT HAa HHWBOTO HA 3HAHUA HaA
ChOTBETHUTE IPYNH YUCHUIIH U T€ C YJIOBOJCTBUE U MHTEPEC UTPaAT urpara ,,AceHeBlUH ‘. Bprpeku
TOBA, HAKOU OT TSAX HE Ca UMAaJH JIOCTaThYHA UIPOBU YMEHHUS U KOMIIETEHTHOCT, 3a Ja MOCTUTHAT

6’bp30 LCJINUTC HAa Urpara, 1 TOBa OKasBa U3BCCTHO OTPHULATCIIHO B’b3I[GﬁCTBHG BBpPXY TAX.
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Hanpexenue
‘VBICKaTeTHOCT
OTpunare1HO BB3ACHCTBHE
TonoxHTEIHO Bh3AeHCTBHE
KommeTeHTHOCT

IIpen3BHKATEICTBO

IloTok /mpomec Ha Urpa

[=]

0.5 1 1.5 2 2,5 3 35 4 4.5 5
B YeHHIT, HTPaTH IepcoHaMsHpanara urpa M YUeHHIH, HTPaTH YHHBepCaIHaTa HIpa

Que. 5.5 Ueposo ev30eticmeue Ha oopazosamennama uepa ,,Acenesyu “ — oyenxka na yueHuyume.

Obwa oyenxa Ha obpazoeamenHama CMoOUHOCM 3a 08eme 8epCuul Ha 8udeo uepa ,,Acenesyu *“:
N3uucnenu ca cpeHUTE CTOMHOCTH IO NET CTENEHHA cKana Ha JIMKepT 3a pa3inyHH MOKa3aTeNH,
CBBP3aHU Mpolleca Ha YUCHE 3a MepCcoHaIN3upaHaTa U yHuBepcannara urpu (®dur. 5.6 u Owur. 5.7).
Crynentute 0e3 UHTEpeC KbM HCTOpUS KaTErOPUYHO OICHSIBAT IMO-BHCOKO KaTo e(eKT
BBH3MOKHOCTHUTE 3a YUCHE Ha NIEPCOHATM3MpAHATa UTpa, KaTo PA3JIMKUTE ca 3HaYMMHU rpu p-value <
0.05. He Taka kateropudHu ca CTYJEHTUTE C UHTEPEC KbM HCTOPHUS — I10 MOBEUETO MMOKA3aTeIu Te
OLICHSABAT MO-BUCOKO KaTO €()eKT BH3MOKHOCTUTE U MOTHBALIMATA 332 YUCHE Ha MEepCOHAIN3MpaHaTa
BEpCHs Ha UTPaTa, HO PA3IMKUTE HE ca 3HauuMu (Pwur. 5.7).

bes HHTEPEC KbM HCTOPHATA

TIponechT Ha urpa Gerne Mo-HHTPHIYBAIT
BHHMaHHETO MH Ce 3aIbPKa I0-TBIT0

TecTraMm 3HaAHHATA CIIPAMO HHTEPECHTE CH

[Ioreue BB3MOKHOCTH 32 lTpH,I[()ﬁI[BaHe Ha
3HaHHA

TTopeue OTroBaps Ha HHTePeCHTe MH
00 05 10 15 20 25 30 35 40
EIIepcoHATH3HpAHA HIPa VHHBepcalHa Hrpa

@ue. 5.6 Oyenka Ha obpazosamennama CmMoUHOCM Ha 8udeo uepama ,, Acenesyu *“ — cmyoenmu 6e3
unmepec KoM UCMOpPUs.

Haii-3Haunma e paznukara OTHOCHO MOBEYE BB3MOKHOCTH 3a MPUA00MBAHE HA 3HAHUS, KOETO
€ JIOTHYHO, ThH KaTo IepCOHATM3alUsATa Ha WrpaTa € HampaBeHa [0 HWBO Ha 3HAHHUS U €
npeqHasHaueHa 3a TOTPEOWTENH, CaMOOICHSBAIIM C€ KAaTo HaNpeAHa W M0 TEeMaTHKaTa.
[Tepconanu3upanara Bepcusi Ha ,,ACeHeBIH * 00XBaIla MO-IUPOKA 00IACT OT 3HAHUETO IO TeMara,
KaTo TOBa € OTPA3CHO U B JUJAKTUYHHUTC 3aa4U Ha MUHU-UT'PUTC, KOUTO Ca C ITOBCYUC Ha 6pOI>'I HUIrpoBU

1 ydeOHU 0OCKTH U C TI0-BHCOKA CTETICH Ha TPYIHOCT.
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C unHTEpEC KBM HCTOPHATA

[IpomeckT Ha Hrpa Oellle HO-HHTPUIYBAI
BHHMAaHHeTO MH ce 3aJbP:Ka I0-TEIT0

TecTRaM 3HAHHATA CIIPAMO HHTEPECHTE CH

IloBede BBE3IMOKHOCTH 3a NIPHAOOHBAHE HA
3HAHHA

TToreue OTroBaps HA HHTEPECHTE MH
00 05 10 15 20 25 30 35 40 45
M IepcoHATHHPaHa HIpa YHHBepcalHa HIpa

Que. 5.7 Oyenka Ha obpazosamennama cmMouHOCmM HA 8udeo uepama ,,Acenesyu‘ — cmyoenmu c
uHmepec KoM UCMOPUSL.

Karo usiio n aBeTe rpynu yyamu — CTYE€HTU M YYEHUIH, Y4acTBAJIU B €KCIEPUMEHTAIHOTO
u3cieBaHe, OICHABAT MEPCOHAIM3UpPaHaTa BepcHsl Ha oOpa3oBarenHaTa BUAEO Urpa ,,ACCHEBIH
[I0-BUCOKO B CPaBHEHHE C yHHBepcaiHaTa Bepcus. OOaue MMa HAKOM IIOKa3aTelH, MO KOUTO
OLIEHKUTE, OCOOEHO Ha CTYJEHTUTE, HE ca KaTeropuuHu. EqHa OT BB3MOXKHUTE NPUYMHUTE €
npoGMIBT HA YYaCTBAINTE B €KCIIEPUMEHTATHOTO TECTBAHE, THH KaTo MpeodIiaaBaliara yacT OT TIX
HE ca Urpajy Jlocera 00pa3oBaTeIHA UTPH U OCBEH TOBA MMAT MallbK UTpoBU onuT. Heo6xoanmu ca

OIII¢ TECTBAHMSI C MIOBEUE YUYACTHUIIN U C MO-pa3HOOOpa3eH mpodul.

H3Boam oT mera rjiasa

[Tonmyyenure pe3ynraTd OT aHKETHUTE IIPOYYBAHUs CJIe]l TECTBAHETO HA UIpara, I0Ka3Bar, 4e
Ch3/aJicHaTa B Mpolleca Ha HAYYHU HM3CJIECIBaHUS IMEPCOHATM3MpPAHA BUJIIEO UTpa ,,ACECHEBLIHU €
e(eKTUBHO CPEICTBO 32 OOy4YCHHE M C€ OIICHSBA BHCOKO IO MOKA3aTellsi MPUTOJHOCT 32 YYCHE.
TaKaBa OIICHKAa AaBaT u y‘-IeHI/II_II/ITe, nu CTy,ZleHTI/ITe, HE3aBUCHUMO OT HHTepeca CH KbM TEMaAaTHUKaTa Ha
urpara. Bp3MOKHOCTHTE ¥ MOTHBAIUATA 32 YU€HE, KOSATO JaBa MEPCOHATM3UPAHATA UTPa CIPIMO

YHHUBEpPCallHaTa, CbIlO Ca 3HAYMMHU CIIOPC OLUCHKHUTEC HA CTYACHTUTE.

SAKVIFOYEHHUE

B HACTOAIIUA TpyA Ca pa3rjiCaHu W H3CJICABAHHW MHOI'O AaCIICKTH Ha TCXHOJOTHMYHO-
06a3upaHoTo 00yUYeHHe, KaTo Mo-CrelrnaTIHo BHUMAaHUE € OT/IEJICHO Ha IEPCOHATN3UPAHUTE UTPU KaTO
e(eKTUBHO CPEJCTBO 3a 00yUYEeHHE, KOETO MOXKE JIa OTTOBOPH HA MPEANOYUTAHUATA U U3UCKBAHUATA
Ha CBBPCMCHHHUTC Yy4alllU KW Ja T'M MOTUBHPA W TOAKPCIIA HOpHU YCBOABAHC HA 3HAHUA.
ExcriepuMeHTaTHOTO M3CleBaHE TMOKa3Ba, Y€ TEpCOHATM3MpaHaTa BEpCHsl HAa oOpa3oBaTelHATa
BHUJICO UTPa ,,ACEHEBIIM ~ € MO-BUCOKO OLICHEHA OT YHUBEPCAIHATa BEPCHUS 110 OTHOLICHHE Ha HEHHUTE
MOKa3aTeIu MPUroIHOCT 3a yYeHe, UTPOBH ONUT U 00pa3oBareiaHa cToiHocT. B mponeca Ha padota

CC MosABHXa UJICH 3a JOIIBJIHUTCIIHU U3CJIICABAHUS U PA3BUTUC HA pa3pa60TKHTe.
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Bb3moxkHoOCTH 32 Ob€II0 pa3BUTHE

HayuHo-npunoxxuute pa3pabOTKH M HM3BOJUTE OT JAUCEPTALMOHHUS TPYJ INE CIyXaT 3a

JI0pa3BUBaHE U YCHBBPIICHCTBAHE Ha IIaTdopmara 3a Ch3AaBaHe Ha 0Opa3oBaTEIHH BHUJIEO UIPU

APOGEE, kakTo u 3a HaATpakaaHe Ha HEHHUTE QYHKIIMOHATHOCTH. [IpenBrkia ce TOMbJIHUTEITHO

33[["[:J'I6OLICHO N3CJICABAHC Ha PE3YJITATUTEC OT BCHUYKHW AHKCTHH IIPOYUBAHHWA W H3IIOJI3BAHC Ha

HU3BOAUTEC KaTO OCHOBa Ha pa3pa60TBaHe Ha HM3CICAOBATCIICKO IMPOCKTHO MNPCAJIOKCHUC.

HepCHeKTI/IBHa HACOKa € W U3CJICABAHC HAa Bb3MOKHOCTHU 3a ICPCOHATIU3UPAHC HA 06pa30BaTeJIHI/I

BUJICO UTPHU, PEATTU3UPAHU 32 MOOUIIHU YCTPOMCTBA U MpEeJHA3HAYCHH 32 MUKPOOOyUYEHHE.

CnuchbK ¢ aBTOPCKHTE MYOJMKAIMY N0 IMCEPTAUOHHUS TPYA

B HACTOAIIMUA TPYA Ca U3MOJI3BAHU YaCTU OT CIICOAHUTC Hy6JII/IKaL[I/II/I Ha aBTOpa:

1.

Dankov, Y., Antonova, A., Terzieva, V., Bontchev, B. (2021). Applying User-Centered Design for
a Climate Resilience Video Game. International Journal of Differential Equations and Applications,
20(2) pp. 147-156. Academic Publications, Ltd., 1314-6084, SJR 0.1, Q4, Scopus - 1 uuTHpaHe

. Terzieva, V. (2019). Personalization in Educational Games — A Case Study. Proceedings of the

International Conference on Education and New Learning Technologies, pp. 7080-7090, ISSN:2340-
1117 https://doi.org/10.21125/edulearn.2019.1694 WoS - 4 nutupanus

Terzieva, V. (2018). The Potential of Educational Maze Games for Teaching in Primary Schools.
Proceedings of the International Conference of Education, Research and Innovation ICER12018, pp.
2480-2489, ISSN:2340-1095 https://doi.org/10.21125/iceri.2018.1542 W0S - 5 uuTupanus

Terzieva, V., Paunova-Hubenova, E., Dimitrov, S., Dobrinkova, N. (2018). ICT in Bulgarian
Schools — Changes in the Last Decade. Proceedings of the International Conference on Education
and New Learning Technologies EDULEARNL18, pp. 6801-6810, IATED, ISSN:2340-1117,
https://doi.org/10.21125/edulearn.2018.1612, WoS

Bonues, b., Tep3uera, B., [lankos, 5. (2021). YueOuu Bugeo urpu-nadbupuntu. ci. Hayka, XXXI,
1, Cw1o3 Ha yuenute B brirapus, ISSN:0861 3362 (nedatHo), 2603-3623 (enekTpoHHO), cTp. 25-33,
HanugHO Ha: http://spisanie-nauka.bg/arhiv/1-2021.pdf

Tep3uena, B. (2018). Bumeo urpu 3a o6yuenue B yumnuiie. COOpHUK moKiIaau Ha Hammonanna
koH(pepeHuus "O0pa30BaHUETO U U3CIICABaHUATA B HH(GOPMAIMOHHOTO 0011ecTBO", APMO u UMU-
BAH, 2018, ISSN:1314-0752, CTp. 84-93, HAJIMYHO Ha: http://sci-
gems.math.bas.bg:8080/jspui/bitstream/10525/2950/1/ER1S2018-book-p09.pdf - 4 unTupanus

Tomoposa, K., Tep3ueBa, B., Kanemoa-Kamapoga, I1. (2018). O6pa3oBaTelHUTE UTPH B YUUITUIIEC
— u3cnenBane u ananus. Joknanu Ha Hannonanna kondepenuus "OOpa30BaHUETO U U3CIICABAHUATA
B uH(MOopMamoHHOTO 00mmecTBo", ctp. 116-125, APUO u UMU-BAH, ISSN:1314-0752: http://sci-
gems.math.bas.bg:8080/jspui/bitstream/10525/2954/1/ER1S2018-book-p13.pdf - 4 unTupanus

Tep3ueBa, B., Togopora, K., Kagemosa-Kamaposa, I1. (2016). [IpenomaBane upe3 TEXHOIOTUN —
CIIOJICICHUAT ONMUT Ha Obarapckure yuutenu. Jlokimamu Ha HammonamHa KoH(epeHIUS

"O0pa30BaHUETO U U3CIIEABAHUATA B HH(OPMAaMOHHOTO 00mecTBO", cTp. 185-194, APUO u UMU-
BAH, http://sci-gems.math.bas.bg:8080/jspui/bitstream/10525/2756/1/ERIS2016-book-p19.pdf - 15
HUTHPAHUS

Anpodauusi Ha pe3yJTaTure

Yacrt ot MPEACTAaBCHUTC PC3YyJITATU B HACTOAIIOTO JUCCPTAIMOHHO U3CIICABAHC Ca MOCTUTHATU

U anpoOUpaHy MPH YYaCTHETO HA aBTOPA B IGHHOCTHUTE MO HAKOJIKO HAYYHU IPOEKTA:
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1. IIpoekT ,,AHanm3 Ha maHHUTE 3a oOydeHme 3a mHTerpupane Ha MKT pecypcure B OBITrapckure
yannmma“, punancupan or ®HU, Jlor. Ne IM02/1/2016. [IpoekTbT npukitoun ycnemrHo mpe3 2019 r.

2. IIpoextr APOGEE - ,HHoBatuBHa Iiardopma 3a WHTEIWICHTHH aJalTUBHU BHIEO WIPU 32
oOyuenne, punancupan ot ®HU no Hor. Ne DN12/7/2017. [IpoekThT npuKIt04YM ycnemHo npe3 2022 r.

3. Ilpoexkt HACJIEACTBO’BI' — ¢ pbroBoauTen Ha 3amayatra npod. bosn Bowues. IIpouemypa
BG05M20P001-1.001-0001 Usrpaxxagane u pa3surue Ha LleHTHp 3a Bbpx0oBU noctmxenus, 2020-2021 r.

4. TIpoexT e-Creha — ,,education for Climate Resilient European Architectural Heritage* 2020-2023 r.,

¢ ppKoBOAMTEN Ha Obarapckus exun mnpod. bosn bonues, ¢punancupan no nporpama Erasmus +, ¢ Homep

2020-1-NL01-KA203-064610.

OCHOBHH pe3yJITATH B 1MCEPTALMOHHUS TPYI

B Hacrosmus aucepTalMoHeH TPyJ ca NOCTUTHATH CIEIHUTE HAayyHH, HAyYHO-TIPUIIOXKHU U
IIPUIIOKHU PE3YITATH, KOUTO C€ sIBABAT U MPUHOCHU. Te ca CBbp3aHH C IPOBEJACHUTE U3CIEABAHUS U
TSAXHATA yCIIEIIHA pean3allysl 3a Ch3aBaHe Ha EPCOHATM3UpaHa 00pa3oBaTeIHa BUIEO UTPa OT THII
o0orarteH JJAOMPUHT C BrpaJiecHH MUHU-UTPU.

1) Cw3maseH € KOHIENTyaleH KOMOMHHMpaH MOJEN Ha ydam| C I[eJd H3MO0JI3BaHe IpH
NEpCOHAIM3UPaHE Ha 00pa30BaTETHN KOMIIOTBPHU UIPH.

2) Tlpemnoxxena e knacu(uKaIys Ha BUOBETE 00pa30BaATEHI KOMITIOThPHH UTPH.

3) IlpencraBeHa e KadyecTBEHAa M KOJWYECTBEHA OIllcHKa Ha wu3mnomsBaHero Ha WKT u
00pa3oBaTeTHN KOMIIOTBPHHU UI'PU B OBJIFAPCKUTE YUMIINIIA.

4) Ce3naneHa € METOMOJIOTHWS 32 IEePCOHATM3MpaHe Ha 00pa3oBaTENHU BHICO MIPH Ha
6a3ara Ha KOMOMHUPAH MOJET Ha yJarusl.

5) Cw3maneHa e METOOJIOTHS 32 IEPCOHATTM3MPaHe Ha 00pa3oBaTeHa BUACO Urpa OT THII
71a0UpPUHT, 000TaTEeH ¢ BrpajIecH! TUAAKTUYHN MUHHU-UTPH.

6) Pa3paboreHa e MeToI¥Ka 32 M3CIIEIBaHEe, BAIMANPAHE U OLICHSIBaHE HA MPUTOIHOCTTA 32
yueHe, UTPOBOTO BB3JCHCTBUE, €()EKTUBHOCTTA M HArJacUTe NPH H3IOJI3BAHETO HA
NepCOoHaIM3UpaHa 00pa3oBaTeIHa BUACO UTPa OT THII JaOUPUHT.

7) Cs3ganeHu ca yHUBepCcalHa U NEPCOHAIM3UpPaHA 00pa30BATENHHU BHJIEO UTPU OT THII
1aOupPHUHT, 000raTeH ¢ BrpaJieHu AUJAKTUYHU MUHM-UTPH, IOCBETEHH Ha Obirapckara

CPCAHOBCKOBHA UCTOPUS, KOUTO Ca YCIICUIHO BAJIMJUPAHU CIIPSAMO IropHaTa MCTOAUKA.
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