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INNOVATIVE AND FIEEH FORMS OF TEAGHINND
LEARNING WITH INF@GRNMDN AND COMMUN IICONT
TECHNOLOGIES

Joge Rugelj, Matej Zapuge

University of Ljubljana
joze.rugelj@pefjrsi

Abstract:This article presents a project for the modernization of study programs for teachel
education by introducing innovative forms of learning using ICT, which is carried out at tf
University of Ljubljana. A pilot project for the implementation ofcihersgpdiatédture

computer science teachers, based ormiggsigre learning and on trialogical approach to
learning, is presented.

Keywords: innovative didactic methods, -gdasign learning, trialogical learning, higher
education, informatt@mmunicati technology

1. Introduction

A group of experts in didactics at the University of Ljubljana was aware of th
need to introduce systematic support for lecturers and professors for innovativ
didactic approaches to teaching and learning using infatroationuication
technology (ICT) for a long time, but the lack of funds and insufficient support fro
the leadership of the University have prevented more extensive activities in this are
Last year the university finally got an opportunity teitarirathis field as it
received an invitation from the ministry responsible for education to participate in
public tender for funds from the European Social Fund in the program Innovative a
flexible forms of teaching and learning in the pestaglygicagrams. There were
finally funds available for the implementation of the project on modernisation ¢
teaching and learning activities at faculties of the University of Ljubljana, which off
study programs for teacher education.

Lecturers and prefors involved in the education of future teachers need to
have priority in these activities, as they have more experiences in innovative didac
approaches and they contribute significantly to the development of skills an
knowledge regarding the u$€Toin learning process that future teachers must
acquire during their studies. They have also a significant indirect impact on gradu
improvement of the quality of teaching and learning in Slovenian primary an
secondary schools.

Preparations for thelementation of the proposed project have been under way
for several years. Prior to the project application, they included the identification
active research groups and individuals in this field and joint design of projec
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objectives (Rugelj, 2013)international summer school for postgraduate and
doctoral students on active forms of learning with ICT, called ALICT, was organist
with participation of professors and students from-tesBairtiversity "Neofit

Rilski" from Blagoevgrad, Bulgaddran University of Agder from Kristiansand,
Norway (ALICT, 2014).

Research group from the Faculty of education participated in the Erasmus-
project Creative Classroom, in the framework of which innovative forms of teachit
and learning using ICT wereduced together with partners from universities from
Estonia, Finland, and Croatia for teachers from Estonia. The final results of the proje
with examples of good practices and developed multimedia learning materials |
English are available tot@tested teachers around the world (Creative classroom,
2016).

2. Project on ICT in study programs for teacher education at UL

Within the framework of the project, research and development work in the fiel
of subject didactics and the integratiortexfhmeMogies into teaching and learning
continues. Researchers from the University collaborate with reputable universitie
and international institutions in the field of research and development and ir
identifying good practices and achievable gogtaiakie environments.

In the preliminary analysis, the faculties have proposed a number of activities f
raising students' competences and the efficiency of the use of ICT. Most significa
are the following:

1 increased use of {§llpported equipmenttiier purpose of measuring,

monitoring, diagnosing, evaluating;

1 improved didactic use of interactive whiteboards;

1 development of interactive multimedia teaching materials suitable for moder
strategies and learning methods (reverse learning, validdton dete
learning by research, mobile learning, ...);

1 introduction of physical computing with the emphasis on contextualisation an
conceptualization of ICT use;

1 employment of 3D modelling for early technological literacy already at the
level of prprimargducation and the first year of primary education;

1 expansion of interdisciplinary approaches to raise innovation across the entir
vertical of education;

1 introduction of I&tipported experimental work in a real, virtual, and remote
laboratories.

These atvities will contribute to improving learning, increasing the digital literacy

of students, and improving their competences needed for competitive participation
the labour market.
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2.1. Analysis of the current situation

In the framework of the pr@jedhdepth analysis of the situation was made in
eight faculties and in academy that carry out pedagogical study programs. Acader
of Music, Biotechnical Faculty, Faculty of Chemistry and Chemical Technolog
Faculty of Mathematics and Physics, HaColtypaiter and Information Science,
Faculty of Sport, Faculty of Arts, Faculty of Education and Faculty of Theolog
participated actively in the preparation of the methodology and instrumentation, :
well as in the empirical research and in the prepdhaticeport. Examples of
good practices for the use of ICT were studied using the method of interviews wi
representatives of "advanced teachers". A group of experts developed a
guestionnaire on teachers' experiences of the didactic use o€ memutifon t
modernisation of study programs in order to ensure that graduates will have bas
knowledge about didactic use of ICTs in individual fields of expertise and will be at
to recognize the potential of ICT for achieving higher readingnigepapism
and students. Students were also included in the survey.

2.2 Training and other support for participants in the project

The results of the analysis were the starting point for the preparation of trainin
for the participants in the projaalbas for planning the adaptation of methods for
conducting lectures and seminars with the support of ICT. An analysis of the situati
in comparable academic environments in other EU countries, where technology
used in an efficient and professiapabiso contributed to the development of
foundations for the didactic use of ICT.

Trainings in seminars, workshops and mutual hospitations were prepared fo
participants in the project at several levels of complexity, taking into account the
previousfowledge and specific needs. Trainings have been carried out by the
experts for didactical use of ICT from our university and from different institutions fre
abroad. We have also organized three internal conferences with the aim of presenti
the projestactivities, didactic use of ICT, and good practices in various fields.

After that, with the support of groups of experts, professors and lecturers hav
developed modifications of their teaching methods in their courses and then te
implementation gfiot course with students. Adaptations focused on the thoughtful
use of ICTs in order to encourage future graduates to develop the skills anc
knowledge of didactic use of ICT in the learning process. In all these activities
professors and lecturers bagart from the experts in didactics and in technology
from our centre for innovative didactical approaches with ICT.

3. Pilot implementation of our updated course

In the following sections we will present a pilot implementation of the modifie
course "[C supported learning materials". The course was renovated and
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modernized with the introduction of active forms of learning, especially in the form
independent project work in small groups of 3 to 4 students.

Students designed and developed a diolagticer game, thus integrating
knowledge in general and subject didactics as well as information and communicati
technology skills. We introducedtie learningpproach (e.g. project work in
groups) anulialogical learningrinciples. The trialablearning plan consists of
forms of learning in which students collaboratively develop, change or create comm
artefacts in a systematic process. It focuses on the interaction that occurs with tt
creation of concrete artefacts, not just betweefi'¢ielmgeal approach™), or
within one's mind ("monological" appr

The process of creating games is based on to the SADDIE method (Specificatio
Analysis, Design, Development, Instructional and Evaluation), svitheh define
stages of development of educational materials and we developed it at the
Department of Computing and Didactics
2014).

The educational game has, in the trialogical learning sense, the role of artefac
whit students have to design and develop to the final product. During the design ar
development phases the entire process is described in the project documentatio
Students use the online project coordination system Zoho to plan work, record resul
commuicate, share materials and collect project documentation.

The final game is not the most important objective of the course, since the proce:
of creating educational games is designed in such a way that students acquire mo
general pedagogical competeswoes as abilities for project management, for
computeaided collaboration and group work on distance, for selection of appropriate
didactic methods, for instructional design, and for critical analysis and evaluation.

Students prepare project documeiiaibphases of the project, which shows
the extent to which students have acquired competences (didactic and technical) f
the independent development of learning materials. Didactic competences ar
assessed according to the appropriateness oleanosen objectives for the
game, the relevance of learning objectives according to the selected taxonomy, tt
meaningfulness of selection of activities for achieving selected learning goal, tt
correctness of linking learning goals with the objibetigamef and consistency
in the respect of the rules for the preparation of learning materials. We will b
interested in the analysis of the final game, we will review the beta and gamma te
forms and find out how they were taken into consideraticasdVevaluate
technical competencies that will be gained in the course, such as the smootl
gameplay without errors, the quality of graphics, animations and sound, and th
intuitiveness of user interface.

In addition, students write a project loghshelescribe activities in the group,
present organization of work in a group and describe how the communication in tl
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group took place, describe problems they encountered, critically evaluate eac
individual's contribution to the project and abdetaith#rat allow the professor

to inspect the dynamics of team work, to detect problems that arise thereon, and wh
necessary also appropriate intervention. At the same time, such a document is al:
an important basis for assessing the work cdisdivicel group.

3.1. Game development process in the course

Students independently formed groups and identified learning goals in compute
science curricula for elementary or secondary schools that pupils find difficult t
achieve according to theiergapce. In such cases, the use of didactic games is
justified, although for their implementation we need more time than with tradition
forms of teaching and learWgtton, 20D5

The project work is based on the SADDIE method, which we developed for thi
purpose, and is an extension of the ADDIE method developed in the 1970s to prepe
educational material in the US Army (Forest, 2018). This model is the basis for mc
of the modethat they use today in the development of educational content.

We added Specification phase to the above mentioned phases at the beginnin
of the development process, in which students identify the problem in the learnir
process that can not be effdgtsolved by traditional methods, define specific
learning objectives and suggest an innovative didactic method or game techniqu
through which this problem can be resolved more efficiently. In the usual practice
developing teaching materials, tsadneother authors formulate didactical
solutions and hand them over to the material's creators. Our students must mast
both the content and the didactic part as well as the technical solutions on the bas
of their previously acquired competencederdhie makes sense to carry out this
phase on their own as part of their activities in the project.

The whole game design and development process that was used in our course
presented in the chapter erffidledus computer games design foreartieg
in teacher educationa monograferious games, interaction, and simulation,
published by Springerlag (Rugelj, 2015).

This technology is rapidly progressing and we are trying to follow and select suc
solutions that enable students toteettlieaselves to the most important didactic
aspects, and the technology provides most technical solutions in game realization.

Implementation is in the context of our project the use of educational games i
the learning process. Students prepare thesirtlgginthey have designed and
produced in the framework of the project. The "pedagogical package" contains all t
necessary instructions for including the game in the classroom. These are all activit
that need to be done with pupils before usimyethwlgjle playing the game and
after playing and can be designed and stored in the LePlanner environment. In tt
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next semester, our students will, during their teaching practice activities, take the
games to schools and test and evaluate themamdassro

The method for integration of serious game into a classroom is specific for eac
game. This topic is discussed in more detail in (Rugelj, 2015).

3.2. Technology used in the project

In the pilot project we used two different development enviedrements t
designed for the development of games. They differ in the ease of use, the numb
of functionalities they offer, and complexity of the games that can be made with the

The first tool we offered eAslventure eAdventure is an open source
devedpment environment and game machine for Windows and Mac operating
systems, developed by thkC® research group at the University of Madrid. This
group deals with the development of serious games for education and medicine. T
program is designed to tereamlventure 'show and click' games, based on an
interesting story, on collecting and using items, solving puzzles and on rich dialog
The eAdventure program is very easy to use, it does not require programmatic
knowledge and greatly simplifies thg witie game. Its biggest drawback is a
limited set of functionalities.

Another development environment that we have proposed tdJstitglents is
which is a game development environment for Windows and Mac operating systel
designed to produce comm@exeg. It requires from users fluency in C# or Java
programming language. With this tool it is possible to produce 2D or 3D games of a
genre and complexity. It is possible to implement practically any functionality with
Fortunately, it offers a whelready written scripts that can save developer's time.
Unity can be used free of charge by students.

We found that the specific digital competences, important for our students, are: .
the ability to communicate and collaborate with digitgieecBhthe ability to
create and modify digital content; 3) knowledge about intellectual property and i
application in practice; 4) the ability to solve conceptual problems and probler
situations in digital environments.

3.3. Student projects

Duringhe semester students developed four educational games that covered
various computer science topics. We want to expose a project that exceeded pil
requirements and demonstrated excellence in pedagogical and game design. Histc
Journey is an educatiomahey intended for learning how to program in a block
structured programming languages (e.g. Scratch, Blockly, Snap!). It was develops
with Unity and uses stylish 3D graphics that resembles popular block toys. Stor
graphics, learning goals and diffieuttyselected in a way they are suitable for 9
to 12 years old pupils. It covers the following learning goals: 1) Students are able
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express the solution for the problem in a sequence of predefined commands; :
Students are able to represent a sirkplétiesn algorithm; 3) Students can design

an algorithm based on instructions written in simple text; 4) Students are able t
evaluate the efficiency of different algorithms for the same problem.

The story begins with a scene where main cRamkdtisforians taking a
history test at school. Something extraordinary happens and Vinko and his friends ¢
teleported back in time to the old Egypt era. His main objective is to figure out wh
happened and to return everyone safely back to thenprdlager is confronted
with serious of quests that are designed in a way that the knowledge of correspondi
learning goal is needed in order to formulate the correct solution. For example, play
has to make an artificial legrfelegged Gougiho Ist his leg in a vicious dinosaur
fight. In order to complete this game goal he has to write an algorithm using blocl
that represent Vinkobés actions (e.g.
using knowledge defined in learning goaldaifethis guccessful at completing
the game goals he implicitly proves he achieved the corresponding learning goals.

3.4. Student evaluation of the upgraded course

11 out of 12 students who attended the course ICT supported learning materia
durig winter semester of the academic year 2017/18, participated in the evaluatior
The number of students involved in the survey is small, but this is our reality for yea
We received valuable information from open questions where students described th
opinions descriptively.

We used -point Lickert scale in our survey. In the first question we asked
students whether they understood the content in the course better because of the u
of ICT. 70% of students answered that they agree or completely agree. The avera
score was 3.8ith standard deviation 1,1, which we consider to be a good result.
When they were asked about the quality and efficiency of implementation of learni
activities, the resulting average score was 4.0. The result shows that student
evaluate the perforeeof the activities as very well and no one was unsatisfied
with the performance. Very similar results we got for a question that examines tt
attitude of students to the use of ICT in the course, where average score was 3,9 w
standard deviation \@hk fourth question, students express their opinion on how
successfully professor integrated ICT in the implementation of the course. Th
average score was 4,3 with standard deviation 0,7.

The rest of questions in the survey were open ended. Theyogée u
qualitative data, with respondents' opinions and experiences.

Among the key advantages of using ICT in the implementation of the course
students emphasized the possibility of active communication among the members
the group online, without ¢leel 0 meet physically. They liked the practical use of
tools for creating different materials for educational game (e.g. characters, artefaci
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scenes), as well as the game itself. They estimate that in this way they learned mo
than learning only thecfionality of the tool without its meaningful application to a
real problem. In the use of ICT, they see the enrichment of teaching and learnir
activities because they have a positive effect on their motivation for learning. The
repeatedly pointed outhieir answers that they liked the fact that in the learning
process they themselves developed an educational game that they published on t
web and thus offered it to others for use. They liked the use of cloud services becau
they made it easier tarstfiles and record versions.

Among the suggestions for future updates of the course, they told us that the
liked it because they learned a lot about the latest technologies in the course and tt
the course should be updated regularly when the appeaneStudents want
more activities in the course that deals with video recording and processing, and mc
options to choose from game development environments. They suggested mot
collaboration with students from other study programs to intseipdiaantiyrih
game development, which we consider to be a very positive result.

The students gave the most answers to the question about the use of the acquire
knowledge in their future work in the classroom. They pointed out that the learne
knowledg is not useful only in the teaching context, but that they have acquired
knowledge that makes them more competitive in the labour market. They emphasis
the acquired knowledge in the field of computer graphics, which they believe will |
useful for teacly. Students also noted that in addition to professional knowledge,
they also developed competences for cooperation with members of the group, as th
had to communicate in the course of their work, exchange information, divide th
work, and take intoaott deadlines. The activities connected to games motivated
them to use games in their teaching, because they realised it is an innovative way
teaching, which can help in more effective teaching in many different courses. Thi
like the fact that they eatively engage pupils in the learning process through the
game play.

The last question in the survey was about the student proposals where they wou
use ICT to achieve objectives from primary or secondary school curriculum. Th
answers are very inténgs Many of them believe that ICT could be applied to any
topic, while it is evident from the answers that they are aware that the activities shot
be carefully planned. They emphasize that ICT should only be used when it suppo
learning and conttésu to achieving learning outcomes. Among the concrete
suggestions they pointed out the possibility of using ICT in astronomy, as they cot
illustrate movement of objects with animations, and using objects for observing ste
to search for objects innilght sky. Many see the advantage of using educational
games for illustrating complex models or processes, modelling, manipulating ar
observing the behaviour of the system. They are aware that, through education
games, we can design scenarios titatdzabié understanding of complex, heavier
learning contents.



Xl Oy d 50 dzdz0 € 15 da¥ § 16 §f dzyf o W) ozh § B D Gek] & & @ §f Is tERB s 19

4. Conclusions

We discussed with our students about their impressions and experiences at th
end of the course. From their responses we can summarize, that they were high
motivated foroduce a very good game, and that they therefore studied additional
learning materials and other sources. They were delighted to experience the whc
process of creating a complex project and thus learned how to work in the group,
they had to plan, fiEpate and help.

We believe that using the trialogical method of teaching we have met the
challenging learning objectives of the course and have even exceeded themn
Students were highly motivated to work, since they for the first time designed ar
creatd the game by themselves. Thus they achieved all the foreseen learning goal
of the course. The advantages of this approach were that students have been active
involved in the learning process, and most of the time they were in various interactio
witheach other, with lecturer, and with the game they produced. It would be difficu
to achieve the same level of attainment of the envisaged learning objectives equa
with any other method. All the games created in the course can be found on dedicat
webportalhttp://hrast.pefdirsi/zipugndhttp:/hrast.pef ditsi/games

One of the problems we observed during the implementation of the project was
great complexity of the Unity program, which required excessive efforts from studer
and preverttém to dedicate more time to didactical aspects of game design. In the
future implementations of the course, we will use another game development toc
that is less complex than Unity, but offers more functionAlityethtamee We
decided for the dighire Studio environment after a careful review of the available
tools. It is designed to create adventurous, "show and click” games, it does not requ
advanced programming skills for use, it provides a wide range of embeddec
functionality and offevgag to write the code.

In the future, we are going to link activities in the course with other courses, whe
students could participate anyhow in the development of educational computer gam
to share their ideas, skills and knowledge. We belieus¢hat the trialogical
learning concept is a good option for many other courses, sincenitosbrofprise
the important elements of the-dgte learning process.
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Abstract Computational thinKia@) as a paradigm for learning computer science among
young students, has seen a large increase iitypdpulag recent years. Mainly it is
described as a probkaiving process that includes logical, analytical, algorithmic thinking
and dispositions, such as the ability to confidently deal with complexétydedd open
problems. The goal is to inaspdengage the learners in such a way that they get an idea of
concepts on a concrete operational level. Its development could be supported by differe
activities, including variety of curriculum approaches, workshops, summer schools, semine
etc. In the@aper we analyse the projects developed by primapypsiscooing the
constructionist workshapd the projects developed by students, prospective computer
science teacheWe were interested in how the students understand computational concepts,
as a dimension@f, reflected in their projects. We quantitatively assessed projects with Dr.
Scratch tool, which checks the presence of the previously mentioned concepts and offers
feedback report with ideas and tips how to improve the code,mimiogtd age st ud
desire to keep on developing their programming skills. We compare the learning outcomes
two differeptojectsMaze and Escape Room. Our focus is on differences in thinking between
pupils and students.

Keywordscomputational thigk Scratch, evaluation.

1. Introduction

Computational thinking ,(@Tgrm coined by Papert in 1996, and reused in
2006, by Wing, has seen a large increase in popularity during recent years. There
no agreed upon definitioBfut it could be cumesed as a problspiving
process that includes a number of characteristics, such as logical, analytical
algorithmic thinking and dispositions, such as the ability to confidently deal wit
complexity and opaded problems. The goal is to inspingalne the learners
in such a way that they get an idea of computer science concepts on a concret
operational level.

In the paper we described how pupils and studentSThbvelaph projects
in educational programing environment, Scraticih, deloped at MIT Media
Lab is the world's leadingliog platform for kids agedL8.ttt already has over
15 million registered users and over 22 million shared projects (Roque, Rusk
Resnick, 2016).
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We used two project activities: Maze and Escagenfopragraming. In our
research are involved pupils agd@ &nd students, prospective computer science
teachers. By means of qualitative anatysedline the differences in pupils and
prospective teachers thinking during solving programmis,g proble

2. Theoretical background

CThas been widely accepted and promoted both as the skill set that programmer
develop, and as the general thinking skills computer scientists should develop as th
learn the discipline. The first approach is basedea th&CiT skills should
ultimately be evident in programs.written

In the current section we describe the meaning and dimensioms of the
assessed through prognéng projects in Scratch. We describe foundations of
projecbasedearning.

2.1.Computational Thinking

CTwas first mentioned by Pgf6A6)Yo suggest a way to efficiently apply
novel approaches to problem solving. Papert talked about students using compute
as instruments for learning, developing creativity, innovatiamg skl $a@h
The explanation of the term came later in the year 2006, when Jannette Wing wro
an article describing the tef. of

CTis very wide and comprehensive term that includes many {20@€)Wing
defines it as a range of mental atlsnvolves solving problems, designing
systems, and understanding human behaviour, using the fundamental concepts
computer science. She predict€Thetl be taught in schools as basic skill such
as reading, writing, and arithmetic.

Brennan and Ruesk suggest the following key dimensi®h&arhework:
computational concepts (iteration, parallelism, etc.), computational practices (e.(
debugging projects or remi xing othe
(reflective thinking about codBrghnan & Resnick, 2012). The focus of our
research is on the computational concepts.

Brennan and Resnick (2012) separat€3eeeicepts.

1 Sequences: In programritiisgvery important that the activity or task is
expressed as a sequence of indistépal or commands that can be
performed by the computer. They should follow gradually and in the correc
order, like a cooking recipe.

1 Loops: Loops are a kind of mechanism that enables us to execute multiple
sequences and/or execute sequences indafinitélysome condition is
met.
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1 Events: Events are an important element of interactive media as a trigger o
one sequence. As an example, we can take the start button, which trigger:
the playback of music. In Scratch, we can trigger the action &y pressing
green flag, a space bar, etc.

1 Parallelism: Parallelism is the implementation of several different sequence:
simultaneously. There are two types of parallelism: parallelism between
sprite and parallelism within a sofgjextThe parallelism betweeitesp
involves the implementatisaveral different sprit@shaeachspritehas
its own sequence, trigdebythe same event.olfie spritdhas a few
different actions that are triggered by the same condition, a parallelism withil
a sprite is apgdi.

1 Conditionals: They provide the ability to include branching in the process.
based on some conditions.

91 Operators: They allow programmers to perform mathematical operations
(such as addition, subtraction, division, and multiplication), operations on
strngs (such as bundling) and emeafunctions.

9 Data: Data involves storing, retrieving and updating values. In Scratch we ca
use variableA. variable can Beaumbera stringoralist that may contain
a set of numbers or strings.

2.2 Project based learning

Projecbased learning (PBL) is a model that organizes learning around projects.
According to the definitions found in PBL handbooks for teachers, projects ar
complex tasks, based on challenging questions or problems sthaeimgoive
design, problesolving, decision making, or investigative activities; give students the
opportunity to work relatively autonomously over extended periods of time; an
culminate in realistic products or presentations (Jones, Rasmus$s&f9&; Moffit
Thomas, Mergendoller, & Michaelson, 1999). We think that future teachers need
experience projbetsed learning through the same activities, as they will work on
with their students in classroom. Therefore, we compare and analyse projects ma
by students and pupils.

3.Empirical research and analysis
In the current section we describe the sample and online project assessment toc

3.1 Sample

We analyse Maze and Escape Room games programmed by students
prospective teachefsomputer scienand pupils ad8 to 12 years at different
courses and workshops. Maze games were created by 16 pupils at a workshop al
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8 by studentspddagogical programnmoofipiter scienc&scape Room games

were created by 8 pupils at a workshop and 11 Studengsipils already had
previous knowledge in Scratch. Students had experiences with introducton
programing in Python.

3.2. Projechssessment in Scratch

For quantitative analysis we usegopere web application called Dr. Scratch
(Morend.e6n, Rdbs and RomdBonzélez 2015).

Dr. Scratch allows learners to evaluate their projects an@Teceies s0
they can discover their own degree of development of this ability. In addition, the tc
offers a feedback report with ideas and tips hoawvéotimpcode, aiming to
encourage studentsd desire to keep ¢
Scratch also supports teachers in the assessment tasks, offering a complete repc
that could be used to identify specific issues in an automatieneaoiiiv
Robles& Rom&onzal ez 2016) . Dr. Scratchos
bad habits of programming or potential errors and common misconceptions, such
unimportant sprite names, repetition of code, code that is neverdettecuted an
incorrect initialisation of object attributes{Mdreand Robles 2015). Dr. Scratch
has limitations in assessing funda@€skdls as debugging and remixing. Also,
Dr. Scratch could not evaluate functionality or creativity.

CT score is assigned based on next seven criteria: flow control, data
representation, abstraction, user interactivity, synchronisation, parallelism and log
Analysed project can get from O up to 21h@maiigS points for each of the seven
criteria. le feedback given by Dr. Scratch depends on the score assigned to a
project. With score increasing, the information we get is more sophisticated, intend
for advanced users. Depending on the score, there are three possible stages: bas
developmental amdster as the highest stage.

3.3. Analysis by Dr. Scratch Criteria
For evaluation of projects we chose Dr. Scratch. The projects are evaluated b
the criteria presented bélbevend.eon Roblesand RomaBonzalez 20115

Flow controis related to thehaviour of the controlled sprite. It involves certain
blocks that are repeated for a number of times or until the situation arises.

Available points:

1 1 point: the project uses the most basic way to control the behaviour of a
sprite.

1 2 poins. theproject uses repetition, which is achieved with a repeat of
instruction blocks.

1 3 points: the project uses repetition, which depends on a given situation.
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The concept of data flow can be related to the concept of sequences and loop
described by Brennad Resnick (2012). According to them, sequences are a key
concept in programming, expressed as a series of individual steps of instructions tt
can be executed by a computer.

Data representatiaiterion refers to the set of information about tbe sprite t
run properly.
Available points:
1 1point: if in a project each sprite has a number of attributes, such as position
orientation, costume and visibility of a sprite.
1 2poins. the project uses variables that can store different types of data.
9 3 points: tharoject uses lists to store project information.

TheCTconcept of the-salled data defined by Brennan and Resnick (2012) can
be related to the Dr. Scratch data representation criterion.

Abstractiorcriteria reflecan ability to break a problem into smaller parts that
are easier to understand, program and debug.

Available points:

T 1point: different scripts control
deals with a particular issue.

1 2 poing: the projeatontains new uskfined blocks that consist of a
sequence of instructions.

1 3 points: the project uses clones.

User interactivitgneans that, the person who is running the project can perform
actions that provoke new situations in the project.

Availablegints:

f 1point: the project uses fiwhen gre
1 2poins: the project uses blocks, which allow user to interact with sprite.

1 3 points: the project uses a webcam or a microphone to create interaction.

Synchronisatiorcritgion refers to a concept, which allows our sprites to
organise things to happen in the order we want.

Available points:

T 1point : the project uses MAwaito b
sprite.

1 2poins: the project uses messaging or broadcasting.

1 3 points: the project uses synchronisation to make things happen in order w
want.
Parallelisms in Dr. Scratch defined as a possibility that several things occur
simultaneously, similarly to Brennan and Resnick (2012.
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Available points:

T 1point: the project has several S
clickedo.

1 2poing: in the project several things occur when the user presses a certain
button or clicks on an object.

T 3 points: the project us baskdropor e ¢
switchwilsen oddamdiatike.e s s

Logic criterionaccording to Dr. Scratch website explanation, refers to the
projectdéds ability to behave different

Available points:
T 1point: the project uwtslkeesnd.i mple co
1 2poins: t he project thead eldlsedks, such

1 3 points: the project uses logical operators in term of combining the
conditions.

Brennan and Resnick (2012) define this coopeptass.

Assessment of projects

In Table 1 and Table 2 we compare the results of projects evaluated with Dr
Scratch online tool.
Table 1: Maze projects evaluated with Dr. Scratch and the differences betwee
studers @nd pupsl@sults.

averagq average differen| stdeymedial mode]
il 1. . 2 2
Flow control PUPES S 0.3 0.5
studenty 2.1 04| 2 2
. il 1.3 0.6 1 1
Data representati BUPTS 0.3
student{ 1.6 0.5 2 2
Abstraction pupils 1.0 0.2 041 1 1
student{ 0.8 0.5 1 1
. o il 1.9 0.5 2 2
User interactivity BUPTS 0.1
studenty 2.0 00| 2 2
il 1. 1.
Synchronisation BUPTS 0 0.9 3 0 0
student{ 1.9 1.6 3 3
Parallelism pupils 14 0.6 10l 1 1
studenty 2.0 14| 3 3
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Logic pupils 0.9 11 0.3 1
studenty 2.0 1.1 1

il 4 .
Score PUpTS S 29 3.6 8
studenty 12.4 471 145]| 16

Table 2: Escape room projects evaluated with Dr. Scratch and the difference

bet ween studentsd and pupil sd result s
averagq average differen| stdeymedial mode
pupils 2 0.5 2 2
Flow control 0.6
student{ 2.6 0.7 3 3
. |pupils 1.6 0.7 2 1
Datarepresentatic 0.3
studenty 1.9 0.5 2 2
) pupils 0.0 1 1
Abstraction 0
student 0.0 1 1
. .. |pupils 0.0 2 2
User interactivity 0.1
student{ 2.1 0.3 2 2
L pupils 3 0.0 3 3
Synchronisation 0
student 3 0.0 3 3
) pupils 2.9 0.4 3 3
Parallelism 0.1
student 3 0.0 3 3
upils 1.5 1.1 1 1
Logic LD 1
student{ 2.5 0.8 3 3
pupils 14 21| 14 | 16
Score 2.1
studenty 16.1 19| 17 17
4. Analysis

From comparison betwEale 1, Table 2 and Figuve @leduct some basic
differences and some expected similarities between pupils and students.

The results of the Maze activity, presented in Table 1, show that the bigges
difference is in the category of logic, which we assume is due to tha differences

reasoning among pupils and students. Instesd ot h efi/ el s e o

pupi |l st huesnedd cA®igf diffetemce alsoloscurs in the category of

con

synchronisatigfigure 1)We attribute the differences to the greater complexity
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(broadcasting and messagin) st udent sé games. We
difference in the category of parallelism as shown in Table 1, which can be explain
by the expected complexity of student
other catagies the differences are not notable which was expected due to the nature
of the task that was given to them. Creating a labyrinth requires the use of interactiv
bet ween usaher@ljects, pan intéractioa betdveen a sprite and the
wall or with any other objette.at 6 s probably why al/l
achieved the same amount of points, regarding this criterion. The concept of us
interactivity can be related to Brennan and Resnick (2012) conditionals sentence
The small native difference in the abstraction category is attributed to the fact that
one pupil defined his own blocks in hjsngachewas awarded by Dr. Scratch

In general, the differences between pupils and students are smaller within th
Escape Room activitige results of the Escape Room activity, presented in Table 2,
indicate that the biggest difference is in the category of logic, where students use
nested conditionals. The only other difference in Escape Room project is shown
the category of flomtcolwh i ch means t hat students \
not j ust fi r e Allepaptisdbandastidenisusporetl ®p ndarksl in the
categories parallelism and synchronisation, which can be attributed to the type of t
activity and its reqoiemts, for example changing the scenes between levels.

Before the analysis, we have assumed that the concept of abstraction would mal
a gap between studentsE and pupil sé
come true. Nearly all the projecesevaluated with 1 point in the category of
abstraction. Dr. Scratch assumes the use user defined blocks for 2 points and cloni
to evaluate the abstraction with 3 points. As user defined blocks and cloning are «
advanced concept and our objective wapare students for teaching primary
school pupils, we encouraged the students to use mainly the concepts that can t
developed by an average pupil. If we relate our findings to Brennan and Resnic
(2012), we would realise that pupils do not detraldjpalas a concept but as a
practice, which they characterise as building something large by putting togethe
collections of smaller parts.

Conclusion

How to asse€sTis open research problem. Denning (2017) argues that it should
be assessed as a skill, rather than through knowledge frameworks (Sentence ar
Csizmadia, 2017). Skills and conceptual computer science knowledge intertwine w
each other and they are tetlédCTduring programming. We suppose that having
a clear conceptual knowledge of a discipline can also support the development
related skills.

Our approach is to directly assess evideoncepofer sciencencepts in
programs. If programming is reflecting the way of thinking, then th€Tdea is that
can be assessed by the quality of the programs that a student produces.
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In the paper we compaine results @fTassessmemetween primary school
pupilswho attended two workshops in Scratch, and students, prospective teacher:
of computer sciené®rCTassessment we used Dr. Scratch tool (Mayeno
Robles & Rom@onzalez 2016). The purpose of our analysis was to compare the
way of thinking of botiugs during devetognt ofiypical projects in Scratch, such
as Maze and Escape Room.

Escape Room projects are more advanced and complex then Mazes (Figure 1
The Escape Room problem enables students to develop conceptual knowledge abc
the ordering ftlgs happen in the order we want), reflected in the criteria of
Synchronisation, and concept of Parallelism for both groups: pupils and students.

Students have more developed CT in comparison viitlyeneihere is
2 to 3 points difference in the total score lie¢wepits anthestudents, which
was expecteHor deeper understanding of CT development among the participants
of the both groups pupils and students we need to use more instruasénts or at le
more sophisticated qualitative analysis of the projects.

According to Brennan and Resnick (20i@sémee of described concepts in
the project thédewlopimenGits refl ecting
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VrlusBur RUHTARZSJERIBBOULIBQULUD I AZ
[ OW d4lsswdtso O, 1 0ddj ZOxuftffiPwtse O,

S1uv Al js¥%dl tdahmsdh, Gts. 1 ZOce 5
ddureva@swu.bg

Bl MsOdwlsO Mj OdO&dL (O GlteOy jddjsts
odLOYdwk0O. [dmMCkldteOls fMj Jjdhsdksedw
dzdydd LO fsdWlsdwlksO. 10O jd § MteOo dz
o dzd Isj steide{d ALj® distpddzj Isgs StcedzdlsdodLi o
CljtedmlsdSdlsj sz dztfsbtEL OydwlsO o

s ysed Hi@godL Oydy, BdRjodstdLi &, Ct5¢dedk

1. Jreydys2y
RGtesoadLOydw (gamification) jJ Stdyj
Cswiss s jHAREO MsttOdkd dslsde O, f SHI
sftej H] dzj ZBIsH HizE OIS Ms@OZO Mmi Hj2Misoa O L
ZO0 kZyofmlsddydlsy d fsdi30cO0 L O sls¢ dz¥ Yo Odz
MsteOlsjcecddlsy d OSIsdSdlsy 2 BsecOl HO MM
ydewsls d HO ftojol odgOls B dd @R fd Jsfi dzdlf tod
LOfdzjdgv o O d ftejHdLOdEC Olsj dzmlsea ©. | fipd y¢< t
detwsoadL OydqwilsO (gamification) J d&shjdz
v Csd Bl ftesBdzj BBflsj o i atej d3j dadetslsts tSE
LVUJdaj sts j o Hd3j s deO Ydfn difdydatpctods), dzid)
9 jHjdYUiMEO jEtsdtsedwy, Jjotds ydsddzO Isj
O dOkZzydz® B ZOMIis q’Ll]’istLsO te OL dzd ydzd
GJjdzgj tedtcOls desod wfitejHJdz] ddW, Csdls
9 0" QdBIW.HEZR cdz¥ iIclsts COL destsBtOL dJ tsls
Jdgilsts dzgj sy j HO Mmj ssihtsH .y dall sEBET
sfdhji COlts AOCIl dzO ftwdHtsBdo Odzj dzO
' o O d L dzOdedv, dfdsch JtHtg jdadtfts y dzlsiy) cazf
O HtS9 jJHOI HB {slsjdyd OdzdzO {1 tcsd3
ZOIO d20 L dz0ded jIss, lsdesh jdzdj st
SBRr9 OISO dzO0 ftojydoweOdedwlsO. i [ 7
ZzZs O dz0 dzOflstswh OlsOtsﬂt}ls;@qu"dzq’J s Od®J |
d LO Ekvyjdzj ol ter kz q’Gtstsaq’Lqu’WlsC
dLoOydwiso d Cd* utsed HjWdddydd %
L
Is

I GQIINII=
~ 2GS gueIy

2O FrOtt0CIlsjtedmisd ¢ disgd rdg® dtisfipdits o
dodLsdg do. i Sdis dzfistclz €
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2. vl sflsk tsB 2HMfc2dByYy 28

21 r2def B H2Y
[ OO Agamificationfi dd&30 Odzs dzd?2 S
i &z OtMSd jLdS, LOkSsO o dzOh OO ddls
j2dd¥dcoydqwi d AdctseadLOydwh. ujts
2 sdydss J skl sdsedydsts §sfteHilss sd
Cd2MSd Joydf. d vzl deOudd dO Wstedd
dHl 60 S &3 BtedecddzOdzdedw Isjtedzddz d J H
tOLEBo stedzO O toj Y. [ =y jdzi OA Hilgii30 etz
e sdzdzd dzgj smdzscedL d3q, Csdlsts  dzj slsctso
dydicgagesso v kB ddydhisdyddY fMmisdd
tjds, Mol oL Odz M HRBP® O 4§ & & @O ff dzfy Iz ¥ if &
Ydzd¢ dce®, j1cOAddzj wpPpw®). 2. ui oCkyd
GjHjdvls tls dLo jMmisded §tcOeddz® d fdzlzy C
ejdz M M L dzOyj dkd(i 98 dd&z0 HP® OO dap figl Yedhe
syjf dzO L OBOa O d tcOLjo digloyg @zedvje O ujOH dfts
Hi e Odedjsts dzO ftsdgwisdilsts. Ji o otelLCC
Zdf MO0 &0 (BHRGHWHNO HEEBO o Bl &EO®
dz0 Odze dzd2 MC OO HEZBO Agamificationh
Mdztse s s SAGaftctses L Oydw (gami fication)

22. loadfffm BB JjYyr2t27Yy222
vjtedgddzl Is gami fication LO fitwed il |
[15]. wuwfibtejH dzgjcéts lssoa0O | ActtL dO HEW
Zz0 detO® {§sistej Bdlsj dzm€ i dzjdidedg ttaigdgdisy, ICta<C
ftedwisded d Bi oL di. uvts2 dqLYtdL 0O Isjtcddd
ddzj CIstetsdzdzd Is § EmMstets2 Mise O 9 cOL o dzj ¢ Ol
ri¥dddydwlsO d dHiwWIsO L O detesoadL Oydvw |
otcj A3 Is L MdzjdesEasOlsfj dzd H O9 Ols s tej Hj dzj dzd §
BBdmMi zO ils i tco t5dzOY O dztlgff M Is w3z M 6 PG dgd lezj
I dzded tftejHjdzjdedy o dzdlsj cOlskzteOIsO |
RetesadL Oydqw (gamificatGd,n)j fijlsidlad is@zL ek
dmdzj dzij L O Odze Oy teOdzj dO ~BELEOISO, Bl
YUddziss d twjhOo0Odzj dzO ftetsedzj dsdA [ 13] .
10 HO Mmj tOLBjtj M hdtsMislsO dzO@ dctetso
HO M L dz09 Ols € 0OC Ists ff is@a drdff W dzPls p € wizf W a
ArRctcsod HBARMORGT®HjHj dzj dz dzOB st I o
cjLEdzIsOO tslIs oL OddtsHj2MlsoadwIisO o Mmc
By ROddCdlsy dzO detwdlsj, ¢COIt {tj d3d dzC
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d btySd, ougdddlive dd ttElc@diasOdzj dzO0 toj L
JdzjBidzels L O sy MO dzO detetsadL Oydwl
dzj MO HtMisOli ydzd, LO HO fmj L Oddss
I mMduyuéts bktsa® |J MOt dJdhisttkzdj dzls, O
JLctcdgte®odL OydqwisO (gamification) |
dmststedd, odLEZOddL Oydw &O fjtthsdOy d
A rRcttse ts Tdsdffpdzjudejdzy fj s [ OwCyL jomsd
ALY SdzL 9 Odzj ss dzO® deted d §sHDSH],
ftosBdzy &3d d MmitBHcOo deii YAE® "hptOdzdw 0.
My LOMWGEOEOHAEGISSsMa®2Misso © dzO detese
Atcjh O9 Odzj dzO f totsB dajsd3de of teA fyi Lo v @ O
Armjf¥@C Issts, Cts2ts d dzHdditc j © b B 2
d Byd s dzOdzdztslsts Mmi Misswdedjy dz2O R tsteOlO
9l LHjAMoad] dO ddzsj ¥ j 2MO | dBdetsets
ol LftedwisdwisO dzO0 RtsteOlsO;
AftslsdodwO i Effd@ddias dHjdlsj dz©0 sO0f |
Yyddz, fesmsCo d MmBdhl dz O ftse jH]jdd]
A Ofi ttyOo ONfzaig jdai IssEOY  1[01084] dadjlsHj dath) otes? firs
detesodL OydwisO© (gamification) d \
LOMNBIsts fj ofjdildsdizL oljsh dedfigjd d dzOyd dz oz
i YOy HO ddsjttifm d Mmj fhmisdcO o

.uyfMm22 dB Whyty 2 2HMmMfce2dBy?2y (
vjtsteddlsyg L O Zyd dad HO9 Ols sMmdatso dIs §
ftcdHtsB do Odzj d Ekfmidw, teh [z dzgfjdzef ®dzid ddEDo d
o jldzd dz® o) ik W OCktstedlsj, Csdlst oddw:
MO StdyjflzOddd ©OKBSd, SCtdkts tfdhe
sSBtcOBESlSoa O d LOfOLOO s oatej sy 2O kyj dz

(
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dzd yOdzj dzO o ded d3Oded j; ddat Stedsd tcOdzj
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G

tSH,szlls ZO0 t. | 0dzf dwOBILO ¢ ted dztsy § dzd
ni fication) do Eyisdedw ftesydifm. 1 OL
Hydzwdzgj vydjdzdlsy dodz0 elyj dedj Ists, fmlst
szlsq’ &zZO0 detetsoadL Oydw (gami ficat:i
odLOYydwils® (gamification) dzO0 Ekyj B
sj dz20 . | Odzj .
ted zOc Odzj sts dzO0 tOL degssBtcOL dzgd dL tcOL dzd
sodw L O O] Wisydjedefts) diz qj dejOL dzd yd dz fis g
f sdizOc O sBtcOB SIS Ols O d ol Lftedj BOd
o di3j dzgdzd s Isjrdesdzsedd HO9 QOls 9 L diBgsy ¢
OksdzO oti LSO d ByYyjdE O dO ftsmisdy J dac
fisdggv s© dzO Ekyj ddydisy 4 dHiw, CBWISt
usd, Ld&ZOyYySd d dzOcteOHd fHted ¢ toj d3d dzOs
d2tsd3 LO detsoadLOydwlilsO (gamificati ol
Zuj dej sts d detese dilf ®ydq OB | dey a i f
nzsdzsedyded MiejHMlsa ® L O ftojHMIsSOs W dzj
'[GGGdZCfLC{'[GOdZJ d ftesojYHOdz] dz© Mmi ot d3d C
stsedzgdlsdoadL i@ Is M WsCkmMdeOd ol ik f L
ZO0 yte jh Cslsts fi L dzOfgedi jte L Grdedz Ui o fOO dg i I4f I<e@s,
a3d mdzj dzj , 9 ded B30 dzd j IS5, ol Lftedwisdwiso (
cjLEzdizkOlsdlsy Bl kyjdzilss. | MmisdecOdzj Iss |
ftoesBdzj B3 | twjLbkzdzlsOls ls L OHI dzBtsyj dzO0 |
LOHOWd lgfjctedso dL OydwiIsO (gamification) ig]
odMsCO ftsL dz0o Olsj dzdzOIs© H j2detsls d ©OL 9 ¢
Zuyj dzeduydlsy . REtetsodlsj Jdzjd3jdalsd d Isj~dzd
Csedzdlsdo dzOIsO dzdlsj cOlRARs® jME dMs | Z@& d5i €
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utso O McOodei dzdy HtojHYsdZOCO, yi bOLd Is,
fsdzzyOo O, ©BKOBBIs0O d M ~tcOd" o O (daW St
fteiydovwe Oddw dzO bkyjdduydlsj, M fedi hdl]
OmMfmMflsslsCtcdo Ols tOL dzd ydv . RGtesoa L Oydw
ykzefmlseo © d Jdsydd. IMmjscd jHdds dejddz jdz
Htcze dOyddz yse jh COIO HEN|odtshs. RL Y
OBdydd, LO HO f§tMhisdedO yydy.dz0dn.tsyf @zt
sfMmdeso dzd Is § fteddzdSd d t©wOLdkd¢d &ixHE
deotesoadL OydqwisO (gamification).

KorHuT1BHaTa TEOpUs Ce KOHLIEHTPUPa BbPXY
[llocTuraHeTo Ao HOBM 3HaHUS 1 yMeEHUS, TOBa Kak ce nonyyaa, 06paboTsa U cbxpaHsiBa
peluaBaHeTo Ha Mpobnemm € pesynrar ot —1{ MHpOpMaLATa U He Ce 3aHUMaBa C BbTPELLHM
3apbboyeHa yMcTBeHa AeiiHoCT. MPEeXVUBSABaHUS Ha yYEeHULUTE, C MPUCHLNTE 38
CbafiaBaHe Ha NpeanocTaBky 3a aHanu3, CUHTES, SR BT D
KknacuduLmpaHe 1 NpeHoc Ha MHGopMaLmaTa.
MocTiraHe Ha BUCOKa NO3HaBATENHATa AGIIHOCT. WrposusauusTa (gamification) e katanusatop Ha
PasBuTue Ha UHTenekTyanHuTe cnocobHoCTH Ha ) oL LR AL Magonasa st
yueHLyTe XenaHus, MeuTu v ambuLyy, 3a fia NocTUrHe
LienieHaco4eHo NoBefeHIe.

Adce. 2 1ltwdddSd d tOLddSd ijyHbE ¢ tscdadl
(gamification).

33. [ fszmM¥ dkzE2c¢2dr dz 2 2HMmMfec2dB Yy

1 ] ey &z Oy jCIs sjtediddzl s € tsdefylstelz € |
ltesdLdzdL © Bls HEBOKO Aconstruct o, ¢
Aconstruered, Cts2lsts Mj tBtOLEZO O YtejL
(dLCEEOyHOA, Mmisteswytr uc todzchyzd 2MSHedya @
HO MJ dLEtOHd dgjhs dqdzd HO M§ Mmi BJ OIS
Ztos. U9 O i dz¢ ko Odzgy dzO fmd3d i dZzO dzO H
RO CdmbtckzCsdoadmisC OO IsjstedwtcOPH BRI daj
ol terlz SMdss OO @O0 ftojHdhdd L dzOddwi [ 1
stsdziistezCIsdodMmilsS dlsj ol LedzjHd L O L daC
ttd3dtcOdzi o HBMisdeOdzj HE detsod L dzOded
Qdesfisdlsjy O kEyjddydlsj, HOsOl dHjd

B3 sBkzYyOes Odzdlsj , Ci &3 wOLoadoeOdzi d EMm!
sy detsflsd d Ctifjlsjddsdzsmisd. | t60OBS
YOo Ols dzOc tslstso 5, sj dai MO cBlstse

Bdzd ( 2OdLEMIsd) My BOL GdSHu©jHPIsts
qudlsjy dL§i dzdzv o Ols ¢ zOo 2@ tetsdzw . [ ks
odzd Hj2Mso O d ddyO, o BlsCtedo Olsj dzd

ON <o I s
ﬁ.g—tﬁﬁ'&
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LdzO0dzdw d sfdls, LO HO Mmi LHO8OIs, ftotso
JQ]’fmtscfdsgdzlscf d ttih" Oo0Ols tj Odzded ¢ tetsB dzj d3g
l qw ¢ HsfMisd ¢ dzOIsts L dzOdzd | d fteixdoweO
fr]JLdzOdchJIsts d MmMkOesO® yOMmlk s MisekzCEk:
Ml stekzHdd yoOls fsi3ixHE Md, dinti shHijdzy s s s
sL d&Z2ZO0ye O, yYj twtsdwlsO d&O kydlsjdv o Bkyje:e
sls CtsdhstezSIsdodMmisdlsy. 1 Ofteslsds, Iss2 L
dv S s5d s WEkdkSyddlsy ok.

AstsdzimistezCIsdo dMmisS dlsj ¢ dzO frixzago MgfldsQGd fifij ©
Bl HOIs tftlstsfjded o HteixdoweOdedWw, 9 €
fnl Hi toy Ols j dzdats dL Mdzj Ho Odzj d Hj2Mmlse d,
LOdBsHj2Msadj, M MisOewdz d&zO ~dftilsjLc
]l CodmstezSIsdoadmisCdls] @yj Adz® @icfezg H
stz dzd e Ols Istse O, (il LdOvYE d MO dz
disljLrd d ftejrHfsdsyjddY); HO (tdhistkhk
O OdzOdzdL JtcOls Istsa ©, Ctsjlsts MO dOf tcOo dc
stsdemMistczCIsdodmisCdlsj tc@lH j df W COs Egtes)y
detesoadL OyqwisO (gamification). [ tted dc
sls dwCtsd kyjdd CObt ACtsdhstizSlsds dimisg
ZOmMsyjdd S &3 Mi LHO8 Odzgj 2O Ekyj B dzO Myt
OCIsd ofiigse Hjj 2d oL OddIsH j2AMlseadj. wi ¢ dzOMmdats
fcjf sHO O, O MJ dLEtOYHO. vyjddydlsj
O kEuydbjdvils j WOfmMddzOktsts. vl edzOfmdzs ¢ s
EyOmlse Ols OCIsdodzs o HEBEORZOY d ( Hisugj & O dz§
sirmrdedSd d ddemlstezdzj delsd L O Mlisd 3z dzd te O dzj

o

I 11==

Csdzyd fyddlsy dzO0 detetsodL OydwlilsO (gami fic
ddals j 6 OC Isd o dzO, Yyd dzj &zOfMsyj 2@ d Mmi LHO?9
feidotr®0dd?0O0 &ixHEZ HojlIsj dHid J§ o
Oydde Is s Cs2bts kyjddydlsjy EyoOk. stdz
Zud ded ydlsj AdLcEtcO)HOIs dduydd ddzlsjtetf tey
ddzH d o dH &z Odzdzed fteixdowe Oded W dqL O ® B+
(gamification) ftjHtsMisOaw S jlsjtetsdj dadz

HefMisdcOdzj HEB desod L dzOdedw, Istsjfls  dzgj

RB dzd3w h y 52 )

Jls dz2Of tcOo jdzdwV OdzOdzdL Mmd odYHO, yd d
sBh d Yj tolddstehf L ez@n j SscddlsdodL 8O d € tsdef
Mots?2 MmMefksejdz, EddSCOdzjdz d dzj f solststed o3
WidetsBj dz, S22kt eofyj hj doj § HBMlsOLI yd
HOdzded, SBdlsts 5 wij dd d¢ &Ofisd % dstpdf 5@ lsz UAE
LO Eyjdsgj. 14 MO EMkOdetse jded B j L i Stcdzd
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=y

i i hjMmMsewe O GBEYyjddjbs? std WOCIkt
esdzv SO 20 OB lsO? s0Cs0 | tsdvls0O dzO
s OCfHtse ] BBy ddiHtsBisc) tsHv fisd afOIlds j de@ W
cOLctcOdzd Yo Ols oaMWwWCO Isjtstedw dzO kyj daj
tj’tsfr]ls(DE:szq’lsJ o ftetsfd tthOClsq’qur]Cq’ dzd o
szd Ip
tc
©

_ s J w20 qz" € BV Iz 1§ )5 dzfs
QIsGdchlsqachld3 d SCtdmstezSIsdodL i ds.

] Bdzs ¢ s W if)l§ dzsdzQ EHOo O ftodfsSCtds Odai
detwsadL OydqwisO (gamification) dz4 Bsy
sy ud dedd, dedlsts HO fj tyj @G . d dénudjeadinz
sdets d OB @B j dstedBfpls Odets o j ded S tsdayj ff yd
ROzls | 6 tcd tc Oddgtds 9 Qle@zCutsltefj o Ledzj vHd oBHJ H
fsHatH f "OLOCIsjtedmisdSd, Csdlsts oL Od
fsodh Oo0Ols jWjClsdodasMmislsO dzO Eyjsdedw {

]l 3B HY j BB Iskz?2
RLMdzZj Ho Odzj Iss §j WJddzOdeMdicOdes 5 s
oMy j Slede Odz@ o Ols j dzdzd Is j € ts &Y ¥ ISO5/E0dRAP16d & te d fi
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LEARNING THEORIES AND GAMIFICATION IN EDUCATION

Maya Stoyanova, Daniela Tuparova, Kostadin Samardzhiev

Abstract: The reflection of core learning theories like behaviorism, cognitivism and

constructivisim the gamification in education is on the focus of the paper. The ethimology of
gamification and basic definitions are discussed. Comparative analysis of characteristics
mentioned above learning theories and gamification is done. Similar and differen
characteristics are outlined.

Keywordsgamification in education, behaviorism, cognitivism, constructivism
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10Ouvuvl vl [0 mygwd JBol 1 Iaazzurf [B83r )
[ Ot OtedIsO wfdetso O

l zsondomSd bkdedoe jtemdlsjls Al Odmd?2 mddzj da
gtejHdzs yddzdh j f dLEyOe Odzj dzO ykyHd jtL
1 dzO ¢ ts j andilten@rgg.teobarova@gmail.com

{jLe BulsOlsdwlsO ftejHMmksOow fsedj k], §SESH,
sttOHdydsdedzd Isj dzOyd ded dz0 BB kY dzdyiofds fistsls to g
dso st o dMmMtsCtlsj ndatsdzse d ydets tsBh jMsats. 1 Of to
s j dzsMisd dz20 IteOHdydsdzdeslsts d ddzlsj tOCIsd e
sfdseodd HJHOCIdUiMed {§toddaydy ds OLfdeg el tsizd
sBlzyd ded § .

szt ytsad HsleOHJydsdedes tBEZYJ ded j , -BlQHpljtetcdiEs d ¢
sBlzyj dzd §

1. 1" e ity

"sO)yd d&3d d Nj LOBtOa W,

1 8¢03d &&d d dBsyd Bd Mj L Of sdde”.
10ftcOod &3j M ftedyOmlsjdz d hj ©OLBjKO
(Cdk02MCO et ttes O)

liteLts twOLado O slts Mj d da¥ tstdgjdsOi i@ dzdz
fteiHdLO SO dzZlMlso © HteiH BBLOL B89 Olsj dzdz®
9l L di3tsy detsfls LO tfmi atej d3j dzv o Odzj &z0 vy,
Odzls j edzOIsdo dzgd d dzj MisOdzH Otelsdzd dzOyddzd L
LOHOYd {6 sdptftrdss Qe dzd Is j Jgw gy d, M sty d@ars

CBzddS Oudv 0 ldj B0l Ghsets ot dj d
fsHtOMlses O dlsj . Agi h jiflso o O OO ©BEKOI
stcOHdydtsdeded o3jIssHd d MtejHMise O, IstclzH dz
COMmiswh dlsj f Gists sEndzEffleal, SIOHOY SECO s S
folbtcjBdzshisd, fSHI dy 0o Ol f &) Olstp@dw
Emdddw 0 MO dOmsyjdd Si d fi LHOs Odj d
sjndsdscddlsj ) SBLOLo Olsj &dd 1w d. |
BOL  tt Odzts gimeizayg @zl j) d @@aOn@mtedtsL dzO L OW .
5B ZOMISISO dzO tsBKOL 59 Odzd j Ists.
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2. vl sflsk tB tefMmt o d3) dzB

MO0 MO MitsmMseded HO t©WOLHJdVIS o ded
JHdzts o toj o3 dzdzts. vl otej d3j dedzd sy EZuyd dzduyd
ddzlsj tedzi s d SCod3fsIsi cded deted. wfsH]jdvis
oded BOded j Iss dd3 Mji ©WOLHOoBWOE O BiYHE Istsa C
d MdiOtelsl tsdzaOO BHsO Hifedzhc@ls fi BN j ded W d dzd

S5COL odd) pL dftisH dzO WHCHsLEOY d WA I tside BoOis O L O 9 da
d btekzHdzO d dditfhiadeiC | andlaRGOd J skEMmYf j h dzO.

ftoesBdzi 3 dzO fi oatej d3j dedzslsts tsBOL 59 Odzed 4 .
dLteOMdzOdzts ) St v Isi tedzdlsy dEtedQL ds@lOH d
94 yYyd dgj HsMlsOli ydzed, L O HO 9 LBEHWI d L
ZO deOsdBOdslsts BLRYJ dd,. RL Y tsdzL & OdzO

MstckCEtedtcOdzOO det® dogj MOBEs B j HEC
d BsydtsdzOdzdzts & pEA§IEdSE OH O fhigie Is@tw | H dzts
fsMisdcOdzy dz0 kM jh jHO®LYL izl Gsy dzs b 5L
oMwWet otjd3j d dzO oaMwWit &vfist.

.M j2y2fessf Ismyi ¥ 2ckzymMBdzz2cetsf t
bteOHdydtsdedeslsts tsBtOL 50 Oded j dzOfmtsyJ
Y j hidasiyisfO® w dzj dz20 dL §fdlsO. Rdzlsj cOSIsd o
fMstej &3 BEZYOj BdWIs HO M L dOj dzgj SBRSHC
[ slsdea OyqwisoO j sls dL ¢ dzs ydlsj dzdets L dzOn
dl otcj] q3j dedeslsts HJG dlsOdzdets § € B dztf P dzg ek

dzj Cydbdzj dz f sHRatsH dz2Oydded dzO tBERZUYJ d2d § ,
odHitdetedlsy d tBERZYyjddilts ytwjL Iwa. st
ykemlseo® kodzj yjdz d dBslsdedwwOdz d dzi Eud
LOf Odzj sttso Otelaj zOyOo © EfMotswe Odzgj dO Ekd3j d
dzj sBrsHd B LO fsHSBOO OO toj OCYHWw f tsH
[ 5BtOISO CtRRfelsi edz®@ dcetww® j L OBOo dzO M
ZOftcjHOO o JjHAO deéwd, M nEH@DEHAlkdsd JdoOs
MroOhOdzj Iss 20O dHJWISO (ttOLBdteOdzj Ists) daC
dzi LOoadmMddi3s HOdZd deEewOISO jJ L O L OBOo dzj dz

9 L sy desisdlsjy dzO detcO® f fBHABHWH HJL
Yy dzd, tojLic@s®idd® MddzO s odmMtsit dElisc
MjtedsL ds LOddsjtejMseo Oded d kO dzvoOls
CtdStoj sdzd § totss dzj oBq .

lted bteOHdydsdzdzdY BtOL 9 Olsj dzj dz BBSH
20 ftsBdzj i3 Mmj M dzQ mlfo WimlOdzsd d lijsdedzts |
SBtOL 59 Olsj dzdzO Mtej H O, stsj Mls yYy0¢o O M
My dydwdydd Mizzyod d MdskzOoydd. RrRdise Olsc
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Ci s fsHeBlsoawdzg dz2O BEYOj By L O MY tef
sBCtci 0o O O Mtej HO.

JUtSH:lushts tOLOBBIS] d&Z0 dJetwtso © Mtej HO
dz, dLedtO2¢d MoRsMissY Is j dzdzts sf toj H
dZzjHmMsadwisO lIs IsjLd Hj2Mlsadw. 1 Qo
Jeddj dzsdteO, OF ifceoCoptsfjdiddalf® U d dzt f tc O t

Y
f s

d &My

teOL dzd yded MdlskzOydd. visydes B Olsdasls ts,
fts

i f

74

WWOO”GT“—

Bdzw dzj ss5 20 CdeftcjlsdzO  sfdzj HisO Ols
idz s 0O | ttsMmisde dOkt. [ Bt Ct56 Ol
Y0OJ iz fed stizjOQudfdr tsMisOo © dzj dL f tesB © Odz
steOHdydesdzdzedv s tBtOL 59 Olsj dzj dz BsH j dz
Azydkjygzdzd S i, ddzls j cOCIsdodzedwlils d3j ssH MmJ
Az yjiagjSded A d tOBlsO o jSdi.

[Yjdz$ OO &0 L dz0Odedw O ftod IsteOH dyd tsdzck
Eydlsjdv, C(s2kt tSfisesjiMswoO tjLizdksOkdls]
ciejh¢d, CObts MO ftojyi a0 COCoad i te
ftesfzmMSdlsj . Rz j e B do dzetf k& dis v iisgzM 1©&Q
Momkstsyj dzf OO, COlts COCkts kZydljdwl, IsC
Ctej"nSdlj d GesfkzmCdlsj. vtOHdydsddzdls
9l L sy detsfmils L O ddzHdeo dHEZOdzded HBBdese € 8Os o
(o -SHORBOEEZO § sidjHse Olsj dzdatsfyls) o toj O dz
Efmi o toh jdeMisoa Odzd d HtsO jHOI HE ) j dzOded v
BOLJOdtslsts tsBlkzyjdzdy omjic¢d idls Bdo O
CjLEdzsOO s Motdl) Hj koo dsis,dzsd tis] lEts
HSC Ot fhisde it LEskds0®P2 ¢ Okts M) f
O MOBstyj O BscOls HO oi LddSC dzOls d o
sBfMi Hj dzp.OL R[ECORABIS S tSBEZYjdedj] HO0 O 9l L @
Ot fdOhsdgsc Ol HO dd&Ol MmYfjydWdydsd
9 L sy desls dzO@ tsBRZYOj Bdlsj ls jHdO MisteC
HickE® dHjdsd¥dudeols ctjhSdlsj o0 thmkod
iMsjMmlse jdzts fsHISIC o O O Bds IsHOUSIES bois@d dj SLQ O
9 detwOlsO Mj tBhEZOEO dZO ybkyH JjLd¢, HEBYI

)
ts

4. uyBdB2dBY?Y sB fltsfets? Jj2jBdzz2h)y
oBd2MmMetsflzgd foWhytsy

41l tsj2c2jWBdd2dBy?2y B fHfoWhys2ykf
Al ©OLddudkdls] OCktej j&QC IsdidQ datzjuj

HJ2detsfyls, dLol eh 9 OdzO® JjHdzsotej d3j dedzs slis

dLoi h 9 Odz® s Eyjddydls] MOBshMistw s ddz
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7]
%)

fts dwStsdSt byjddco.a [1]
yqdoydwy de®djopHzads dfdistsS §, s o ¢
Ol j zdzOIs© fdMmlsj BO ofyj hj dzj

) ¢ dzO M, Zyd sdzdydisy , Csdlsts

z O dzd L-EOwyE Y de@ls © ¢ izoiflsigsds O . L YJ dzj Ist
dfaiicyddi d ofmjSd tBRZYOj B OB
dlsj dzdzd ftescteORBd BYOL 90Ol yjddw ¢
jtedOdz M JHAZOCoats Ij &3 5, Cjibts L dz
kO Ols d IsOCdoe O, Csdlssmint tzo@O®EO § i
OCoOlA BMsOwO&]ls). AtSkfmil j o Is
sy detsmisdIs § LO ft0OSlsdud Mt ftod dztsy .
Is dzts HsBtc] MbtckCikztcdicOdzOIsO Bz Yo
dC HO o dzQH “ip Gy ShsBiilsko jjddidsdztisi sk s d
fMzj Ho O dw jlsOf, MOBs OCK | §toj &dc

42t M2tsy2t dB 2y dtsflskz ¢ foWh 2
Al sH MdMmlsj ddesmls Mj tw©WOLBJO kMeotsw e Odz
9 ftejHjdzj 20O dzscatsy O wLWOUS@®I] o GBlY
ftedL dzOyd dz0 ftejHBjlsdlsj d WwWodj dzdwlO,
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PEDAGOGICAL ISSUESRAESIGN AND DEVEMENT OF
EDUCATIONAL COMPUTEARIES FOR PRIMARDH®OL

Daniela Tuparova, Maya Kaseva, Marina Stoyanov

Abstract An analysis of pedagogicatacteristics of educational computer games (ECG) is
performed. These characteristics are strongly related to learning content, lesrning objectiv
and outcomes, educational activities that could be éahfiieraghtthe ECG, level of
application o&uigne in the educational procesisrcand macro, profile of the learner, etc.

The discussed characteristics are in the ground of design of scenarios and game mechanic
choice of development environment anddoaiding to these characteristicotypeot

of an ECG for primary schdelisloped and presented in the paper.

Key wordseducational computer gamésnithematics, pedagogical characteristics
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ftei HsMisOoawdzgi dzO dJda¥ stedZ3OyYydwy L O kydlsj dzv
Ml LHOo Odzgj ss O BORE O M fdMOddw dzO
sBkzyjddjlsts 5 dda¥ tstc dsiafyufdadfdzdzai Listg Crfintsstatsde
dojdskzOdzdzd fyj dzOtedd L O { ted dig i diakls tds Is
ftoj HdztY J dzOIs O cOdi3C © i3tsy Jd HO md dL f s
sSBtoOL 59 Olsj dzdzgd dceted o twOL dzd yded 4§ tod H dgd k
4l LHOOO Mj o LB dsME® MOhPdEBdEe Of dis
10fteddsjte L O fYomtsyjddisjy ftoddhjted oy
ftoj sBdZOH O Ols W dzO" BOLdwOdd dettd s I,
dLitsdzL 9 Ols tfdetse dgts 2@ dzOMistsdzj dz Sty 5 Is
fedmMf sMsew o @ igsls&i BBME®BRAMo s  ddzls j oW
deted MOBs jHAO | M ftedhfshmsswe O Mmj ¢

l BB HY jBMts Iskz2
RLIMdzi Ho Odzj Ists | fGHY SBse dzOIsts ls  tofs,
Ofmf jSlsd dzO0 tBttOL 59 Olsj dzdad IRj-0FQ Izt & AsO tehdzc
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1. Tuparova D., G. TupaBw,i | di ng T e a cfdr Eampuder Gameniasetd e n c e
Educatign2016), Proc. loternational Conference-breear ni ng 6 1 6, Brati
23676787, pp 268L3

2. Bloom, B. S., Englehart, M. D., Furst, E. J., Hill, W. H., & Krathwohl, TheR. (1956).

Taxonomy of educational objectives, handbook I: The CognitlexddoriirDavid
McKay Co., Inc.

ONLINE EDUCATIONAIMPUTER GAMES REUATD TOPIC

0l NTERNE TOA8MYSIS OEASE STUDIES
Daniela Tuparova, Krista Mehandzhijska

AbstractThe problems related to pedagogical and technological characteristics of educatione
computer games are discussed. A framework for description of characteristics of onlin
educational computer games is performed. On the ground of this framework several free onli
games regarding the topic Alnternet Safe
information technology school curricula.
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sarfuvull RIU[JwIRERMBwL [ [ B
11t cvze[dvuwirjessor [ [ 1 [1] BR

| Odzj dzls  &zO, Rfo gl @O { O2C 50 O

180 BI ZeOwMCd kddojtmdisils, HJ{ OtlsOdy
Al OBtstcOlststed" L O HJGEdIlsOdzded d detsa O
ly.ivanova@nbu,Bgraykova@nbu.bg

tdLe Byl OMsswh slsts dL Mdzic®a @ dzfs Mis@O dzilzgedf B O D,
tej Odzd L Oydw dzOC tipfty O GamiPfls [ ez ) d fwOoad M
sfdztse dzd Is § dd&z r~rOtOCIsjtedmisdsd. RLfpdzj Heo O
tcOL tcOBBISSCd o BdeOﬁ]lssls@ﬁ]dmmm’lstz@mﬁLHcmtdsQGCQQ
{srhRftescttOBddlsjy Jjrdyd d Ml §ilsfmise O disj ¢cd
fpl M jMmiseakze ONdlsj ¢ siste] BiddeQ st tefdzdd daf Isdedz tel3g atab d t
stcOQo dzgdIsj dzdzd W Is OdzOdzdL OCyJj dzZsdtc® dzO R OtOSIs
tej OdzdL Oydw dz©® [sR Bl cdzjHdEZO syt o0 dz0 {§ slist

(d

sd ysoed fEBOL o Ol dzded Sty sl wded deted

1. 1" 6exqdnty

[BtcOL 50 Ols j dzdzd Is j ( (SR ® fsth jofdzd u dedsted] Is s
tcOL o dzj COIsj dzdzOIs©O d tsBOL ts9 Olsj dzdzOls © d dzt
ltejL fsfzjHdedlsjy Hoj cesHdded fj ¢ d3j dalsi
d dzdss o OO ddzHEzMmstedy 5 f OLOtjdz HWdz o
td o Mo jlstso jdz RBYMMOm OL @zO2 BT H RN Hixf] @@
OBddzj dz cOMmisjy Gtff L fMtep daz@Y sz M)
sojud My dOEOEOIl d ¢Olts R OwHEj ts
jz. HY®jL 22017, LO §i tto O cdssijddz® (
fl ROLOSIsjtc dz0 dzgj OGO} qteOhts L O
ydtsdedzedIlsy deted, t©OLwGOBSISjdzd L O {(
Mdzseo dzd fteduydded L O tOMIsj O MO s
4 ROwHEZ] cdd Gzt szl Y sigi v MsEOB@G L O
dtedzed ftesHECIsd.

tej €d Y dOkzydzOlsO tBh detsfyls oM
fsdzL 0 Odzgj s s (O fseBtfaiCia daho0 Idzj\ggdrddzd v f ety
ZOdzOc O d3dzj dzd §j Ists, Ud IsBisls g O usdsvelo@ w
Jddydlsy S, Mbmizgsiisygd] dkO (it dJ6t
d1dEBYUd B &YMiss o Eydddh dslists, O¢ OH
zud dzd 4 .
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2. Bdlsdi J 6B S

1 OfflssW h sists dL Mdzj Ho Odzj md f slsOo w
tcOL {f tots jls tdiftalgjrdagldso © L O toj OdzdL Oydvw dzO@ tsB
d HO dOfttOed MiOodzjdzd] BIMHE BGMdetse dzd Lk

2.1, (MmMyHdd BB BREyMmeEkzWmBLESB

ltedzgslsts tOLoadlsdj dz2O Isjrdsdzseddlsj ¢t
Hs Md3v dz0 dz0@ dgv € ts dek e QL OBdixjlsd@d0Y  difde j 1Bfids@
isls detedlsj fHGs BDA®S), &z tsf decdaefls £ O d&zdz® te j O dzd
dz0 McOo dzgdIsj dzdzd sy OdzOdzdL d dz® Mtej H Mis o (
ol terlkz OCIkkzOdzdzd Isj Isj dzn j dzydd o tsB dzO M s
figdzj Hadzd Isj jls etsHdded. [Bfistsj dz ftej ¢adzjH
BOLd tls HOdzdzgd EBSCO d Google Schol ar
RBdetsy j Misoats dzgOkzyded dL fpdzi Ho Odzdvw, Ctsdlstt

finoesecduimeéd d HIHOCIdydedso gl tsH
Myd dzOted d d detesadlsy BIrOddSd d&O [
ol LHj2Meadjilss dzO [sR 9 tenlk dtslsde Ov
9l LHj2Mbadjlts dzO [sR 9 ternlk tjL EdlsC
RLMdzj Ho Odzed"w ls fsmyjdedlsj Idfsaj teC
CObts dqeodestedtcOls dzOf i dzdets s j BOISO L O Isjn
ffl L HOH ] dzd .
ltejL 2014, Cowan d Kapralos, fEzsdzd¢t
d dectttsodlsy vBOEBl§ @ ZOXBNEOY L dddL d dzfp
fofzdYtcdtsMislsO dz2O0 HjMjls ©OL dzd yded Mmtcj H
StoryTec, GameMaker, OGRE, Torque, XNA, Flash, Unreal, Unity, Second Life
MftsteiH YJ MssIsOISO dzO0 Mt M Odzj aZDdzjdOz Y dz
gz o Ctdalsj CMIsO dz0 MjtedtsL dzdlsy deted ( h
sMmdzso dzd Is § 9l L &3ty dzetsmisd, Csdlsts ftoj HisM
Slsdesh jdzdi d2O dOdZzdydilts dO ttjHOCItste L
M ted fiflasweHjicdz C O+ + Bo  E @O 3D cwOWJdC O, O
JWicClkd, d&oOdduydj dO ¥WdLduydiasHideddpe@y d w
ts Bo ddz M s tc ts i@ o dgg,b S OCIsts d toj ) dd3 da
d dLitdlLoOdgss. ¢dzOdzdL i Is dzO de=Q L k dzls
R My dLUBd. 90Ils shdetse dets § dzOlsW stedsd
OLOBBISCO dzZO L OBOoaded d twOLodzj COIsj
teddd LO tOLteOBS O dO [ sfRis fdijdzwig dzddz
te
J
d

w &

3 dzls© @& o OBzzBgls @~ o O HdzfnORBs Istcd
cd stso O Is s COIjeted yYdzts fs5COL®
OdzdL dteOdzdIlsy Mej HMiso O L O tOLKOB TS

Fooarag
- o}
ms%



Xl Oy d 50 dzdz0 € 15 da¥ § 16 §f dzyf o W) ozh § B D Gek] & & @ §f Is tERB s 69

Il Mmesjlts dLMmdzj Ho Odzj tsls-B@GAT7,d sRimswksO |
ftcOowls MicOo dzldzf § Ol dzd c cBo EOY OB SIS O
sso© dLMdzj Ho Odej Oolststedlsjy dL f sdzL 8 Ols Is
AtsB tc OL s Odst]j vidshidtdctfdd ( [ s R) 1. l sHBWOdd M)
cOLWOBSISCO dZO [sR. 10 ©OL dzd S Ot tsdls O dzO
fsHBdOls f ZOYW sttdizdIsd, Csdlsts hj dL mdzj
sw o dzOlIsO® HBMisi § desMls ®ls cdzj HdZO Istsytc o
LOHI dzy jdedw. 1 OftcOo jdes |§ MteOodzj dzdj 34
eAdventur e, Ga nheaMeaekre rEd i Stoudi os teff IsB tcd d
sfdso dzdlsj o) L Bsy degsfylsd, Stdlsts ftoj HEZOEC
fsHHII YCO, 6l 9C0atMmls, ol L @Iy desfMmils L O t
d EmMtcs2Mmlsea @ dLftsdzL 0 0j di3sfls; gL dfm
SdW JekteOydy d ftesyifm dzO0 ddzls Odzd e O dzj ;
f zOY stedBd L O jdzjSlstetsdzdats sBEZYj dzd j; H 15
cOBBIsdZzO MmtejHO. ] LOC dz¢ uJ ded 4§ Qo lststed |
GameMaker: Studi o COItsOdgfdgjH Otsls Cilsw & 5 ¢
HsfMisi § 20 yJj 20, ddzskdlsdejdz ctcOW dyj dz d
Csdlsts fsHY 5BOCOl tOLKOBBIEC OO &O [SR.
McjHMlsoats L O OLWGOBBICO dz2O0 [sR Bl dzOy«
9 fftos@dejOlsEe ted B R O dM¢ Ogztfts YHARO fMff S RH.OH Ols

ddzls jtedzOlsdodes dL Mmdzj Ho Odzj dz0 Mej Hilse O

OolststemMC d ¢ tsddariMegpdd] . dz® j gztizr® @O tshusided H o |
dHj dzZsd¥ dyqd ozt @RB8 W SORO L O EOL tcQBtlSC
CzOmMdW dydteOls detetsadlsy HOIHERIH dzd Op d B8O«
fazOlsWstedsd d Wdttdj dzd [ dzdyj di qeOded] dat
Il i tco Ols @ CteBde jecdrjtaifOded: Construct 2, |

EaselJS, melonJS, €hrej s |, Phaser d PUndyyCtykngimea s . I
Unreal , Cocos 2D, Bl ender , Bi gWor |l d,

MteOo dzj ded MYy tste H 9l L sy detsmisd s j LO HJ
9 LIy desMisls®O L O LOHO9 Odgj W@OL mPaz@dzy df
L OHOYyd d ftejHdLOoadS Olsj dznlse O; 91 L gty ©
i MisiL Oded § Wiy rotdla alRfcls)jdztfiplstc @ O 5B e Ols dzO 9t
Zz0 fsmMsdedzOIsdlsy tjLEkdzlsOlsd. polststedlIs g

0dzO dzd L d te O dzd IsQ)ls SH-ioHPEsR ttsHe' O SL O t©OL e OB s
ftod fstcl Yo Ol SO OSEBORZBOMEFRMIso OL Oo dMd
CdzC toj IsdzOIsO BBKLOL B8OOI d&zZdzO detcO© d MY 4
udilsts Htsfi dzdzgj dzgdj fhJj BIi HJ [sR.JdqyYyo®, yj o
Cwiss dLBtetswWe O detwtsoadlsy OlstcdB zIsd, c
f zOlsWistedsd d deteseod HodceOIsjdzd. dwfjydOc
ZO [sR tlsMmisi f9a0Ols ftejH IsjLd LO tOL o dzj S
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2.2. uvmBetyts2y B IMyilkeslkes dB MM
dicj Ofigl®e L O toj OdzdL Oydw dzO [ s R dBSGEOIs H
COlsj cusfipdftsfo dzd Mtej HMisoe © d HslstejBdlsy dzM¢ d
sl 3 shmdsedzdlsjy MeiHMlsa ® L O tj OdzdL Oyc
ftecctcOBBdteOdzy d M slse jlsdzdilsy GOy Jddaf o
MO kddo jtthmMOdkds MmMtjHMmMlssets L O Mmi L HOo Odg,
sB zOMIslsO dzO tsBteOL tso Oded j sts. [ ¢teOdad yj dac
2O [ sR Mo odMmtsCdlsy dLdms o Oded v LO
cOLteOBlsYdS O d o &zQHY jfdsjslsts Odgd tPQigjts dads
ZO M jydW dSdlsy dzO CtsdeCtejilsdedlsj f todH telzy
l vOoBddyd 1 MO ttOLEdzjHOdd o1 L ity dzts
Mo dzd ftescteOdRded JLdEO C++, C#, Ja
sMdztse dzd Is j T Widais Witsute, dgfic, i10S, Android, Web, Virtual and
Augmented Reality (VR/ AR), Yytej L Mmi s
fsCOLo O, ud GteOW d ydzd Is § B f s diztf ®3Is § BQ[B, &
WEdREydsdzOdzdztsmisd ¢ Olsts Mono Ga medgy CAshda s e r
dListsyded yd ¢ Ols2,40,@,%0s18, @, 16y ¥, 48620 B, 234,

25, 26, 28 31, 3.

s OB dZdy0O 1: [Mdtsedd MtejHMlsa © L O t.j Od

C++ C# Java JavaScript | Objective
C/Swift
Windows | SFML, MonoGame| OpenGL | Phaser n/a
SDL, SharpDX, | LWJGL

DirectX, Skia,

OpenGL, | Cocos2D
Vulkan,
Windows
API,

Cocos2D
Linux SFML, MonoGame| OpenGL | Phaser n/a
SDL, SharpDX, | LWJGL
OpenGL, | Skia,

Vulkan, Cocos2D

Cocos2D,
Skia

Mac OpenGL, | MonoGame| OpenGL | Phaser OpenGL,
Metal, LWJIGL Metal,

COC032D, Cocos2D
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Core Core
Graphics Graphics
i0S OpenGL | MonoGame| N/a PlayCanvas OpenGL
ES, Metal, ES, Metal
Core Core
Graphics Graphics
Android | OpenGL | MonoGame| Android. | PlayCanvas n/a
ES, Vulkan graphics
OpenGL
ES, Vulkan
Skia,
LWJIGL
Web Emscripter] n/a LWJIGL | three.js. n/a
Pixi.js,
Phaser,
PlayCanvag
WebGL,
raw HTMLS5,
Canvas/
WebGL
VR/AR | DirectX, | RiftDotNet | Google VR PlayCanvas ARKit
OpenGL, Java API
Vulkan, VR
vendors
SDK

sl &3 IslstejBdlsj dzMS dlsy

d dzmistc iz d3j dzls d

HodceOlsjed j HEBIIBEBYIs Mtcj H], B O ©OL td© IS
My i ydodzd L dtc ©dzd ftoescteORBdMisC d L dzOdzd W

HdMSElsdteOdzdIlsy o dzdlsj&@AsPedzt? ¢ f & ¢ dzd H
tOL Gdzj HOdzd ydIsdtedlis] i Unitydimeeazdcavipktets o df H
Construct CObts Ci d3 teOLGEdzj HOdzdIs] o9 yd
ZzO o9l L i3ty desmisd sy , Csdbts Iy ftjHBMISO
ftosctcOB3dtcOdzj . I mMdeso dz0 wslsdzd ydlsj dzdzO = ©
JLdCils LO ftosctEOBEEOdRE) 2yl sy FE2 O ¢t
d HO HtBOoaWwW dzslajdf . W A delsuedf{dd CHd® 9 tegf dzd
f zZO¥ stedzZOIs O, LO Ctwilsts d@sSEOls HO BI HOL
f zOIs¥ stedsd M) o Picd fgMuzOp deczlp fp Odlzte HMiso O
d d&3j dzizis d o Ws Linux, Ma c , i OS, AnQ@roi d

MO8 dzj dzd J Jdgdstadtalibiss 8,143 o
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v OB d2dya@ slstcj Bdlsj dzin € Mtci HMIsa © L O tjC
RGEWSo [l osctcOd3j) dzOs ¥ 5| A § dzO/ dzd y § dal
Ho dc O
Unity Ct# desktop, iy
mobileweb, | © 4 t&
VR/AR
Unreal C++ ddzd | desktop, 5% 4§ uodzs Ol
o d L Iz O dzdzt mobile, web,| $3 000/ Isted d3
f tots @ te Od3q VR/AR 9l L Btsy detsls
HisSG s OtV dzj
GameMakd GML [ j L q desktop, 1 ®zOls § dzO, M
BOL dtcOdz| mobile,web|L O Blsfisi § ¢
SBtOL 59 Ols j ¢
ddzilsdlszydd

zOIs dz0 ¢
q'w

Construct | J av aSc r i desktop, 1 dzOls j dzO, M
o d L iz Odzdztl mobile,web | L O BlIsflsi { € ¢
f tots ¢ te O A3 SBtcOL 59 Ols j ¢

qamisdlszydd

RB dzd3w h 3 52

gl h jMmlsolzo Ols d3dztsy j fifflsolstte j tfpldistsjoddEpC din tafj dafiic
tej OdzdL Oydvw dz0 deted, YytejL SCtsdlts d@BseOls
Mmi o tegedizj § dzO s Wisdowisd Linux, Mac, iOS, Android, Web, VR/AR.

1 BL 209 Odzj Ists d o) L sy desMlslsO L O dL ff sdzL ¢
L dzOy distg fadacdsmiso s, C Ol ftod dJL §f sdzL 9 Odgj
SOCO d L O Mmi L H OGN Isds0 defos tasn das® jded IsdjL it
GOV dydzd BdBdzdtslsj ¢ d. liftejcd ud da¢
sjdeH j dzydVwW s 0O, depaz@s @ Odr@ldgd ta®jls@GidfdcOoydwy dz
HO Mj dLitsdzLoOb kdzdojtemMOdzdzed Mitcj HMiIse O
LOBtcOQa W, Yyj ©OBBIOKSO s Mi LHOsOdzj d
MtcjHMisoa O o B ZAMREIBD ddtosHb zy GsPs[ & B
LOj 30k Mg fOtskyig Hf sudlsOd d dhlstl &) dl

Iriyi 2 2dlsdiyiceBts2y

I1ts otej dgd dz2O0 dL Mdzj Hs9 Olsj &z OISO OB SIS
Csdlsts esoteWls L O LOHI dzBsYyj dzO tcOB SISO
cOL OB BISC O dz(B, 28,38|p dzO ded LdzGID tedf® B dzg Ot M &
sj BOISO dzj J HtojHdBBils dzO dzOMmlstswh dw HESC
LO BIiHjhd dLMmdzjHo Odad W .
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utso O dL Mmdzj He Odzj fsHCtej fJds tsls A
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13.

14.
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16.
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18

Android.graphigsis fyls i f dzO@ dz0
https://developer.android.com/reference/android/graphissipaciggletm|

[ 1 sMmJ [9j042018Hz0 :
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Bontchev, B., 2015. Serious games for and as culturdhhEniaba International
conference on digital presentation and preservation of cultural and scientific Heritagt
Veliko TarnovBulgaria (pp.-88).

Cocos20), ts fils dz@htip@www.cocos@drg/ [ 1 s 9.0 RGEE) dzO:

Connolly TM, Boyle EA, MacArthur E, Hainey T, Boyle JM. A systematic literature reviev
of empirical evidence on computer games and serious games. Computers & Education.
2012 Sep 1;59[2].&®%L

Consucty sflsi ghtip&®//wsa@construct.net/bg 1 ts f) g0O4.260B] dzO :
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Conference on 2014 Jul 7 [p&H21EEE.

DirectX;, tsfylsi :thidp®//mdzd.microsoft.com/en
us/library/windows/desktop/dn903821[v=vs,85].hspxs ) 9.(&IJ0HBD dzO:

Emscripten, ts fipls | :thitp&//gitlaGb.com/kripken/emscriptent s j Isj dzO© dzO:
9.04.2018]

GameMaker, s i Is i fhiip®//wia@yoyogames.com/gamemaket tsfj Is § dzO dzC
20.04.2018]
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9.04.2018]

Lai AF, Gu HD. Developing an Educational Game authoring-SesteermB&er.
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Metal; tsfyls i htip®//dew&oper.apple.com/documentation/nietalts fp j Is j dz@ dz
9.04.2018]
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<actor><verb><activifyled " ¢L drL el tehdms Hj2Mmladj" f
sfdls d BEYOJ BYW. ZdesC OO oL ftesMmlist
Ml YyibkbodkoO MmMi MM MddzOlO dd0 MmMydOodddls] dte
J dzj Clstetsdzdets tsB Iz yjfdsd jo i@ tsfn jo ted]j Lotifj kAdRfdz dp Gijds
ftoj HisdgdseOh Vol L @Bsy desMisd S Olts ftesmdzj HY 9 O
Hy2desmisdlIlsg .

XAPIdLf sdzL o©® JSON L O {ftojnrnol todz¥ dzgj dzo
Yy dzstcOdzdzO© kjB EfMdzkze O. vsOLd Eklg®ls kd)ydzlz ¢
LOf dMme Ols HOdzdzd  SH WO O dzO0 dL O
Cstej MY s3] dzOIsOIs O IststHB @B OM & BBAQ .sdelyJ ey W
fsH WstodOO dO OCIs!' tste, Xx4RDP &=dr Mdj deslBi jlsCsl
ASal ly experieng'ddkj 8t 0 Imaz] Ha@ § o3tSH v adk®
activit ffcecjsessctBd H] S BHJEEOMdSORHO J SON W 1
{

"actor": {

"name": "Sally Glider",

"mbox": "mailto:sally@example.com”

3
"verb": {
"id": "http://adlnet.gov/expapi/verbs/experienced",
"display": { "en - US": "experienced" }
|3
"object": {
"id": "http://example.com/activities/solo - hang-
gliding",
"definition": {
"name™: {"en - US": "Solo Hang Gliding" }
}
}

}

1 0Bl s tsls ¢ dPdasHdkE o Ofitg BoidleadhlsdIskzyd
i dOttdyod tjydds. IMweo ddhmsdkzydwy
BJL BGetOdduyjddy. [ BMkOlsi ydes § HO &3O
sBjCIl €i &3 JSON CHtOds tsfdmoded, .

23 LRS

[ e O Cwdyd f ydw, § ®rpjectzBm JandzQ ols Ot L bk
Learning Record Store (LR8)l ¢ dzO frjdzts My d ydWbld ¢ oydw
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d UK c Ols HO BI HOL MOMBs ticdMmistcOls st
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MANAGING GANBASED EDUCATIONAL AGQTBA TROUGH XAPI

Delyan Keremedchi@eorgi Tuparov

Abstract The digital generation learners entertains and plays games on the Internet. They
want to achieve the learning content "now and here". The content has to be adapted accordi
to their personarformance and the outcome of previous actions as in a computer game. In
order to fulfil these requirements new standards and new approaches for recording an
processing users' actions should be impleftenfaapose of this paper is to review the
curent state and some new trends in the developdeamhioigesystems, especially in

tracking user activities in learning process in particular with the use of educational comput
games.
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EFFECTS OF THE APPLICATION OF EDUCATIONAL COMPUTER GAMES
IN WORK WITH CHILDRENHVBPECIAL EDUCATIONAL NEEDS

Margarita Stankova, Ekatrina Todorova, Valentina Ivanova

Abstract The study included 104 specialists in speech and language pathology, who
answered questions related to the use of educational computer gameshifdvesrk with

with special educational needs. In the group of specialists, 69% responded that they have us
educational computer games in their practice for assessment and diagnostics, therapy and
time off and time filling between the sessions. Thedpaeghage therapist pointed out

the highest effect of the use of educational computer games new knowledge acquisitiol
followed by skills acquisition and increased motivation for learning.
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TEACHING INFORMATIEROUGH GAME PROMRIING
PILOT STUDY OF STND& ATTITUDE
Emiliya Nikolova, Daniela Tuparova
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development of core programming knowledge and skills for $iyideleotas8condary
school are discussed.
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[ HezeO MttO®RO ofmj ©hj CHEPsi il
dLyBdzL 9Ol & Eyjsdedw fHtetsyjm, dBOCOL yYj
ftoeswoweo Ol ddzsjtejtfcthtsy g OBl OyPd o dzg t
fMfej HMisoa O L O WdslsdodtcOdzj d Odzc O dtcOdzj
Groveal € tsdiifds J@dzOdzdL JteOdzed ftej Hj dzw P s
O BtOL 89 Olsj dzdzd Is j Codkfsilsi oded dceted
WisC ofgakte o) tenkz Zydlsjddlsj d ©BEBh O O d3dz



108 Xl Oy d 5O dzdz0 § sl j o] deyd vy A e tf Qe 15 5 Gyt i ks tizcatB s

I mMdeso dzdwils dLetsH j, Ui bkuydljddlsj c¢djH
CeiRfslsi eded daeted o & dzOf.

] ZOMlsswh OO MlsOlsdw j ftojHMISOs j dzO
Bdzj dzd W s O dzO {fj tinjist) thHs®@ of @[] ddzD 2titsf ( BOIs j KO
sjrdtsdzsedd d ftejHftedj BOYj mMsats o dzOYO
st 0OdzOIs O, sldtsmdets dLYfsdzL 9 Odzj Ists dzO@ s
SBtoOL 59 Ols j lzdef O ZY thisyj O ftotsj DS/ 8 BESC
ftoso jHjdes OdeC jlsdes HteszyoOdzi L O tslsdatst
ttOL dzd yded kuyjsded YtjH®ilsd d ol e ofdus
Cids qLYftdzL o Odgj Ists dzO BBteOL 59 Olsj dzdzgd € tsd
304 twijMmMyfdH j dzlsO. dzf §t58 dz® Ots i dztsls § dzd Jnldas H ¢
Jdzf steBOISdS O d R I[6).) MO S zfsH fifls Geddj dzch Oalzj ¢
ftosj SO | fttsojHjds d Mtej H2] &zZse sy j HJ,
2.

WAl fBfH2Y BB 2dbdByiceBykY

21) 2 sBts2y BB Yy By ek HMWis

Yd dzd o O OMdzjcle f Odztfbsj] dzd yoO f s OH Ols 11
tetsH dzd dzOEC d, ftejHitedj 30Yyj Mlsoats d
OdzdzO® B©BKOL B9 Olsj dzdzO Misj §f j dz, § Olsts He
Gd di3sdzOL d OdzdzO Mis§ f § da. 1 d&gjsv 2®8 hisds st
j f sHO9 Ol d 9 G6dd3dzOL JOdzdzOIsO Mmisj § J dz
iz HdZOISO Mlsjtf jdz dO Mtej HdzBIsSs BBEKOL B
ibdteodedlsj, ddzd tsBh 8 22 EZydlsjdzd ftej
{l oafmduycd f§tenPsuzboQls ddz 822 MO  J ded .
uOfrJIs (46 %) ™MD dadtsod dzde.OMmfsls 48 fls O dzOdzd Is §
51 dd S fls jf soi LteOMIsd Hts 30 ¢. Mo 7
i tslsa;lsfr]lsacfc; dzO 9l LtcOMlsse Ols O Mistelz ¢
ftoi@as@lsj dzdlsy 65 Isjrnddw ftesWjmdsdOd d
26% tsls Iswn j M ftesHl dydlsj dzdetsfyls His 10
Eydlsj dzdlsj, O MlsOdodadlsj 35% dd®iOlk MOy

2.2. bW dytskzemM2Wd sB 2dlsd3y j BB
[ dzj dzd v is P SO0 afOIs j dzd lsj ldesmdets L § 5dzL
CoRf s Isi todzgg HOPG t5d d 9 ESCWCASED  fifi tBOE Asdfck O )
cOL OB &Z0 Od jlsdz® COtlsO. 1 dagjw MmC
gL sdzL 9 Odzgj Ists 2O SCtdi3f e ilsi todedilsjIstg cfgg, €
dLitsdkzL 90, jWjiClkdodatsmslsO sl Iswideslsts
ftesBdzy 3y, Moi oL Oded M dL §ftsdzL 9 Odaj Ists ¢
ol Lftedj &30dzj s MswOdO dO kyjddydlsj d
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Hist | dzded Is j dzdzets 1@ &£ Ql§ dedff) ¢ d2® fMichHiE®o oi 0 o
ZO deétedlkj, O fpihts d o ftesd, =~ OttOCIs] te
MsOlskm dzO Od jIsdeOdzdlsy ftoj f sHO9 Olsj dzd .
RLMdzj Ho Odzd Is 5 dztcdsdigg dzbip@o df tcj H MiIs Oo j dad ¢
MsjfjddzO@ B Odzise O( IdN¢ OBZOdzts of j ¢ 1§ fipfs tz¥ 6 O dz ts
dLydmdzv o Ols sBtsBh j dzd Ctsdzd yj Mise j dad :
tcOL dzso d H dzs s d f tz® o34 dzdghfiz ded OEaf s fydzz yOd dz
gL sdzL 9 Odzed Mistclz @8 ks dzgfizts s ldsdzt@f d S QP ldzdzd d L
i aC kY detsfyls Of BB YO df HBOtcf toj HIPlEs® dedPls | dz,
JdW stcdiOIsdo detsfyls o fdMOIsj dzdedw 0OdzOdzd L
o dzd ydUafd dztsy j dzd MO M) s MmlsOlsdMmisdyd M¢
LOHOHjdd mndfBlsjLd.

1B d32d BB MydWwdizes k2 zy

3.1. tMmfe2d g DYz, dgfdsk z°
foWwhys2ykzy

s ofmMdyuSd dLMmdzjHe Oded bkuydlsj dzd, SCtdlst
¢o, ~ddidw, Isj ndzsdz@@dd dd ¢ fda joHAflst
SHO9 Ol j ZMS OO fMd fwOCIdSO tBOL 58
MsOo jdz HjBSEELOWMSdY d GftsWjndsd
dzL 9 Ols ©BwKOL S Olsj dzdzd S sd3f ¥ Isi wdad ¢

Q.
# =0

v OB dzZARY Q@ ®ldzL 9 Odzj dzO HCis dpif J¢ dsts caat@WISi S dd &
fos¥ j MdsdOdj d MsOkkMn &0 kydl.

RLYGdL 9 Odgj | ulstelzQsk| R dzlsj dgb d K
1l L te@fgls

20-30 @. 3,6 25,0
31-40 G. 143 47,1
41-50 ¢. 53,6 60,0

51-6 0 G . 25,0 50,0

61+ a. 1,8 20,0

1 Blseso tsted ( 1,8 16,7

vydlsj dzifCd fls Oy

1-5 ¢. 16,1 50,0

6-10 @. 8,9 50,0

1115 ¢. 16,1 45,0
16-20 G . 21,4 54,5

21+ ¢c. 32,1 47,4

1 i slsegso sted (¢ 5,4 50,0
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1 sdzdlsdS 0O LO dLiftsdzL 9 Od
1V 30 16,1 22,5
Yy Ofls d ydz© 39,3 55,0
R &30 42,9 75,0
1 Jtslseg s sted ¢ 1,8 50,0

4 @Rz i3 sBrRro0Ols (54%) MteiH EZydlsj dzdlsj
deted o tsBkzyjddj i80M@ sl Judadf . dz@ tcg iHL s @l
60% BIs EZydlkjddls] dLfitdLesOl dcetdlsj L O
sBrRo 0Ol | ctizf OOtc@Blszugdls j BzifIsg sdz@dzd. v
ofmdySd Bkuydlsj dzd, dLitsdzL o O d tBOL ts9 Ols,
dLitsdzL 90Ol dcetedlsj . ltcdBdzdL dIsj dzdets B dzd |
dLitsdzL o Odzj sts dz0O dctedIsjj4 Onteg .zd rdgs =g jEdd 1© )
J L dzOy ddgQddzdgts of tizOB dz¥ H DHAB.dzOIs O i o C 2 { dats

s dLMmdzj He OdzedIlsj Eydlsjdzd, SCtdlsts dqL i
G., dets Hjdzi'ls MtejH bkwh, dO kjLd CStsdbt
1 00 Mss, Csdikt ¢nfftdgdBl dqcldqEid®C Jd
54,5%. uvj M MOeadkve Ol 21% s Ekydlj dd
Eydlsj dzdlsjy i kydlj dntd MOy Ht 10 dt

3.2. Bdufdddeety B fomeBdifceBlzy @32

vydlsj dzdisj , Cedbts dLif sdt af@lsj MsEtc O3 lds o
sMsO0dOd&dlsy Eydlsjdd LOwewe O, vyj vyd ded
fcHEBIBOCO LO dqLYBdLoOddIsts ddz MO
tOLfesMisteOdzd dzd j Ists d dL i tsdzL 9 Odzj Ists  dzO
ZOdzd ydzOIls © € sdi3Y ¢ PisiE@ds@z s GU G dad sy ¢ aaf{C O
ftesHkCIsd, dzts d sls ddzH d o dH & Odzded Is j
ftojf sHO9 O j d&zlfC dw i MlsOo .

10 9l Ly dzgsMisdlsjy dzO BKOL 59 Olsj dzdzed Is §
Zyd dzd uydisg . -ug iiis] deplz j Oz@B BHls JHi@HEL® o
Msjtfjd s oW MdsdOdkdadlsj MO2lts j. |
St Odzed L JteOdzd MRy sL dzdsd d SdW jtej deyd
Misjfjd Mj dLitd o0k s Eydljddlsj. 1t
stcdOdzadL JteOOChatzd BB E o PHBOIsls Bdese s BFOAzS

] LOoadMmd dsMmils s Hsfisi §dsmislso  d
sBtOL 59 Ols j dapgdfidsits ddeLtdfds dde@20dzd Isj MO IsjL d
Hsfisi § o ddalsjtedzjls (48%), Mmdzj Ho Oded sls
foj HsMisOo jdzd s [ ddzdfmisjtemlseslsts dzO 5B
ddsdlszydd d BttcOddL Oydd. 1 &Olj ddlsy ¢
MOoks s 8% ks Ekydlkjdkdlsj, © Hjd ks &
MfjydodzdL dteOdzts f dzOIsj detbftsmsB B %Wj ded d Md L
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lted tOBtlIsO f tsBtOLts9 Olsj dzdzd s -C tsdzf 8 Is
iMmlsts dLYdLoOls Eydlsj ddlsi di 38%j ddyd
Of stsf dlsj fnd dLYtsdzL 90l Bl BddJLB 27
dzls j o OC Is diotsd 12j7 9.1 MO B Y sdzf s  Isd dzi o
HBOZS s ftodea®wy jdedd 5 5
ljLmMfstedes L O oCdzt yoOdzgj sts dzO tsBOL ts
Yyj dzedydlsjy o0y d0 ttsdzvy ddi3O deOdzduyddlsts d
Eyddzdh dzsists ti CSsossHfMlsas. [ BdMsO,82d0 Gstsd M
g0 yvwdzsmlsdd ddad yomisdyds ftdjlsO { sdzo
o ftsBLkyj dad jusithls f dgt7eo)f 5 dL f sdzt 0 Odzj st
ZOdd ydz0 fsdkdlsdCO LO ko ®, HEBSOLs o Isj
dds j BSSks 22 %

[sdsmdzs s dMOddlsj t©OL dduydy fted dL{t
odMmMdBsMmls ks "OLOSkjtedmisdSdlsj doO
dqdzdh 00 Mmj EMsOdsevwe O, yJ ol LtcOMlisis
disj ez dw MmlsOy dzjO uzfCds eeCdsd “iptsdQjls dofr] Istel~uz
SdzL 9 O) Bslsls® &0 BBLOL 5o Olsj dzdzd s j d ¢
slsdsh jdzd j dz0 dzOzdydjlsts dz0 f sdzdlsd € C
Yyddzdh jlsts kmlsOdzsoa v 9 O, yd o bjLd t
Lo Odzi sts dzO0 d ¢ o lsizy Zsmitci® L of dz® Bydf s PO dizgz
13, 8; df =2 p
zdH 20 MO L O
Is s dz
H

N =0

=0,001). wvtwwBOd O HO MmJ
dLMdzj Ho OdzOIs© Mi o € 1 dat
Zdezgh O,L Oiadnd QO dL
nOLOCIsjte LO Yyw dzOlsO Isw

¢ dzj L Odzj
jnflsOadlsj dzj dz

. 3. [ 2 joBBOgR2Mh@y2sjdf2e y 2 dtef dgd e B 52 dzif C
RLYGdzL 9 Odzj Ists dz0 Ctsi3f s si tedadlsj dceted o
Cl g OdzdL JteOdzj sts O IEQ] ESEB te @HEIA ] H PH C
MomsMistsw s j dzdzOls © g @s tsdsiipy SO tsisy jlsadry d & ji o
COL dzd ydz® filsjtfjdz dz0 ftoddzsy dBsinls d f tsc
f sz yOo Odzj Ists dzO BtsBN jdad tsyj de€ d tslsdets
sls fopspPdgsd SyjdSid L0 Misjfjdso do
Ml scBtcOL dzgs fsMisOo jdzedIlsi HdHOSIsdud MSd yd
Cosdzd uj lso j dzed MtcOodzj dzd™w L O § tod dztsy o d3ts fyl
HOHOSIdUjMSO LOHOYO

Stdif & lsi tcdefAys dzf €O Mds j § j dz MO dzOMtsyJ ded
ftedHtsBdIsdlsy L dzOddw d kdj-dd hstddzts Micj |
gl ) MzjHeONd Yt LdOUjdd Msjfjdd j 6
OCbzOdzdL qicOdzj sts dz0 MlsOted dztsaOEE] 2 Y j( Bdzt
i Hi Y Oded j A% 05 .lslj § gz@R2 fMJ JddefasQizizjo Od&zO
Eyj zd@-d3s,j4. v OBdZdYyo 2.
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vsOBddYO 2. 1 dHOSIduUudMEd LOHOYd ftod ¢
: dtc] Hd
[ d HOC ladOjdnEca 5 j S |
e 5w 9 Odzjini de@ taigty 3,46
LOlsol tcHY o Odzj dz0O 3,98
OCIszOdzdL Oydv dz0O 3,57

]

]

]

1 fcHEBIss9CO 9i 9 j)
ddzd ftesyjHlZzZLO 2,96

]

]

]

]

0 |0|0 |0

Wtctsdzls OdzdzO® ftotso jtd 2,65

O]

O Byj dzv 9 Odzj 2,44
0O MOy j dv o Odzj dz@ 2,63
BOBSYsHEIE C O dzO 2,59
dtojH acthSSJlsJ s B QL fiiteCCus | figigdt jdde teaddO frf
sjiLd, Codbt fid Gipssase 08 s d@) dstwoydy

Eyofmlsddydlsy o Ibwa d LO ttOLadldjlsts dzO
Syj ddo Blsdetsfef i€zt ) dzCd o MEQPp diF dzd J
Ml sleo jlsdes O=3-dZdMYd OsGj &S d wL O sdL f tsdzL
tsdzjodlsj detd d detwdlsj MM Mmeyjlsd. |
JLyitsdkL 90k detd, CtdlOs P p S OEY s 6
My tstlsddisj d ftedfzfUupdhHfd Totdsdd EOBdd
(0<2), Cilk L d&ZOYO O, yd ftoSisduj m¢
ftesypPBEzdyo 3.

U OB dZRY @ =Bzt 9 Odzd o dHBo | SCSod@felsi t
]l JHEs8 OL 59 Ols j dz( & tcj H dzO - s
REted Mmi M Mmeydild 2,75
RGtcd Mmi M MmMtsyd Odzdzed | 2,53
84 dBzdzOydd dzO0 M stel 1,77

10 §0Odjls 3,50
1 © o dzd B3O dzd 4§ 3,66
10 dBtsktsted € O 2,65
t sdzjod deted 2,78
Vi L jdzd 3,18
1 ted S dzs yjdem€d dotcd| 1,64
RG

s € OL € 1,88
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340 ) dzz 2tes Iskzd tof d3d ¢ B t5 )
10 dLitsdzL 8 Odzgj ss dzO

LdOyd dedd ddk30 wyj dSdlsy, Csdlsts
JWiClkdodesmls. [Mtsej dzs 9 Oy dzgs o
COlts tsls I[swq Cdzy BO Mmisj fj dz

LOd" sdv 0 f)
Eudlsj ddlsj &

stso @O dBsyj HO Mmj ki tehd o
sBlzyjddy doj Bsyd HO daf
ofmjCdHdzjodd M hts |

dzd yqisd

5B

Is d

Bzt ¢

C Olsts JdAQls jinfitely en jO-dzd BC 6 RO K] deC dIs

setsBh jdd d

ftoj HiMlsOo j dad ,

MicOo dzdls j dzddts= 4 9 d s few B 9 O

Zud dzed ydisg

tOLGEdzf Y HOI ftojL

] & j s 02 dzdzO

sSBtcOL tso Ols j dzdzd Is j

detedlsjy oi @
ttOLoadlsdj dzO
detedlsg

tsHdlsj ddlsj,

v OB dZdyo 4.

dets i s

d sHdlsj ddlsj

fsedzj HO
d de¥ stedzOydw

Eud dedydisd .

My st H
HO fd

L O

fs adHtsej ol LHj2MmMIlsad]
J]dHBse ] 9] LHJj2Mlsgutcj H dzO-us
ltedHtsBdo Odzj dzO L dzOded v 4,06
ltcdHtsBdo Odgj dzO [k d3j ded W 4,12
tOLoadlsdj dzO lkeatsteyd Mlse ts 3,98
t OLadldj dO Edijdd*w L O g 3,86
t OLoadlsd] dzO kEdgj iz L O 3,77
lcso j.6C O dzO@ MiBMmilse j dzd s j 3,50
t OLoadlsdj dz© dBtslsde Oydw L 3,78
tOLBdteOdzj, yYJ fttseo Odz Is 3,38
tOLodisdy dO Ctdlsdydes d3d
f tetsB dzj d3qd 3,52
t OLodIlsdj dzO@ Csdzdzd ¢ Olsd 9 3,33

dzf dztew 21 fy
Codfs i teded s j

filpdz 2y O W
9 L 0o dMmd
deted d dLoeodzdyOdzj Ists dzO
d HOo9 Ols

dLYsdzL 9 Odzj s dz0 OBy Oistg dzddd v o dctsd) J o).
tOL dzd yded s
ftejHdLodSC e O
5Br9o OdzOIss tsls

d B0 ft
dOdYy ¢ dzth xp g dag) 4 !
dZz0 kZydlsjdzdlisj .
iWjCIldo dat
deted MO tyj dsdilsj,
MotswisO t©OBBISO, ff sdzdsldsHs) dzdzc
sWodzOlsO tsBh O
ol ternlz ©OL o dIs ddgdshitst @zCs Idz s @leddy ddsQ
JqdzHd S Oydw

s fdad L 2@ dzf % DU d olz@is K Is A3 |
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[lIs MotwlsO (w©OCldSO ftd dLfsd. e Oddls,

sBlyjddilsts Ekydlsj ddtsdgy g dig®sy j daj o llsijH jo:
iWiSlkdeoded LO ftcdHtsBdo Odzj dz0 Tisded iz '©
O0=4,1. 1d&JLSCO Hto OY MisiEfj dzC @O0 j ¢ @£
HO9 Ol L O AtOLadldj &O beotttyjMmlssti d
tej M j e+ 3, 9 -zddnC@OMIsjffjdz 2@ JWjCIsdo dats
ol LHj2Mkadjlsts dzO detdlsj Glsdasmdets AtcOL B
0=3,4 d AtOLodlsdjlsts-1d®B. Ctsdi3lzdzd $ Olsd o dzd ks

dftstejH Bdzj dzd W Is O cda@z" A f))sded l§ Az alzO dz@ ¥
LYkl o 0dzj ss dz0 dcetedlj Mmj fsmMsdcO {§ tec
d LOleol cHW o Odzgj Ists dzgO@ EkEfmatjdd oJ ud

L dzOc
UﬁjLsOdztsawao md cOLdEZdECO o yj dfdlsy L
udlsj &zdlsj MystjH Eyuyjsdd ety B3ijbj sy
Codfelsi wdedlsjy deted L O yoOfmsejlsy 5 ~dd
O=4, éedmb & MO IsjL dyujndedspRisssmBe )KL dsB&
ftejHftedj BOU) Misots ddzdsfpG@ztsfiztss¥f f< 16 Qoets B
MisejH ftojftsHOo OCOFd]Is] st yRedssiO BT @
LO jWjiClkdodtsmiss® s yjBdadlsy §toj HdIsd
Ud Misj Mseslsts dz0 wdLdud MEdisy d =~ddsduj !
MdskzOoydd o B d&OMIsSO d&O ftojH tedj 3OYJ M
LO ©OLttOBBIso Odzgj d2O fsSHAatSHWh d tBOl t6
dceted .
4. RBhzABWhH 52

1 sdzz yj dedlisg, e Oz @As Otsted j dzls Oydw L O Isj dzl
sSBtcOL 5o Olsj dzded SCtsd3fe lsi tedzgd deted -9 B dzc
BOI | BZOIdE O, ftodtetsHdzd dzOEZSCd, Isjr dzsdzisa
vV Csdzé 5 Bhdseo ded §tod dztsy § ded W dz@ls sB tc OL
Euydlbjdz@lsy stedzdtcOdzj, OSClskzOdzdL Oydw d L Ol
0o dyd. [l MmihjMmlsejdets L dzOyjdedy L O fted
deted o BwBBRYyjddibkt M BCOLO dOdEduddil
ftcd zOc Odzj .

I sdzeyj dedbd o s @OMSCO L O ttOL OB BIS
CoRfelsi eded deted, Stsdlss HO tjh Oo Ol st

lZBBHYf jBMsf Isz?2

RLMdzZj Ho Odzj Ists j ftoso jHjdets ) §tsHSte] o
sjrdtsdzsedyded OfMY jCIsd dz0 eSS Gris jadzdr
¢Ci &5 [ R/10,/2016
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USNGOF EDUCATIONAL CQNVBR GAMES
BYTEACHERS IN STEM

Vera Veleva, Daniela Tuparows Reénova

Abstractin the paper a study about usage of educational computer games (ECG) in Bulgaria
secondary schools i s perf orrmttedandprdcteesf o c u ¢
regardig the use of ECG. The results show that most often purpose of the BHEG in classes
pedagogical activities as development, actualisation and acquiring of knowledge and skil
Also important factor for adagftioa ECG is school pakgarding thémnplementation.
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L3P gLt dzdgj detslsts 9 HdcEdlsOdzdzad EkMilstets? f
stedzOyddzdzd d SCtdi3zdzd S Oydsdzded Isj n detsdztsc d «
sBlydlsj dzdzd " {f totsvgdrp daty Ohispirdfgiisfo tn jL & Ofistist
j f sHO9 Odz Ists, si Odzc O dteOIls 9 ded BOded j sts5 ¢
j fndzv o Ols ftedHtsBdo Odzj sts dzO L dgOdzed v , sfd ¢ L
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Etehfd © ftOCIsdCOO fd. li L GiMdse O d&O t
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]l dOMmlstswh slsts fteskzyeo Odzgj t©OL ¢ dzjfiy H Od3j
sWwlsts j SfIdOR®R] HO bkMsOdtsedd HIEC S
s s si tedzd detetsod toj Mtemd o Wi dOlO
teskzyo Odzi Gldesfdes dL ftsdzL 9 Odzj Iss dzO tsB
Is tc © dzO . RLMdzj Ho @ lgstc B GNgO Ofed dzd® d e OL «
Blzyd dzd jHigtds. O dlztstf sy J dzv 9 Odzy dzO dL §f tsdzL o
cOWded, tbttOLwoOhd ftoddsyjddjis ddk.

2. tMy2dWi ylskzes tsB fomBdfceBlz)y B2k

| OMotslsts dzOo dzdL Odzy O Rsuv o dzOh jIsts
gL tsdzL 9 Odzi dzO t©OL dzd yded tsls IsteOH J Yy tsda
BOLdtOdts &0 dettd (J[4R), ddBRBO ddtsy j Mise &
ssys 0, Mmtj HMiChsdfiskdse jCdpasHEmIFE@R] HP dic e Oy +
MtcOlsjedui Més BdMmdzi dzi . ¥ ted BB EYJISj dzdzd
dzdots fYlstejBdlsj dzvls dOtlkzfo O L dzOddw d |
fts Mi ssojljd dOydd LO HO ftojtsHisd]J
fto WdsQtdzdegs L OHOHjdzdlsy yYyjdzd d HO Htoj di
tOLodo O yYykefmlsots dzO ko jtoj desfils o MBMise
fts tldtsh jdzdy ddzlsj dzj CSskzOdzdeslsts tOL o dIsd,
Bl oL s d ftOQoddzdets toj" gledlpd o c@tce & o QldzO i3
ftesyjf & HjyOkO, COKOls ¢d HO i yj dv o
d HO HtjHoadYHOI ~"tHBO jilsj ZO0 HtEkzcdlIsj
EgsL OC dz¢ yj dzgdw o L tsfydats ao 20 § tsdziz yj dzd
EHBSdZJBHf]dthGSdlsdzﬁ]'SBﬁ] 9§ dzd Is ftojyjdcd d
Il L disy degslsls© L © q’Gq’ls chcftGOdzJ dzO L C
BisHj &z, BttOLweOhd Hj2fsodlsj ddshkkOo,
COLo o O dzOB dzt H Olsj dzdz sm 5] f tela]j disdda oo dzj !
cOLodoO CtjOldodeslsts dBdMdzjdzi d § s5dBOG
dimlsddzmSdw ydoetsls [4]. JdebkzOdkzdOoksO Mtej
ftesBdzj d3 HO Bi HOI dLftesBo Oded tcOL dzd ydzd
shj EyOmlsdedsdaf o O@zj tej gz, 1t IstsL d dzOyo
Edsj dedw d ol Ldiisy degsMmls L O BBNMEZo Odzj , 5B
yomisddyd, SO¢kts d ©O0BskOKO o jSdf
sdeyj delstcOydw d HtetsHi dydlsj dzdets L OHI toy O
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i ol teh j defflso Odzgj O bkEdij dzdjlsts L O L Of Od
dzW stedsOydw , COCIss d LO B teLtslsts Ml Mt
B3 Mdzw dzj dzO o L d3tsy dzd Islg z @ Pde'f©O@zlsdf a 0] d
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sMotsB sy HO Odzls s tis Is dz@AOHs joxiz if d2d 4 COCIsts d
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fMtej Hdes s s dzd o 5, MO BOE s dzOH | H dzO
sMisOlsi ydets kEdgi dzgdw L O Mi LHOo Odzgy dzO {1 t
sz d zOIsO EMPke Chsslsis® d OOl ftc CSdlsts
I Ldgsy detsyls. 1 85COLOjdzjdz § Stsdgj dzlsOtei Is:

sBlzydls dzded deted, ddfmeO doi3d otej d3j
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dftstejH fojfsHOOIjddlsj, LO HO B HOI
Cd&zOf AlttWB9o O HO 9Cdzs ysOls Bdetséts deted
stckzH dzsMmisfi, €Ol tls dcétdlsy M dLdmMEe O
sl stoj MG Wdsd Odz€ j IsJteOded s, SCtdlsts MO
O tBkydlj dddlsy deted MystejH MmMotw s d|
JHAO bttjlsO (36%) s kydljddlsi ¢d fmuydl
MO BO&Ets ftsdjLdd d MEOdEs] LLfOs dag 4 slalfts 4 %
ftsdzj L desflsls©O dzO tsBtcOL ts9 Olsj dzded sy deted
swihdetslsts fted dzOcOdzj L O kydisded yjdzd. vtej
oLOdMisoti LS BiyHE yYj MO0 dzO dL f ts¢
f sdzgetsls d yYtejL dBOIj BOIsduyuj M OO s tsted ¥
dLteOLd IsWndzOlsO W Ekd€ yd¥2 tsdgh dzff &fipge®© dethfgls H
B4 HO MdzEyd LO thdse® LO ftjf st §
dLytsdzL 90Ol [1 R, IOCOCIa.j HO d&O tffilsddOc
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ZOE Ok I BC(tshkts 40% ls ftojfsHOo Ols,
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33v My jsf fomedyicst?y
I ¢qdidzOL  Oczdzdw | sOf ] dzOBlsiEls@ o @O dz
1R, COts Ists JoO@s Bllhdf zddzm fidso j yJ
NdekiOl 8sdzs jHA&ZO btojlkO ks osmMdusSd Eyud!l
O L dzOyd s jidpdstsizy  ts & PUusizy 5O dzg@OMls s ftoj § ¢
ftod ZOc Ol hdatse Gtizj § 5d S PHOY Mdzj Ho Ols gL 1
20 My juydwduydd yjdd (ftesVjndtsdOddd] L d
jLdSCtsets tsBlyjdzj); OdzlsjtedzOlsdo dzetslsts tsB
slsBjdzjyd, Ui SOSkts d » HukddBRS %mET.
Eudlsj dzdlsj daj dLyBdzL 9 Ols dcted ddzd dgv zOk
: B AR
vy d sy léﬂf?tsq!g'L s
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ANdekeOf BdzL 9 Odzj dzO0 BBKOL 59 Olsj dzded dceted ¢

sOlts fejyjdCoO LO jWdCOmdshislso do
OdzS jsdteOdzdls] § HYj tolsOblO] o dagfMIh . s5ls  Hu®ho
HO d&O kse0os O, CmcOls daewedly daj ™Mmi d
MlstcOdz® dz0 1§ to jof SHOB @ls k dp®ifls dad § y Clssais fdals
Bsksdo deOls ftsojuj, ddsjtwejmils d S sdyy del
ftoj HiHsOmwjs d §tod ZzOcOls Ok deslsts dz® { t
fmd o Cdz¥ yOlIs R s o tetg Hitf istayfigds,O d&fO IO dF@2Asd Is § .
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(73%) HtoddzOcOls [I1R LO fftedHtsB da®dzj dzC
2§ tcOx dzj dzaf j gtclBPBo d f LsPCBHYJ dd W dSuded %yJ ¢
Odzls j tedzOIsdo dets tsBlkyjdedy. 1 ted |-zl j dz
flof sHO9 Olsjdzd LY BsdzL 98 Ols BEZYJIsj dzdzad d & te
(BSBdks 60%) . 1td -~ kzdgadeEls o s ddds yos @B 4d f
fted ftcdHtsBdo Odzgy dzO dzseod L dzOdedw d o Oc

EctectBenm nayku, UT

>

100%
90%
80%
70%
60%
50%
40%

30% - ]

20% - |

10% - - . ] - : -
DO/O . 4 - L

80% E muu,l’lw_iTepaTy[; a, M3Ky(_:TBa
70% -

60% -

50% -

40% -

30% -

20% - | | |

10% - | : :
DO/O . | - - .

XYMaHUTAPHN Ha_ KM
70% Y ap ¥

60%
50% -
40% -
30% - 1 - . 1 :
20% - ' . . ' !
10% - ' . ' ! . ' L
0% -

I I R R R R A e A AR R TR A

1 2 3 4 5 6 7 8
AdGekteO 4. RLYBHL O] &0 BhEEddsftstcEs ttE
Mistejn Bdf O dO {fijuiiHsod, © dpy ¢ i@ jsedd) Is




X1 O d 5 dzO dzdz0 € 5 da § to §f da o ') iz H B © @] 8 s @y §f s BB s 123

35 sdcf B3deBtsy BB Whyet?2 2HM2 Isteff
ey ddykz ¢ Myjsfey fompdycBts2y

0 dz$ j Is ddO datfdsdsdzO L o O dzdzd v j{ls RO dAGY tteBOy jo
ftotse j ) HOdz] &zO0 L Odzd B3O ded v Cwilsts ftode
Eyj deduylefds jfijj dzOB dzs HO9 O HWOMIsdyj d MY OH
deted LO jLdStots tBlzyjddy. jw@undibs Ot
imMlsjmie jddlsj dOESd, SiHjlt ftod o]y
ftojf sHOo Odgj dzO dzso d L dzOdedw, tsyj dav o O
Eudlsj ddlsj uifmksts oCds yo Ok detsod toj Mkt

60% EcTecysenn Hayku, U1
50%
40% -
30% -
20% -
10% -
0% -

80%
70% anum, Jlnrepatypa, U2KkycTEa
60% -
50% -
40% -

30% - | o :
20% - | | :
Zallllal -
DO/O_ 4 L

60%
50% -
40% -
30% - | | | | | | |
20% - | | | | | | |
10% - | | | | | | |
DO/O -

XyMaHUTapHU Hay kN

qﬂanMLHﬂHqn%t{ﬂanhtiﬂanH

1 2 3 4 5 6 7 8

AdEEEO 5. R L f t5dzuf ele@ dzjs B dzQy j brtagf jj B dzd Tdeq te dzts s ts
Sdf O O ] sHOPJOYRY, s g imeEdElds ¢ 0)




124 Xl Oy d 5O dzdz0 § sl j o] deyd vy A e tf Qe 15 5 Gyt i ks tizcatB s

nER3OddIsOtcdzdlsi dZOESd o ¢ d B3dzOL d Odzdzd
Cw HJj2dtsls J fsHARBHWh 8 yYj Mkt
so jdzes fted ftojf SHO9 Odzgi dO dzsea d L dz
CilbdteOded LOvYeowoOIls, yj ¢d dL{§tsd 80Ols.
Ot StdimlsOlsOydw ftoj ftsHOo Olsj dzdIs § ]
LHO9OlIs dd ftojHEZOGCOI ftsojyj HtesHEZCIsc
H j dzdzdds j § tzjuHi gidds d , COClss d HO ftej H dzC
dodHEZIOAE O W f sistej B desisdIlsjy dzO Eyd
sOl, wd 6 bsLd dOydd BscOls HO fMj
Scfll @ yd wq @ d Is j -ifffistOp 10tsls tegjixldn s o O @d dz
dteOdzd A . Il ftekyjBQ ddzO § & d tc @O0 ks j O 9
9 Htfl dzdzj ded i d {§ teodOniBlo Is
ots dz2O0 bktsLd d&jlstsH dzO tsBERZYJ d
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1 0dzdudjlsts dzO tOL detssBtcOL dzd tSBOL 59 Ols
hfesCslsts i3 dL it daOs Qdsjj,lsso zwmiislf ddf® j
sfdls 5 Blsdetsh jdedj dzO IstsL d ddzilstelzd3j dzls
cOL dzssBteOLd] o HjijHOewsedyjmMeédlsy §wOCls
fsdzsy dlsj dzdeslsts dds o LHj2filsoadj oistRl k-
OdzC jsdteOdzd s j .-o Pfgts L Pvjj daw j oOdRIs Glisd, € tsd s
f#Hz] Mdes, daj zMilsdets d dzi fteddzznj dzgts. [ B 6Ol
WikdeH O3 dzls OdzdzOIs © f slstej B detsls sls  kyj dzj
oLOddisHj2Mlsadd d ejdditsydHssEPskoEsy dajl LdaQ 2 k
LOBOoadzjdedj, dBslsdodtOdzai d Mmisd BBk dzd tc O dzj

v 0 fteskzysOdzy fsCOLOO COCO0O | ftOS
SBtOL 59 Olsj dzdzgd deted o ©OL dJqudedlsy Euyddz
sl 0o dz0 st QUL O] dp@®E 2 100 § S5H Y 5BOE O
fted o9l 9 jJHOdz d2O dcettsoadw JBHABH dO 5B
1 s j \WQdsSY IsdteOdzd MydlsOls, U4 detcsa dL O
stcOHdydtdedetslsts tsBlyjdzdd, O ofmi Biasdhls J
Mosjbt &kt ftod offdysSd oi LOfmissse d
SBtOL 59 Olsj dzdzgd dceted, BOLdtOdzd dz©O Mmi o
i LHOO Ol dwkdodieON O MEjHO L O tBEYJ dd
ZOG dzOMmdlsy  tyOSs § Oty Bz2@yde® Mmi o tej d3j dadac
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EDUCATIONAL GAMES IN SCHOSURVEY ANENALYSIS
Katia Todorova, Valentina Terzieva, Petia Kdtrzooaa

Abstract Intoday's world full of digital devices, information and communication technologies
(ICT) are already well placed in education. As an effective tool for supporting teaching, th
engage |l earners6 attenti on, naprovidevaacess t h e n
to a vast amount of learning resoGareputezducational games are the most intriguing
among them. However, whether teachers are willing to practice this approach, we have triec
find out by surveying them. Based on results/sis afnadage of educational games in
different school grades and their application in various subjects have been made. Advantag
of using learning games and their impact on learners have also been explored.

Key wordsEducational games, §jaationsuvey
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TRENDS INHE APPLICATION OF EDUCATIONAL GAMES IN BULGARIA
IN THE LAST FIVE YEARS

Elena Pauno¥tubenova, Valentina Terzieva, Yordanka Boneva
Stanislav Dimitrov

AbstractThe article explores the application of educational games over the last five years ir
Bulgaan schools. The trends in the change of different aspects in this field are traced, focusir
on the attitude of the teachers to the gaming educational resessessnfeeifs of

teachers' competence for the use of ICT in learning purposegnéssiteviingage in
developing such learning materials, and the appropriate age for introducing educational garr
into learning are presented. Teachers' views on their role in the use of games, their usefulne
and their impact on various aspects dfesttieadion in Bulgaria are traced.

KeywordsEducat i onal games, Tendencies in edu
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TelbteOlsjcedud MSd f Otelsde! steflso O s e ©4 tizta o 220
HRO1KA20135362
PROJECTGLATO GAMES FOREARNIN@LGORITHMITHINKING
Daniela Tuparova, Ivanichka Nestorova, Kostadin Samardzhiev

Abstract In the presentation we outline main goals, approaches, objectives and activities ir
Erasmus+ project GiAJames for Learning Algoriffininking. Actual information could
be find at the project wehhttips://glat.uniri.hr/

Key wordseducational computer games, primary school, teacher training, algorithmic thinkin
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A GLANCE BACKARD WITH NOSTALGY AXIIRWARD WITH
OPTIMISM
(OR DO WE NEED TOBTAROMSCRATCH WHEN INTROINGCCHILDREN
TO PROGRAMMING

Evgenia Sendo¥%aRoumen NikolgwPavel Boytchév

linstitute of Mathematics and Informatics at the Bulgarian Academy of Sciences
2University of Library Studiesnémaniation Technolodi#sIBIT
3 Faculty of Mathematics and Informatics, Sofia University
jenny@math.bas.lmumen.v.nikolov@gmail.bogichev@fmi.soifia.bg

A language that doesn't affect the way you
think about programming is not worth knowing.
Alan J. Perlis

SummaryThe authors repregantegenerations of informatics educators who profess the
Logo educational philosophy, promoting the programming as a means for active learnin
formulating of tedalized hypotheses and creathexgrdfsion.

Key wordslIntroduction of programming to children, Logo, Logo versions, Scratch

1.Impressions ofertaincontemporaryiews onusing IT ireducation

At an international exhibition maiketinwgtions in education technology attended

by more than 40 thousand visitors there were a great number of examples of ho
NOT to use technology. A program generating a sentence of randomly chosen wor
was called APoet 0. Seqmende afrandomly chhosgnr o g |
notes was called AComposer 6. The auth
to the structure of a poem or a musical composition. Not surprisingly, they had n
heard of books such a[f. AiExploring Lar
Ata very recent issue of an annual national conference embracing researchers
educators and teachers in mathematics and informatics education there was
worlshopled by young representativesowfpaniepromoting programming
courses for young childféey were demonstrating a couple of robots moving in a
maze on the floor. After showing the commands needed to move the robots (n
LEFTRIGHT and FORWARD as you might expect) a mother from the audience
askedWhat would you do after a child who hasleasety these commands

gets boredPhe answer waso, problem at all! We have five other programming
environments to offeré

Such examples make us feel noishutal gi c
agoldeo .


https://www.unibit.bg/contacts
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2.A GlanceBackward the RSkxperiment

I n the ear |y Prompted carriciiunmdvad desigioed and laundned T
by a Research Group on Education (RGE) as a joint project of the Bulgarian Acade!
of Sciences and the Ministry of Education. The RGE mission was to develop a no\
curricuim based on the use of computers as one of its natural components and
means for integration of school subjects [2]. The educational resources develope
specially for the experimental 29 schools included textbooks, teadkst guide
bulletinfinformats and mathematics for teaghamsl unified (Lobased)

computer microworlds. These microworlds were tuned to specific subject domain
the main idea being to encourage children to act as scientists rather than learn abc
science [3, 4].

During the $irfour years, informatics was introduced as a part of an encyclopaedic
education. One of the main integrate
write and calculated. A good exampl e
a situatigrin which children would decode a letter (matching humbers with letters),
read, write, and code a return message in a context of interest to them.

An innovative idea of integrating the study of mathematics, natural language
(Bulgarian, English and Rojssé&d a computer language (Logo in this case) was

launched in 1984 by creating the textbook Language and Mathematics for 5th and ¢
grade (corresponding to the first and second grade according to the RGE system, F

E3UKMU
MATEMATHKA

noro n
BTOPH KNAC

Designed to show the intersection of language study with mathematical thinking in 't
context of informatics, these experimental textbooks included problems on translati
from a natural to a formal (scielatifqn)age, algorithmic description of basic
grammar rules, and ways to extend the Logo vocabulary to several language:
Informatics notions, sucltading, decoding, tggaphs, algorithms, variables,

tables, procedures, recursion,atatavere applin the context of playing, editing

and creating educational games, coding and decoding secret texts, describing ar
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executing algorithms in mathematics, creating models of language, music an
science phenomena.

Here is what Paul Goldenberg (invite@xqseanin mathematics and informatics
education) wrote about the RGE approach [5]:

One's own natural language is best for conveying the semantics of a mathematic
idea or situation; algebraic language is best at expressing and transforming
guantitativer sstructural relationships; and computational language is optimal for
describing processes and algorithm#. eBpacially the last two paragiiaphs

feel like | learned in Sofia!

Specifically designed microworlds provided tools for the students to deal with ne
notions from a procedural rather than from a declarative point of view. This ha
already had an impact on the way we started teaching mathematics, literature, art a
music.The newly developed curriculum enabled students to pass gradually fron
constructing controllable models, through turtle geometry and ethienpedblem
microworlds to a fully programmable microworld for explorations in Euclideal
geometry Geomlangf). The Geomland microworld was launched in 1986 as a
language based computer laboratory enabling pupils to construct and experiment w
Euclidean objects, to investigate their properties, to formulate and verify conjecture
i.e. to do and discover madties[7].

The authorsoé exper exgerience ofthred genemationsiofg h t
programmeérshows that the duality of Logo as a programming language and
environment, on one hand, and educational philosophy and culture, on the other,
one bits biggest strengths.

3.Howmanyversions of Logerethere?

Although the use of Logo language declines in the past decade, the Logo philosop
(known also asnstructionisi®, 9, and 10]) is still well alive and it reincarnates
itself in numeroeadning environments and educational contexts. The tree of Logo
implementations (all the different Logo versions and dialects build in the past fe
decades) could be seen in Fld]2

A fundamental feature of thddinstLogos is the concept ofitthe that can be

animated by students via programs. The first turtles were robots, crawling on the fic
and leaving traces into beautiful geometrical patterns. These turtle were real physi
objects that students can touch and can associate avitfibilibystas one of the
features of Logo that made it stand out compared #&x@fingeeducational
languages.

The physical turtle was soon replaced by a small triangle on the computer scree
This made Logo turtles much more affontialleedot buy a robot, no need to

replace the pen, no need to repair the motor. Unfortunately, this improvement was
the cost of losing tangibility. The new turtles could be touched only imaginarily. A
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new educational environments emerged, they improveadnhléywof the virtual
turtle (like 3D motion, nice visual appearance, multiple instances, faster and mol
complekehavigr but still it remained effectively intangible.

Fig.2. The Logo tree: in the toght corner, maaogk E@emdsty fAOQ,
wides pr ead successor of Logo and the Logo
(in the middle of the left section)

4.Do we need to start from Scratch today?

The pun is intended. Indéedpi s not a fashionabl e wi
reactions to it are eityeshl-usedit- wheA-wasa-kidnostalgia drumwhatis-
thissupposetb-mearconfusion. However, most of the features first demonstrated
with Logo are found in modern educationahegmnts.

One of the many new biaded programming environments developed specifically
for young users is Scratch. It has over 2 million registered users aged less than
years. The popularity of this style of programming with young chitdilee is in pa
toits ease of readability, browsability, interactivity and visual and dynamic outcome
[12.

Let us note that in Scratch the code blocks only lock into place in syntactically val
ways, thus fAbugsod ar e abassldggevesienmant i
where the fibugsodo could be due to typi
syntax. One would expect that the number of affordances offered by Scratch wou
make it easier for students to learn and interpret.

However, recent st{t8} comparing the attitudinal and learning outcomes of sixth
graders programming in either Logo or Scratch shows that students who learned Lo
had on average higher confidence in t
hypothesis. The authoirghe study suppose that théelml details (such as

syntax) in the textual representation of Logo allow students to focus on some
important lelevel details, such as the role of every command in a larger program.
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Furthermore, they conjecture ibathis losevel focus which allowed students
learning Logo to compensate for the lack of a visual representation.

By comparing the performance of students in different programming environment o
could decide which features of the student expeligfhoenaesl by thentent

of the programming, and Wwhigtthe programming environment.

But maybe it is true thatcomputer language does not change your way of thinking
there is no need to ledrmn it

Here is how the idea of modeling a fern hasferemted in the Bulgarian
version of Comenius Logo (Fig. 3 left) and in Scratch (Fig. 3, right).

TANPAT
OANPAT :s*
OANPAT :5%0.3 (-
OANPAT :s*0

MANPAT 300 1 40

Fig 3. Modeling ferns in Comeniugléftygad Scratchighy

An iconoclastic implementation of the Logo languBties dasigned and
developed by the third autdpiHlicareached far beyond the traditional flat turtle
graphics by providing a 3D animationfogsammable objects.

Elica was used to teach Computer Graphics at Sofia UnivesityE Sjve
exampls taken from tetheicourses at the Facultylathematics and Informatics

in which the objects are defined in a Logo style.

The snapshots on Fig. 4 are of a model of the human figure. It Gem®eirythe

of Motiorcourse where students usealimechanical elements to construct
programmatically a complex mechanism. Internally the linkage between the elemer
is implemented by an invisible turtl
similarly to how it would traverse a PythagoreBinetenesmples could be played

live at this URhttps://goo.gl/j9yGhG

The snapshatsiFig. 5 are frohundamentals of Computer Grajhice. They

use a Loglike set of commands to define and visualize: dyreardaral
Pythagoras tree (left), animated hand gestures (middle) and a flexible skin over
skeleton (right). These examples can be playedttp®//gbo.gl/dLDM6EN
https://go.gl/Y KmF&pdhttps://goo.gl/cuVKit

Models of phenomena from natural sciences have been often part of project
developed by young students and teadbe(&ig. 5 and 6).


https://goo.gl/j9yGhG
https://goo.gl/dLDM6n
https://goo.gl/YKmFVj
https://goo.gl/cuVKjt
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Fig. 4 ¢ model of GeéomelrydfMatmmunse f i gur e us

Fig. 5 Dynamicatindom Pythagoras tree (left), animatepbbamdémiddlie) and a
flexible skin over a skeleton (right).

@ (b) ©
Fig 6. (a) Snowflakes with Comenius L@gafd€bhirlwind with Scratch; (c) Atoms
forming a crystal structure with Elica
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Fig. 7 Modeling wind generated waves (left) and the Satetsjisghato (right)

Conclusion

A French proverb sa3sis ¢a change, plus c'est la méme Atigseslation in

English offered by Douglas Hofstadter in his wonderful collection of articles o
language, art and logietamagical Thenj2§) reads as followEhemoreit

changes, the samer it .get® ideas that the more manifestations of a certain
phenomenon you see, the more you are able to see what the aach#messs is

to understand its essénce

This idea was well demonstrated at a recernt4heDe¢ember 2D4AT the

Institute of EducatiohUniversity College Londefebrating the work and
contributions of two eminent representatives of Constructionism (Celia Hoyles ar
Richard Noss) who are Foreign Fellows of tred Buigarian Mathematicians
(Fig. 8 left). They were editors of
coordinated tt¢ebLabgrojectwhich focused osingthe ToonTalkomputer
environment for yowtigdents to build models of their mathemédtmekatific
knowledggl8], and are recently working ddcthechMathsojectwhich has

designed curriculum materials and professional development to support mathemati
learning through programming for pupils aged between 9 ai§]11 years [

sl
Fig. 8 left: Richard Noss and Celia Hoyles share their merntigagueigiudents

and academic friends from around theiglurié?aul Goldenberg talks about language
and mathematics (quoting the Bulgarian RSI experiment)


https://en.wikipedia.org/wiki/University_College_London
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At the same event thexee mentioned Paul Goldenberg talkeusafasdination

by language and how kids learn andHgsexplicitly mentioned his being inspired
by both the recent prdgecatchMadtand the Bulgarian experiment on integrating
Language amMdathematiadthin the Research Group on Education (Fig.8 right).

Thus, there is no need to put in conflict the different programming environment
provided they bring to life an inspiring educatidhed eter to program to learn
rather than to learn to progra

The recent advances in computer technology, especially in the area of Augmente
Reality (AR), are a chance to bring back the direct contact between students and t
Logo turtle é and to go back to the

eduational environments where students could directly manipulate AR objects. It |
a matter of time to have this technology widely spread in schools. The real questi
is AWhat shall the students do with
responsility of the technology designers, the teacher educators and the teachers.
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MATHEMATICS IN THERMZD AROUND MENEVENT IN THE
FRAMEWORK OF "STHBADVERY WEEK 201

Krassimira lvanova, Toni Chechlarova, Evgenia Sendova

AbstractThe article describes the process of prepabinggargito lifé "Mathematics in

the World around Mealnevent in the frameghaf European initiative "STEM Discovery
Week 2018br promotinyeinquiry basesiTEMeducation. Theoblems faced and the
challenges overcome during the organizstion af event anrelativelghort timéy

means of ICGare being considered. The analysis of the results (the pradcasiedei

as the participanessponse to the final mathematical performance) shows that the children
could get hooked mathematistimulated early enough tdsewmgided expressions

in real life.
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fmMHeBs2dByYy?2y B MBOofkzB B Isr afMmydey ts
sredzWtetsf sk 2 ftwymMByly stse Is2Iskzy dzs
Ay ManCls?2 2 tfkmMyeo2biky Blsdz2y IsfrlzW
sOCIts flfCedE jizd@Ped Isj Mo Odzj sts g0
Ml MsjLOIsjdz stewBo O lsdzdydets HO f tsL dzOo O
COCkts d fscteOmddlsj ddadsjte¥ j2fmd, Ctsdl
Eotsd o MOdGslst dOyOds dO ORE k0 ixszd | sz
BOES slsts L OMslsts fj GOZOEO tojh jddwlso
i MisjLOljddd fMdhksj k0. 1 &hescs nozyod

fOkjls, Ctjlkts dOZOECO fi MisjLOlsjdvl HC
Sted OdzdL Oyd W Is Ols dz0 a2t MRl lsfls @ szl pWOzd Is j  fls |
& Hts§l dddlsj ddd] BdBddtslsjtd.

ifMlsts Mj dO&ZOcO i MisjLOkjdkdlsj HO
fgasd. 1Jift §sodgud fIsMigs tHGIs jiggy Isfyp H O
joydsddd mdnlsj ko, O Is MO0 dzjflkds b i)
ks fto] dzsfigEsBHB OUDOIE s@BSE s o Oy dzad tsh
Eud ded j sts di@ i figij ) lefj f @ldsjcdeddisizid mls d .

4. 8dcfj?

1 ¢dzetsted s ydetslsts ftescteOBteOdzj IsteW B o C
fSHEBISoC OO dzO BI Hphdigj e s Ote @ dydf{figisd .
feccteOR3BdteOdzj, dz2O0 (w2t tBEZYOj Bdlsy hj
fsHARBHd o fosetcORBItcOdz] Ists, stsLd odH
fSHEBISSoCOKO dz@ BI Hjhdlkj ftes¥ jimdsdod
sBlkyjdedi sgtcPte] f 8B GPBEZOHCLOYXHO dOH O
sBkyoj d3dlsy .

1T 1 sCOLOds jWjiClkdodes | dLftsdzL 9 Odzj Ist
ftosctO®RIteOdzj ftod BEZYJdd] dkO &Oyddzoj
fsHElss0C 0O dz@ Mi MisjL Ol dzd 4, ts€ s Jsdzd jfi
ftoso jtcW o Ol M fsdi3sh sO dHz® Isfidd fiyleziL ®I$ J dzdizdf ¢
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fn ds
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ftcjHh jMlsoa® COCoatlsts d HO | BBkyjddj (¢
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fted
fE50dkS & Gjs Ojlsgsfs dzj SBRGHJ
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Bs L O fi h sl
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megrsi1l s 13 pefsrpll 1l (&1 81 8
t sMdyo,r edgm@" | OWlsOdiydjs0O, ||

l &zsoHdomMSd kdede jtemdlsjls Al OdMmd2 mddzj dzH Ots
rosi@urplovdiv.hgissig8@iniplovdilbng totko@uniplovdivg

Lerigjf Szl o Odzj Iststs jdzOh WQmdv decpvd dzO L dzOdzd ™ o
ksted™. ulkOkdqwkO ftjHmisOow yOMmk il dL M
MO w dzd v 2O L @ dzdYy .dzePP stz sEHsDIs jdzOdzQf tojj H
Lz dzOlsdo jdz Wicj2 s dssHj dz O@Y tej HMlsOn Oz
fls j BOOCtAslz zOls o dzd Wiej 2 dssod BSH  &ZzO L O ¢
Odzdw o 5B dZOMIslsO) teFOH dftoisjcdedO d3g @ O4diz) Is iy dzts o dzq
EyOo Odzj dz0 fMddzsOSMdMO 20 i jwOtsed dzO |

sdzs ytseo d HWhsGdivindzi dzO L dzOdzd v, Wtcj 2 dstso d3tsH j |
BsHjdz, BSBEYjddj 6 ftescteORdtcOdz)

or3o=a—

11" 6 Jyts2y

Il sy MO dzO0 BkYyjddj MkHjdsdlsj M
JdW sted3Oydvw. [MdckzteweoOdzjlsts dzO L OHI dzB 5
dL zyOoe Odeddisijy diaf\tgdedadd HJL dMC o O dL f sdzL 9 Ok
fMtejHMisoa ® L O tBkYjdd,, Csdlsts kzdzj ijdaw o C
MdMmisj BOISdL dteOdzj ss dzO EZyjBdets Mmi HI t6) Odac
RLojfMisjdz fsHAatsH L O § sfisdc @dfjtsddeCd Asdrjo:
ZO0 BilstsHd dz20 tBRzyj.dzffpted & O d 620 dzlf tc §iz® d3if |
Mlsjtej slsdf dzOIsO ftediesHO d2ZO0 YBSHARBHO L O
stec Odzd L Oydvw dz0 L dzOdzd plstissaff j B 5 O 620 dzje O dzf
Ml fesotsH jdz tsls toj L ¥ dizq hBdzlz € dpWz ety dg@idZO1c C
vyjBdedvwils, dsPtsjefff@o jdz tsls ftojf sHO9 Olsj «
sOBdzdyd d Ht. ), Jj ¢ tcOd difiadaste jnis jodz® Isdz dz¥ tie
Covwisaslkz yOod=ip]@slsy HO -dzgfmdzswilg BB tcL & 9 fiy t
dzf MsteC ktedtcOdzO ddz¥ stedzOydw .

dlsOkdwisO ftjHMsOeaw yoOmls s dLMmdzj He
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2. mmyCdfc? twhyjlskBeYy 52y B (GBIS2

L sdzL aWOsljdsdy dz@ j H f)ls O o W ety de@s  Lddd§dzcHv
Sstedw. 1 bLtetOHdydBdedetslsts tsBlzyd dadd J
Ey0Oe Odzj dzO EkyjsBdedw 3CHs, to@dz,H OB O dzd
Jj2dsead MbtekzClskted, YsHABHWhd L O fdMml
HOYd o toj HB\IEOfis@ly Hdl) {0, d dalt ste i3OI
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dgeo ¢COlts MdfMmisj BO tls oL OddwsMme isteL Odzd
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OB EdsH s o tcjCdyjlz dif § Pisd b ded dzd dzO dzd
|BY § sibzls dztslsd [
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deyj flszOdzdedlsj € Otelsd  dpO ff Sotsf digiju jIsAzdefiisigd
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dzyd dzgstcOydw .

Imi distsC Bdsdzd LDz d dev Stc BO Y s dedzd Is § d
sjrdzsdzse dd off SaBotdOipWoo@ dzdzP Istf tcj f SH O9 Ols §
qdzso Ol fdemdaffCd L O BEYJ dd, Csdlsts fsHTS
BOIlsj tedPdy WO Ols #iOL dysByidusdg®Bls 59 j UJ 9
qdzHdo dH EZ @didgHIgts d®OOLEsB ZyYyOo Odzed Is § d HO
tcOLodIlsdd. df tstej HE| WA £ Bdgd I i idfHtdsD WRfisigaBizal C
L Blstc o4 dzjpdDIstetsdzdzd sy S dzded d MO dzj 8
tOLoadlkdj dzO0 M M dsMmisis O dzj G sh O ddzmn |4 g5

L
J
Q
s
]
d
J
ts
s
s
s



172 Xl Oy d 5O dzdz0 § sl j o] deyd vy A e tf Qe 15 5 Gyt i ks tizcatB s

LO BBkyYydddy, sMdetso Odz dzO W tej 2 d3d, fsL
sBlkyYyOo Odzdlsy ¢ &3 ol LftesdLoajYHOdO Mmi Lt
CHEud HO OdZOdzZdL dteOIls  sdzkyj dz0Is 0 d dz¥ tsts d3C

AN 2gdlsi MO EHIQ "Myka HEPHAEpDeEEH O s d o
58z y[flded §
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M2 desMils dz0 ofj ¢ S Bdbksdzd o s WO fsksd
2O MzslsO L O dL i dzdzj dedj d S tsdelstetsdz dzO
Hd Of ©®Otsde,sfd dzer@idBje Olsd o j dz j dzj dBj dzls dzO  t
9l L ks desMisls O ¢ OB @dzged B P daO @zt Isz@y d v /
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l {si3ch SO d2ZO0 fsHAaSHWhd MjHMISa O LO oL
OC Bz dzOIsd o dzd L dz@dzd ™ . | Oy dzO fujfrHsds jtsldsdz@s
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Ld&z2Odedw M tOLftetsMiscOdy a0l d dz0 dzts§ Odzc
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SlszOMWIls dzOfteddi3jte L dzOdzdY L O Bicjy OO sl
kdftsej, dO Stdlts fted dzOH dzj 3 Ol fists?2 dats fyl
9Cdz. jdzj dBj delsOteded d Mmi MisOoded Isdftsej HC

| dzts B O dzde(¥ls jo SLddgOWe Ols iBi ~n Odzed L] d3 L O dL o«
BOM d 20 WOl sSEOSO sl dAf, CB2Lts fyk
SlsHj dzded ¢ A S . UBLMJML&E@&&EB@J Bkl tc®Odz
HOdzded ddzd tsls OB dsldafzw X 2 d dRep sombpffvigitds] dsdsls jis 1
sls ¢Af ©Cds Yo Ols Ghdzsots OC bk Bk zPls d Odzd 1
Ctsdzsj CMlsO d OMY jClsO/ yj dzistos hdgd tflds j SHidiplslje
d OfMfjSkO0 dz® ofMmjCd lHjdjd édaf).

B u2lkzydze fk BdzWdzt d3B 22 cfs@ W hayfifs 20y dzy to't
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. Local knowledge

m
g

q
fy
q
J
ts
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|<%1Globat knowisdge

dzts 9 j dz-dts fiejOte Ols ts to
JOlssted L O
MisOo jdz Y jtcOIstste
jtOlststed

ztseo j dz s jtcOlsSte

jeOlststed
sjteddddzdtcOdz yd¢i
mMsemdzseo;dj (do w
jte

O AFM Ce P

sion_Statement Syntax |

t\nmmumm dge
Local knowledge

I‘\ Global krnowledge
, Local knowledge

[0 AFM C++ Null_State:
nt_Syntax 4

41Global knowiedge
s Local knowledge

[ AFM Cé+ Compound
Syntax
{4 11Global knowiedge
iy Local knowledge

13

onts_Syntax

- Local knowlecige

[ AFW C+ Soloction | 4

- -~ Statements_Syntax
fs ig <« —
o Local knowledge

\ m C++ Iteration,
Syntax
A\Global knowledge
4 Local knowledge

© AFM G Jump
ments_Syntax

[1\‘¥Glohllkm'kdgn
| Local knowdge
|

AdekteO 1.

BJLEMzse jidz Jto] =~ BH

LO fmolststecj dad j

o q fif Iy Jlod®@® tstipls] ¢ fr )

(br
({})

LO dLBtte fdeddevdLifdrSdsiz] ol j

(if) d SfjtOssE L
fted idL§i dzd
dz yqei az f

hi

(for)
e)

Ol tftd LiOEzj ¢ Gt z dzC yd v )

= AFM G#+ Compound_-
Assignment_Statement_-
Syntax

AFM Cr+ Simple_-
[Rssignment,_ Statement-
tay

¥ ‘
b Local knowtedge
= Lsyntax

< \'Global knowladge
f1i Local knowledga

[ AFM C++ Comditional -
Exprossion_Oporator_-

¢V Global knowledge
% Local knowledge

& AFM G#+ Tnput_Statis
nt_Syntax |

'41Global knowledge

iy Local knowledge

[C AFM C++ Output_State-
nt_Syntax
g ViGlobal knowledge |
[ AFM C++ if_Statement
yntax

'« ¥/Global knowledge
(- Local knowledge

Iy Local knowlodge

PE' [ AFM C#+ wh cn ‘while_State-
nt_Syr
s valabnlk»owl-dpc

i Local knowlodgo

O AFM G+ do_Stale
nt_Syntax

,yahumww

4 Loea knowlecige

O AFM C++ for_State
iment_Syntax

nd Global knowledge
i Local knowledge

[ AFM i+ goto_State:
iment_Syntax

|¢V1Global knowiedge
ek Local knowledge

A

\ [ AR G+ break State] |

. ment_Syntax
¥ Global knowledge
< Local knowlodge

o+ +
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[C] AFM C++ Conditional-Expression_Operator_Syntax
«V)Global knowledge
@ AFM System
ﬁg SD: OBy4yeHue no nporpamupaHe
&é Context: C++
ﬁi{! Aspect: CuHTakeuc
ié Default.: Programming_Statements
% Predecessor: Expression_Statement

6 Reasoning knowledge

Q@ Inference
e
o Inference_dest: Basza ¢ npumepu
]
[ o) Inference_source: Y4yebHn matepuanu
Iﬁ [_method: (E CUHTaKTU4YHO NpaBUNEH)

é Accumulation knowledge

Q@ Accumulation

]

[} Accum_dest: Ba3a ¢ npumepn/Bbnpocun
]

w0 Accumulative_source: Basa ¢ Bbnpocu
Iﬂﬁ A_method: (Accumulate)

@ Local knowledge

@ Left_expression
i_{’ Default: ™"
éﬁ Constraint: (E CUHTaKTU4HO NpaBUNEH NOTMYECKN U3pas)
ﬁ If_needed: (Bbeeaun)

@ Keyword 1
% Default: "?"

@ Middle_expression
% Default: "
ﬁ Constraint: (E CUHTAKTU4HO NpaBuUNeH n3pas)
é‘ If_needed: (Bbeeaun)

@ Keyword 2
% Default: ""

@ Right_expression
% Default: ™"
ﬁ Constraint: (E CUHTAKTU4HO NpaBuUNEH N3paa)
ﬁ If_needed: (Bbeeaun)

Q@ Types

% Types_of_all_slotsitia.
ANdelzteOv hdztsd § flz dutftg Qo Alsfitsctedzls O C iy d )
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AdqekttO 2 ftjHMsOoaw JHddz tsls tHfidmoOdad s
WiejPmslsslsdf L O d&sHj dzd tc Odaj dz@n dzts ez dad W
s jtocPlsts® L. o JLIJSCOHHL O ftosctcOdd tcOdzj

| sdz¥ 8O YOMmis sk | dztkO dedzs)as@ didglsizy 1o dzBdzd g
MO dzOMmdzj Hj ded Bls dffxprassion Statenfets j H Msjsfls o j dz
md Mis j &30 E@gramming_Sthtements )C 1 d3 S sWilsts Ists2 f§td

10 BOLOIO dO Ml LHOHJj OO MdMmisj BO sl
Ml MsOoded 6 jtObtsted o jLdEO LO {6t
LOHOUYd, ot s dedhW a2

T r ¥ topedz@dzd L. dzO dzj f 5L dzOls ftetsete O3y dz ¢
i MisQotctlstistfd o JjL O u+jHg dff dgeQcdi O O
BOL OlsO dfQc sisttsjlsdfd] dzO0 lsCtedisdlsjy o f
i MsOoded s jwOlsBEd;

r M tgBls C2ted 0 Odzy dzO M dzelsOC Isdyded ctej h €
r M teeBl LBH O Odzy dzO Md dzls OC Is flapdzts O €AseO]
20 § =i dzgiz§ dzj Wi G2 6;

T r MW idesdd W d ydieOdzj dzO dajtf jsL dap IsHEQH dzis® @&

fite 52 dztifEds difdgts s s 0-§ ¢ dzP BY Y & dzd

tmM2dyym 1. RrRBjBhB HE [ M¥te 1

IsCted2lj ftssmisdlsjy d M MisOoded distf j Ok
Ml LHO2I) JjCL iRk dizd. Wicj 2 id

f
f

int main()
{
double S , a, b;
cout << "Enter width: ";
cin >> a;
cout << "Enter height : ";
cin>> b;
S = a*b;
cout<<"s ="
cout << S
return O;

AdCBtcA tosctcO®Ry dz S 5H

tmM2deym 2. RrRBjBhB HE [ MW¥teB 2

sObts dqLyYtsdzL 90O Mi L H-PepgEdf ¢ L O dgdstzH
dz0 [k fafsjotg@lis ste L tc @)L §f to(sod y HeQ dadd ¢ IstO® | Is
maximuns(temperature > maximum: temperature ?maximum
g MddzlsOSIsdydzO ctej " € O.
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|0 Mpumep 2: YcnoeeH onepaTtop-u3pas
<1 Global knowledge
<« instance_of
@ AFM: C++ Conditional_Expression_Operator_Syn-
tax
i Local knowledge
<1 Left_expression
@ temperature>maximum
<= Keyword 1
w ?
<= Middle_expression
@ temperature
<= Keyword 2

<= Right_expression

& maxV

NJelteO -AC L Mgl degdnarEdl S ust©GUSte d dzls O ¢ d f)

tmM2deym 3. RrRBjBhNhB fE [ MWtes 3
10 dh jlsj MddalsOSIsdydets fteOoaddzj dz € sH L
Cokt qLybd o0k Mt dfsMb g ks e Bsh e
I Npumep 3. U3uucnssaHe Ha u3pa3

< Global knowledge
<= instance of

@ AFM: C++ Simple_Assignment _Statement_ Syntax

i Local knowledge
<= Keyword
=
< Left_expression
@ S
<& Right_expression
@ (a*b)/2

NGO -5S L j g @k s ovff t@BEEY b Odzj ( ) d dzls ©

tm2deym 4. RrRBiBhB 2 [ MWtcs 4
I sHdEPAlGscteOdRgdedy SCtsH (9. AdcekzttO 1
Mzslstse j Is j-j deOj ditiedr?teBOsls A debkzteO 5.
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1 6 HI@BOD g0 Y sl L MdiisHe Qdsjj dits dzO f |
O Adgodlsjy dBsHjdd L O §toj H B W jdeded jdsGs L
sjnrdzdlsjy Hteddsyjddy LO M LHOOdzj dzO
teOL dzd ydzd BB &ZOMIsd

4l LHOH | 200 HNdiiepEBEls ad ) w-++ (fd
fdfj) uQdisyw dzsfils dz0 MmdMisj GO dislk uPps Odzj § apc
ftioscteOBdteOdzgj w++. wdfmlsj BOO " j BI HJ
fsumdmisj 3, Mejn Csdbts Mdmlsj 8O s ¢
Hi CdzOtedteOdzj dzO MiIsOlIsd yded 40O dzjd daR@3d dydizd fn) |
Odze Stod Is digfls L AD ds@ taOBdzez®H | dzOlB®. Md Misj BO
i S MiBjlgic Odz® o keOHdYydsddzd Wsttdod do
sBEZyOeo Odzdlsjy twiLbkdzlsOd hj BIi HO MO
sBlzyOoOdzedlsj BjL dLtdL o Odej dzO MmdMmlsj diC

vudMmisj PO sy j dzjMmdets HO BI Hj dsHJW
dLEyOeOdzi d dO Httkzed Jjrdyd LO ftescteOc

] tH | ftsjSkdOdy d M LHOsOdzj dzO
Mol oL Odzd M dLEyGeOdzy dzO WdL SO, Odzedz
Htc.

]l BBHf B

{ OBSKOLKO j 1 HS tef AD2RO ADIS kiR EzOSIg o fzq 1
BsHjdd LO dqLoadzdyOdzy d OcGtejcdteOdzj dzO +
Ci &3 AtsdgH Ay Okzyded dLMmdzj Ho Odzdw A dzO 1 v 7

[2Ek)yMmMe YW MmB

1. vslsCio) QW IsOdzH ) d jrozlz az@ dzOIsd o dzd W tcj-2 dstse
sB kY@l isded IstckzHdzts g 208ED w v .
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6. Kulgildinova, T.A., Uaissova. Realization tafathtechnologies in the context of
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Vol.89. No.1, ISSN: 189625, 2016.

FRAMBVIODELS IRROGRAMMINRAINING
Rositsa Doneva, Silvia Gaftandzhieva, George Totkov

AbstractThe use of frarbased representations in training methods has a long history. The
paper presents a part of a study on the applicationbasdthmepresentations of
knowledge for the needdediming. On the basis of the proposed accumulathafhme

for knowledge representation and accumulation, a system of 20 accumulative frame models
conceptual knowledge presentation in the field of programming has been developed. Fo
types of tasks for studying C ++ programming language syntstedre sugge
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JY 11 wra [ sRrROYIBEOB UL 4 [1 [ [ &
b dzlstsdz R\Af{Y BZO2 B8 tcC ydj o

1l &ztsoHde 4000, Edz. AKOwL ¢fpj dzi 2
l zsoHdoemCd kddejtemdljls Al Odmd2 md
AOSEdzsjls 5 BOj BOIdSO d dda stckO
ZgsWdgw 1113, dz. ¢SCOH. Jjitted 1 tsd

11 dze @EPHQ dsd v, dz20 Ok S d s
Rd&zisdlszls 5 BOLj BOdSO d dda¥ ts5tec30
aii@unplovdiv.hghkyurk@uplovdiv.bg

1 Mo jh 000 M) O Mo jlsdOlO §Odjls dzO

tdLredd IsOLd fMsOlsdwY dL ZOcOB] tjL EdlsOIlsd, i
2O OdzetstedIsindzOo df ort@jSdglgddzdz®  tetse e Od3dzO Mtej
Codif & Wdeds ted ydz© MmMdMmilsj 3G (Wol fram Mat hem
dSMfiteddsd dz2lsd §sCOL o9 OIs, Ud dr i dedeicdefids s
fetsyj Mistedzets otej dgj, SCtjlsts J  jdu daPr ysiidh dztf i gt
ftosW i MdtsdzOdzy dz ftescteOBBdMIs d Hted dztsy j-dz d3OIs§
Codzv &3 sBh Hjdzdlsjdz j BOLBOO ftsdzgfy LO 3 € dziso
Z0 ydmdzOlso d HdMStejlsdzO HBOIsj BOISJEO. 1 SHIESBC
5 §0tcOdzj dzdaff O&fisgiCskzted d tj OdzdL JteOh dlIs |

sz ytsod WOHagdstedIlsi &3 dzO0 [ 9 C dzd H, g OdzdL Oydw
teJ OdzdL Oydw Qs Qi Qfdidoy j fifftdc dets o toj d3d -

1. AGHTJ

]l ddescets dLlstsybdgf ysd, Isfotad Hf) Is@Bdaz{Cizaidis g
OCkkzOdj d J qil6l (1] sd@zlsa:&tsl@;q’tsJHszW ¢ o
@O ofduSd Odkcttdlsddi.

Ifmdzse j dz fteddes o IsOLd B dEZOMIS ftej HMIS
M9 . wdzjH dagj¥ MO 0o jded SYdlsd ©ls M j
dd udmdzdlsj dzdzdlsjy R OwOCIsjtedfmisddfftciiz® Kwg H
hj BbBjdixdd tjoedL @y dkdkfif OdaBd dzdBddj Is[ts
fsHsBdd BYdlsd ftedStso 0O dzOhjjHsisC lsoddadde@O dis|
dLudfddlsj dzdzO & dzj H iz0 tsls 5RO O dz@tf O@Ad ® Y &
B ded B L JteOdBy MeOodzj dzdwlsO d fedimotws O
fsL&Od o ddls]jwcOkicOsO t©j OdkdL Oydd do

bz sted s ydzdls j tcg@dod OwPD Y &6 i) & OHzj
kOCOo O ftoddz®h dzj ¥ d dz® s cezls |
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long a, b, ob, gcd; //a = 420748418; b = 9659595;
while (b >0){ob=b;b=a%b; a=ob;}
ged = a;

gl fdzj Heo O OO tj OdzdL Pydw Mmj L Of L dzO~F
long a, b, gcd; //a = 420748418; b = 9659595;

while (a>0&& b >0)if (a>b)a%=Db; else b %

gcd =a + b;

vt SOISO tOLftetsMisteOdzj dell toj OdzdL Oydw J ¢
long a, b, gcd; //a = 420748418; b = 9659595;

while (true) {if (b < 1) { gcd = a; break; }

a%=Dhb;if (a<1){gcd =Db; break; } b %= a; }

]l MisPls e jH dzO ¢ Qedi jO digfts eOYlsfov] ddBD Odze tstcd Isi
long a, b, gcd;

/la = 420748418; b = 9659595;

if (@ >Db) do {a%=hb;if (a<1){gcd=b; break; }

b %= a; if (b < 1) { gcd = a; break; } } while (true);

else do { b %= a; if (b < 1) { gcd = a; break; }

a %= b; if (aX { gcd = b; break; } } while (true);

1 Oh OO tj OdzdL OydwY | 9o MisddzO dzO 0Odze tstec

tdSkEtemMdo dzOlsO toj Odzd L QY dzO Odze st d Isi d3C
static long Euclid(long a, long b)

{if(b<1)returna;longr=a%b;

returrEuclid(b, r); }

1 0h OO ] CEemMdo dzO toj OdzdL Oydw pH@ Odze st
static long Euclid(long a, long b)

{long r =a % b; if (r < 1) return b;

longu=b%r;if (u<21)returnr,;

return Euclid(r, u); }
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R Hojlj tjSlztefiddddd&y ozdmnoOydd M
if (a > b) gcd = Euclid(a, b); else gcd = Euclid(b, a);

st e Isi tcdedlsy JEMfjteddzj dzZlsd MO dL ol teh
Mz Hdzd Isj§ ~ Ane@R) BSQratTdpMAHQ §PU 2.60GHz, 2592 Mhz,
4 Core(s), 8 Logical Processor(s), RAB] Wbcrosoft Windows 10 Enterprise x64
9 ftescteORBdZO Msj HO (9. AdG. 1) .

Visual Studio

Adekte® 1. Visual C# 2017

2. [fdetewlzr mMts?2 Y dzlstey M2 dey sz 2

RLYBdzLo ©2¢Cd CAS Mat hemati ca Isi tefd d
ftesy Motedeslsts oatej 3y L O dL i dzdzpde s us @1 +
IN O oltsttOIO CBteHJdZOO J Mtej Hdslsts

Il fi odw Mdzzy02 iFj 16 tbdzzv2 0 9o dz
9 Iststed Wi ygfkE gD ANsh=isa=N+ 2-i.

RLYdmdzw o Odsy otcj d&3j Ists, qd s de®y jOdits sl Is H ¢
(oS dzdH ( d2O i delislS yd j &2 ® dzdijeg Hdzslss oSy
sls Iswi.

YdlsOlsjdzwls i3ty y HO M EBjHd © dLydmdz
Mfcw ddts toj OdzdL Oydw Is O idaPls jstalfddsd o ez W o @ls G
toJ CEtcfipf o dzffiv slso jYlsdes Adcec. 3 d 2
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5.0%107 1.0x10° 15% 108 2.0x% 108

AdEEO 2. [ jOddLOydw &0 ioy S tizdsjnds o wiadws )O dzfs
] OdzdL Oyd™ dz0 toj Cktcfd o dagl® tc ® Vife iz dg® Wiist H
[15]

a0l
|

20+

5.0x 107 1.0x 108 1.5%10° 2.0x 108

AdEkEO 3. [ jOddLOydYy &0 dilsyealddsdzdy O dd
) OdkzdL Oydw dzO dlsj tcOlsd o dzek™ teoC Akl Pzl 2z o Y Is )i |
[15]
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RB dzd3w h 3 52 )

gl hjMmMsekzo Ol ttOLddqyded fBHAtSHd L O tjh
BZO [(o9CdzdHtsadwY Odkdtstedlsi &i3. 1 MsOdwikO
C st dafjdlgfdi dodgfOdzi dz© Btesw fHted Mo 5w o Oded W

Il B3BHY jBMtsf Iskz?2
vOLd wOBBISO | ftsHFHIRBE dz@B O] B | tizfp tegl §
d foddsy O Hj2dshish, ) aseHdomSd Edado |
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NEW REALIZATION OF THE EUCLIDEAN ALGORITHM
Anton lliev and Nikolay Kyurkchiev

To the bright memory of Prof. Peter Barnev

Abstract In this paper we will expose results connected to the practical realization of Euclidea
algorithm in contemporary programming environment (Visual C# 2017) and CAS Wolfra
Mathematica. Results of numerical experiments show that algorithm conducting take shor
CPU Time which is one of basic tasks for everyone who is involved iproféssiatiahs,
programmer and specialist in applied mathematics. The task of searching greatest commiq
divisor is basic at least for 3 branches of nowadays science: Algebra, Number theory ar
Discrete Mathemati@milar tasks are of interest to spedialiptrallel computer
architectures and realized on them algorithms.

Keywords Eucl i dean algorithm, Knuthoés realiz
shorter CPU Time.
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JJulyraruoz Y jurRt URJ Uy BB | U
USHEstc | so OCtsa, ROOdz sts2yyd
ANOSEdsjls ft5 [ Obj kOISO d RdzW 50O

esWd2MCd vAedo j Bild i izls [ RtedHMS o
todomovaka¥@maitom koyche@miunisofiabg

tdLe B B oL slsts teOLoadldj dz0 ddeW ste 3Oy d tsdedzd
Rdzls jtodzj Is, (st B dlsj ddls ot d®o sy d © jzdedl & d ©© 6B
CtsdzdujMlsets sjChis, dOmdlsjd M jdsydd. ¢l
kjCMsO | sk ddsjtejf SOCks @O Msydoddsls
ssCtedo Odzj dzO flsdesh jdzd jIsts S1 df HOHjdz ftetSHE
BsHdlsy L O &Oh ddedetslsts tsBlZYyj dad § gL sdzL & O
kjCMO. | O0ftkOsjdts j MeOodedlsj dzdats dL Mdzj Ho Oc
sOLd L OHOYO. ltejHMisOoa jdzd MO d tjLEdzlsOls
(Stej &ZOyddisj) i HYgd dhaksls d&fslgolsdyfsej J dts
sz ysod esRtsddzdzs MOBESBE U dedj, BdzsEsjilsds |k
@O J gsydd

lL.act j

O dZzOdzdL i Is dzO d3ded dzd v addS g d&essydig n { OpnAai ¢
dzO0kz ydzd B dzOMIsd, ydwilss yjdz J HO dL o dzj-
Is JOd3 ftesHEZCIs, mi Bdisdj d dzd Htc. d f sd
fn O d3ts 5 B IMachiddcegrning , fsHaBH LO tBtOBSISEC
(Natur al Language Processing), sls € ted
MisOlsdmisdud M¢d &jlssHd dd s "B HKREL] s
dZzOMmdlIlsj detsMmils o B G OMEO ad mids H o Grdz] s B |
JdW sted3Oydw L O dLMmdzjHo Oded™w o IsOLd B d
1 Offsswh OO ©OLWOBSISCO MMy WesCEmMdeO ol
LOtej Hj dz O jtfldisl 1o tsfifdise dzd J d3syd d .

I mMdeso ded Isj o d HdYf dei OdEDGES g T B O : H ot
(binary <c¢classifi edtaissn)c | agdsd s cdd fijman
(mud abel <classification). 1td HotsdydzOl
mModis C Ot fodzsydlsj dzj &z dqdzd tslsted yoOIlsj dzj
§ ¢Misi Is Md CZOMd¥ Jydte® o btsyds JjHdd €
9 0) . lcddzjte LO OC0O09 0O CdzOMdWdeoOoydw
sdzsy dIs j dzj dz, SlstedyOlsj dzj dz ddzd dzj ZlstcOdz
tod ddesctsjiIsdC | Bl iCr@fd ¥ Qhg® j H dzt
s
0]

ot o o, T

pjuj Bl jHdd SdOfm k. j. o djcs Mj
fplsdd d Ht.
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JdzsetsjIsdSjlsdzO S dZzOMdW S Oydw fnd n Ot
Bzs e ¢ ZOMse OlsOME LD d BPgd WY J HO f tc
idgdz jlsdSjls. e MO tMhmdsoddlsy e&jlstsHO
stcOdhy steBOYdYy dO L OHOYOIO Hts dgv ¢ tsdz€
LY sdzL 9 Odzj dz2O OHOf IsdteOdzed Odze tsted Is d&3qd .

vtieOdMW stedid e Odzj Ists dz0 d3dese 5 Isd S jIlsdzO L
dL o j Misj dg l8dsSs?ls dgcq desOH Oyd Is. j. Hoetdydzd
" Csdzé 5 BhRsydshikOdhnge  sdy 9QdzdIlsj d&jilssH
(Binary Relevance), 9jtede O sl ¢ &zOMJW
ofmMduSd fsHBhRSYJjMseo O O] lddff€ Pls dsis( L ackj ed
fsSHABHOYIsdtcOdzedlsy Odzetstedlsdidd tjh O Ols &
COLHJjdvIs d20O BRdetsy J Mlse s SIs f sHL OHOYd. 1}
sls IksLtd Idf MO f tsH ssteghddadwle ONdgdadh | &5 I
Neighbour (kNN)).[1

2.1 My j20 2 2dlsdsy jeBs2Y

21 i3Bls2 R 2 dzB Y2y BB EZYy dzslkz Istef iy j ¥ dz
]l ftmdzjHdslsts HiMilsddailksd] O0dOddLi s
dL mMdzi Heo Odaed W . Aman and Szpakowi cz [
CazomdW¥ dS Oydwy dz0 B dzsc { g figisya]its dfO@ss] dfdiz
O dzOdzdL JtcOIls tojLEzdzskOIdIsy s 1 O0dejdz 1 j 2
ZO0 sfitstddls] ojSClsttd SYBUppoAt mVett at . |
LOHOYOBO HBs ddesess zOMse O, COIsts €§ dzOH
skted yoOlkjjateD defj dalz ! sHiB des ff tetskzyo-Odaj tsf
dLitsdL 90l ffihapbydtid (? @g@ds) , fijoyod
fangryo (WHtMOdz) . wtcOQoadz"o0O Mmj jWjClsde
MisOldmisdud MS dw 3 ts Hf aEpisdddh Basdonzdrieldn dziz |
(CRF) S.Mohammad and F. Bfsd&r quez [ 5] 9 MmMatsw Istel
CazomdW¥ de Ooydwy dz0 Jj dBssydd tMme jdz MtcOo dzd Is §
sOCi 8 d ol ek dLBKO dO OlttdBEZzIsd.

Il SHABHI Is, Cts2lts MW ldc OifdelzfpifHsGD o v €20
smdsodzdlsi &@ilstsHd LO tjh Oo0Odzj dz0 BBdesec
OdzOdzdL dzO0 dL ftsdzL 9 Odzd Is § Odetstsq’lsd3q’ LO ¢

S. M. Liu, J.Chen [6] WttkfMmMdttOls Mot
HsMis©O ¢ tsdzv d3 dz@&lljtﬁsdztsls@@lzj;zdsﬂstscﬁz@@db@d dzd y dac
syjdvoeOdzg. 10 6OLEZJSCO lIs ftejHARBHA]IS]
BsesjilsdSjlsdd CdzOMdY¥ e oydqy dO Jj isydd.
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Rdzisjtej mjde JSMYJteddsi dals,, Mglets §f & ts asjpizO Is
fMdzj Hdzd Is § OQoalststced , TKahildirs s, Yisaanaksa s
tOLGcdzj Y HO hdseddlsj KBilssHd d Odze tsted k

ste@2yjo d sts2yjo [10] ftcj HdzOG Ols d3J |
Bl d&ze OtemMCdilsy fteddzOcOlsj dzdzd dJdzj 20 o f tots
J BBtsdp@ dzdzed tsfyd T € dPds@sL: O, dzPelgsrolaifildy L dzdsde® d qizO
Hto. ]l tidsts OO0 &0 dLMmMdzjHeOdzjlsts MilssWis
HEedidlsi © HBSE®R]dsd I dqdkzHj tMOo do «&oh
gL mdzj Ho Odzj ss SlstcOL W ©@F$ WEOo tx)l delg commrisC]
G dzsB OdzdzOIs© s j 3 O.

2214y 42 dB MmMyheeetsy B datsf HE 322

RLO jMIsded MO HoO thdsedd §BHASHO L
stcOdzhY sted3Oydw &ZO L OHOYOIO d gL ff tsdzL
e OdzMY stedzOyYydw ils © Q@bpy W ROy iSezifo] lsdgtH Otydd
tejh Oo0Odzj Ists dzO dgw C tsdzC 5 Rdzts ¢ {1 dzQ fiptis ataf| v df
BB IssH, C2It M dqLYftsdzLoeO® | HotsdydzO
sBEZYyOo O Yts jHddz Hotsdyj dz S dzOMdW d¢ Olstste
M2 datsMlsls© dz@ IssLd jIsdSjls J ftsdztsy dls
ROt OCIjtedLdicO C OB Isjtstejlsduydes f tetsmls
fsHAatH dBsyj HO fj fsmMttyd L OEEZBOIO dO
[8]. wihjMmsokzoOlk HosH sHGBEE]Y Of0L &5
BdYHE BlHj dzddlsy ¢ dzOmMte .

[tekze yjMmsts dqLitd.oOd BjsH j #jt.dcO
CsRBqideO® j%¥dCOoMdshisso d0 Hetdyudd ftt
LOodMd dssMislsO d3j 3 HE tsfipjH j Nzdzd@s jB t€ =20 stz G fiy
Csdlts MO Mol L Odzed o ftsfdzj Hise Olsj dzdzts fls
ftosmtcOdzmMso slsts sls OltedBlzlsdlsj, Csjbbts
cOLhdtcjdes ] HotsdyudzOIs© M2 dzsMmls, Cwlis
CodzeCtcjbslp dz] §lsdS s Obs dzgj HsMIsOi ¢ dzO kst
fBHiEj HBOISO dO jlsd¢ilsdlsy d&sy HO HB9
ftcj HMC OL 8 Odzj .

[iltsHl s d20 ofmduSd §sHBEEYjMse O sl I
LOHOYOKO Hfs d3dztsc s sdzQ [ a0 ¢ @) ¢ ¥ ¢ OB Edev
oMW CO EddS Oz Stk ddzOydy ls jIkdSjilsd,
oMW CO CddBddOYydwY Mmji bktejlsdtcd® €Ot jH(JC
ofMdusd YoHBERSY jMseO ©l jlkdSjlkd L OfoO
Cdg@oj, k2 Mj ROLOCkjtedL dtcO -difshaftydzy d3C
Mz yo2, COCkt d f ftojStsdjtedts dzOCOY HO
LOMNBIsts tOL dzdydedilsi SCtddBddzOydd tsls jlilsd¢C.
2O Isw o,
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bHOfIsdeOdzd s H@UzE s toEfipdEso | O o3 IstsH L G
BdesesjlsdSjlsdz0 ¢ dZzOMdWdEe Oydw. RLY BdzL 8 Ols
sOLd LOHOYO BJjL HQj fivlsds tehjdzmd ListetsistfitceOBls
B ssHOB dzePL WaPR M fMjH (KkNN): MLKNN [ 1]
kNN €Olts LO ofqjcd tjtgq’d34t;3, fMdzj H Bftej H.
Md dL B dtcOc t€dOROIs @) HOMIs j ted stcdzO o j totsW Is d
(MAP)), o9l L ®GmMdsoeO dO0 jlsdSjilsdlsi dzO dzj

O dze stedlsi dgi s BRKNN QB@qugm@qummﬂ¢m
feseo jtsC O (Binary Relevance) M ftHtSBIGY
ftei HMECOLO Oded™w Mj Mi hjMmlseawe Ol -LO oM,
BdzdL CdIlsy Ml MjHd [9].

.rzstey M dpy sk 2 MydW digzes 22

Ajdz dzO ftetso jHjdedlsj J ¢ fmidjdusd)dfjdsislinds Is O
OkcstedlsdBdlsj L O &Ohddzdets MOBSEE 2y dad 4
C ZOMdW dC O tsted dz0 | BsydsdzOdzdets L Otej H § dz
2O oti LSdls] (Sttj kOyddlj) diyHE ©OL d
Htso j HOI Hts { Hasthists'Oo @afj Cdzx@ Mgt < Oydw .

31l Btsts?
10 yjdzso d0 IsjSkhdw jCimyfjteddj dals MmO
SemEva2018 Task, Affect in TweEtsk EC : Detecting Emoti

ftod HMIsOo dzv 9 Ols d3dzj dedv, Ctsdlsts MO Mmi BLOC

o Elwitter. IMmMwits ddej dedj J Odzeslsd tcOdzs
Afanticipationdo (tyofesoOdzj) , Adi sgusto
Al oveo (dze BtSO ) Afoptimi smo (fflsdddLi
(ki g0O), s ®) pdi ficeoucdodzf tgso jtedj ). i
C2Its dgj d tsfhtnjeHujt dzjadz woerdztsn o emoti o
dzj | B ydesdzOdzj dz) . [ IsdSilsd ftoj HMIsOo dzw 9 O
slIs R. Plutchik (1980), CtOusdsO dgod] Isijs BoG® i
Al oveo (dzeBtse), fAoptimismo (flsdddLi

32t My iceemM2Ey s fomBoflzdzB BB Jj BB
RLOI tgh jdzO | ftojHoOtedlsj dzdzg©®O tsBtcOBsIls
fdSszoydwlso, mbsq HEedidlsj, COoftests d vyo¢
i hts OCO IsjCMmlis i diudimlsjd d tl &GO
MmOh lsOetsa jisjy (o] fnlsOadeaOls HEzdd d dzd
LOfsyes Ol fMi M MddBosdzO® fA#0. | dzOMmlstswh g
fto] BOR dzOl f tc B0 &sEy HON W cd M
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33sdoeffm B BEM2OWE2

szt yso 0O twsdzw o BOh dJdzdeslsts MOB@stsB 2 yYJ dz
sBlyjddi dzO-ui dBfdisd Y Glsius®. i@ B o
JHMsOoawdzjIsts BBz C Ot Bty jMsets s
J HMlsOodgjomisMéBBBE § Mj 90O dzO Mj BOdalsd y
WstedzOydw L O Isj ¢MmMkO. 10 HO Mmj LOYOL
f cdzL o Odzfcl®EEd .20 mfMdzj Hise Olsj dzdes s sl
OfmMsswhdgw jCMmfjteddid dzls MmJ -dodpgdzL 9 Ols ts(
NEtcOBO hj dOtedyoOdsj ¢ sfimdzj Hise Olsj dzdetsfyls
Cs2bs Mj Mtejh O o Isj § MmisHz 3 dfOelichlsu@ists
fsmMdzj Hiso Ols | dzdzts s sIs n dgGc digfs 20  HHAZOEE[Q Is @2
MO | ¢ odo Odzjc@ldzdzis idegGidete Ol s pdzsMisls © sls
CteOdzd yOls© dzO® HOHj d2O HE RBO.

I v GO OAdp@ iz ZOAELOBO o HEZBOIOA M) tOLE
OktedBlzls. 10 SftjHjdvd Mss2dtsmisdlsy daC
| DF, Cowiss |jJ hdiestts dqittcdoygdPwd s ORd o
ftcij HMIsOQoadzZw o O yYydmdzso © Mmilsts2 detsMmls, CBWISE
HOH j-cZOO GO/ HEZ BO/ cteOBO © HEBOLO fMmj Mmtej

3417 kM2 dz22 dB § yyBsSY 6B BSY

10 ByJjdawoOdzgi dO dBsHjEZO MO dL ff sdzL 9 Oc
MOodsts s B iztfytg dadrfls datspr eci si on) , ol LotcOh Oj d
measur e, Cswilss J Htojlsjcdzj des R Otcd3tsdzd 1
Bdese ¢ ZOMBsoa O d dBdsessjlsdedd ¢ dzomdwW de O
9 Ot Oiple®l d -FhdMcsbd Gy dzv o O € @OE)d#idE Pisd
BtotsW dzO ftcOoddzdets f tsdztsy dlsj dzdets € dzOfmd W
Clojhdes Yooz dlsj dzdes € dzOMdW dydueOdzdilsd
skted yoOlsj dzdes C dzOMdW dydeOdadlsjy ftoddsj tod (
COmMdW dydicoOdedf s i n§ pgdBj s fad® oaMwWeO ji
sBtsBh jdad BibtedSd M dqLytsdLeOl LO dL yd
d F1 LO yw dzOIO figlOHPWE® . f tMiafigdzjols dzOIsdIsj
9l LowOMNOjdisMmls L O afMmjCd ¢ zOMO®dE &3j s d 94
ltej H sYydlsOdz0 -H1 ,s5ylgidk OC@Ilstmni cr 30 tftoj H
cOLftocjHjdzjdd] dO CdkOMsejlsjy ddzd JIsd&C jk

351 tcz2dz2deBy22y B tBMBdY M2 2y

10 yjdzskoO dz© dzOfMmlsswh dw  jJCiyjteddyj dals f
sflsdddL Oydy &0l tsd)J dal OO0 miz® r @lstcds 2Is d
l oL dzd ydzO -GHé @Egdlsdg@ Hdz@3d Bj / ctcOBd o HE
StcOdzemW st 3Oy d W (6740) LOHOYOIs O Mmd dL f ¢
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C oMW dSOydw, O ftod OHOfldLOddlsj Od¢
L O {f Otz OukQ lssatatfL SO 2Mmi Mj H d .

36.uMmMBBIsay MdzB y2y tB dBJjBh BESB

lted JSMfjteddzsd dzsO L O IsteOdzeMW stedzgOydw o
Oz stedlsdsd L O d&EOh Jdedeslsts MOBsSEB 2y dzd §
learning)y ©de jdz 1 J2Mse C d&zOMdW )¢,.0lstktsc d fiNlad W
tcjetejmdw (Logistic regression) d dlst
90t Odzls O dzO0 § sdzd detsdzd dzOdzdzdw 1| Od o dzedv a1 §
LO HdMmMCtejlsdes d3dztsy j Miseats BIs Olstedelzlsd.

1Yk j sdz. -0 1 6. HEZ Pr eci ¢ Recall microF1
tedlsi &g NG 6 OBO

Binary Multinomial = [1, 4] 0.466 0.483 0.474

Relevance NB

Classifier | SVM [1, 1] 0.550 0.470 0.507

Chains

Label SVM [1, 1] 0.493 0.497 0.495

Powerset

v0BdZzd yo 1 uvttOdmW NEHOBG Y SHZ0H £ Bd OyOls O

10 OBy 1tehokdeQlsd)ls®b j gz§ Mt j tod d3j
gLt d&O O ®@iRD, tcOh B8 jnizdisee AHBE RO
ftod yduL deeFirlls fiffi mfitchylsof 6 © ftod iBj IssHO 9 j tod «
Chains), O 9iLaotcOhOj ddtsis fftcd (HapebtsH O d
Powersew)stej] Mty dzdlsj d3j StsSH dH I d@@s O d3 |
i idBdLdtcOds HiS HIi dzy gHiEs tdj Isfy jyj dfzf IsHsz

13k j sdz -0 1. Md Pr eci ¢ Recall microF1
tedlsi oz o NG tc O dz(

Binary Multinomial = [2, 7] 0.542 0.480 0.509

Relevance NB

Classifier = SVM [2, 3] 0.537 0.451 0.490

Chains

Label SVM [3, 5] 0.500 0.480 0.490

Powerset

vOBd&IYO 2 UtOdfi NEHLOBE"Y 0N G ®dzPls O.

10 OBdJdYO 2 cfc®@dEOd tsisstf Btodz@ ¢ BOtchls
tbjLzdzZsOlsd 5 afmdycd dBjbtedtd Mmj fomisd
Rel evance) nefeOdpf @O Oo dz@Pdzls § tto OdzO [ 2,



192 Xl Oy d 5O dzdz0 § sl j o] deyd vy A e tf Qe 15 5 Gyt i ks tizcatB s

1Mz j saDdze 1 te. Mmdaet Preci Recal = microFl
tedlsi &z ctcOBO H® ¢
Yyo® dz0 HlEz

Binary Multinomial = [2, 7] 0.527 0.513 0.520
Relevance NB

Classifier SVM [2, 7] 0.570 0.488 0.526
Chains

Label SVM [2, 6] 0.505 0.498 0.502
Powerset

vOBd&IYO 3 UitcOdhi NEHEOBGH"Y O] Go ORP SO . H L

neELoOBO Bl Mddize sdzd o ¢ to O dzFaydfistOC CdzO
l{CdeZtS-iFjlﬂi dcsmMbge® odiBilssHO o9 jttdeO sis
ns), 0O ftod BYjidh OOyUdk® totd s oo jtdgkh
ance) . 1 tod sOoL d ts tfo lOdsdDGHL tKTREXE jW dz
sOoddzd MJj-cBPLBEH O dLi iz rdz®OB2n 7] .
ted SSldikdL JcOdzj Ists $zREZOS A fideldgdCIsQ Is et
(SVM) #HBas®@ddz®3 L ZdzlsOIsd fted BEBiIssHO dzO o
(Label Powerset) todf 9 jJ(t&O] ca® stsls | © dzO iChad
foseo jteC O (Binary JR@Idz(ﬂ:&]BEe{)tcgdzDﬂ;hfmhfq(
1 j2MmBe Wd¢s oOlts (Mul tinominal N &

= <

370 jBtekz2mMmB B2 B A&HY M2 zd?

lted dLitsdzLoOdzgjss dz0O OHOfIsdteOdzdlsjy O
B s HOOBARPL S W i Mju, Mj dLitdkLeO d f
Btots?2 -Bz®d dZ®d fi MjHd o ddzsjteo OO [1, 15

Wk k mdE@RPL Cdate. H Preci Recal microF1
i mMjHd aNG tcOC

MLKNN | 7 [1, 4] 0.553 0.385 0.454

BRKNN | 14 [1,1] 0.611 0.382 0.470

vOBdZdYyoO 4 OHOY BdOdZd Obze izdE i3d .

Wik k @@L Cd 1te. MddPreci Recall microF1

Ml Miund nc tc © 3O
MLKNN @ 8 [3, 6] 0.594 0.396 0.475
BRkNN @ 14 [2, 3] 0.599 0.354 0.445

vOBHRIYO 5 ¢HOfBJEOR) 6kc e dgs tgdd .

JIsf sMisd e dzOIsd ldfjtcj ehHls ez @ d dzO I[sOB dzd yoO
0O dzc s tc BRUNMNEISIE) Is @ tofdts to4 L 2z dzls O ImifreFl Ol]’tﬁd;; d
nH &z izd , COEBBO do ifuse MIEr&FD j s O d&3d Csdlsts
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fstejHdyO tsis -Hiffedimds dimfj. L fipcielSCRRKNES It tc P 30

9 CttOdzd yolksO dO® HEBRO (lsOBdEZJYO 6. 1 td
CteOBRdIs ], CsecOts MO YotejHdUO ls fMmdde:
tejLEdzkOlsdlsj MO § SHIEB deq .

lted Sflsdi3dL Oydwis O dadzd LO%edD-d3f s lgeeDd oL O
i L OB jMEKNNoOGE tslogfiOdn ¢ sBtots?2 i BRNY, L O

WA Efk @@L 1. Mdd@is@x Pr e ci Recall microFl
Ml MdiHd & ctOded yOls

MLKNN' 5 [2, 6] 0.612 0.395 0.480

BRkNN 14 [2, 3] 0.584 0.363 0.447

vOBd&JYUO 6 ¢HOY NGEEOdEP ®dc Hifdds &gz o H L

ddzj H OdZOdzdL JteOdzaj d tsBtsB N joggdlsits HOFGs jH Q.df
stcOdhY stedZOYydw dz& B GO IECFREZCOOH B B o dzisdzd
OHOf sdtcOdzdlsj OddEB§EmBEON O P&ESHRIsd T ol
Mstc0dzO § sMis d ceddsh tNGe@® o tlag jJsdpsttzst G s toj yd L o
LO bteOdh?¥ stedzOyd™” dzO@ L OHOYOlO.
sOljestedydes ftcd dLBtSte dZO ObBBdEHISd
tojLEzdzsOlsd MMEtcPizgBlsd € @ wab@ d i ticfij da jinHstOe @y j dzi
mMddosdzd © ctOddydlsy dO HEBOISO. | B dzd >
NEtlcOdi3dilsy o ddzlsjteo OzO [ 2, 7] .

l1ted bteOdzmW stc 3O y-ddv IOt dds)] LdQiHIESHEDs Of ts fiy |
6L zdzsOlsdd HOEEMEEP IR sMisdg@ddcB® ©Hsls
C zOMmd W dlasslie€aiy S(Olsts tcOL d&zZd S Ol O fp Bj IstsH C
(Binary Relevange j gL € dzs ydlsj dzdets dzCQalrd &.d ¢ @ Is dzgtso
C zOMmd W dRassieCaahsf(sMis d-8 PMEAO i ygilsdesmls,
Ho tsd ydzO BinaRalepricdjO fifo B C O BYyj dzC O L O 9
1ted OHOY IsdtcOddfKdNY sOdza wIEIEEAP toj L k dzls (
e Oo dzjBRENNY tn o M uCd &ibtedSCd. J[fldddL d
otej d3j Ists L OMLIBNNJZ yfj tdad g dzaid® jediodiy dsists fipls Gn G dz
BRKNN

38 My dsB Y22 dzyL g W xdatf y222

17 L Btsy dzes fsHBBtjdedj ftod RBdesetsilsds
dLitsdzL o Odzj sts 2O L dzOdzd v tsls toj H oBj Is dzO s
Cstcj &ZOydtsdzdzdlsy Soj¥dudjdisd dz0 MOddls
Lo OHCBodls S Bt GO Gddd L di tth d o HC
[lsyjlsdzdots fj od3yHOl §dsydlsjdds ¢t
idi sgusto (tletOh jdadj), fijoyod (©OHIMHL
(sdbts Cttej dzdtOls M -fisjisdeydoy Olstg @z tsin, I )t Jj o ingec
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(tcOHtsMIs) d fAdisgus
ki yHE oMmMmwCO HSISQCG
fsdztsy dlsj dzded J ®Bsydd
d tslstsq’uOlstztRG{ils,gels@

0 (BloteOh jdzdd ) . U
JBsydd. wlhjimlsalkze
Olts AjoyfA (tOHIMLE
@ o), Afearn (Ml

anticipation ~0.158R8}0.150.070.09-0.050.14-0.050.120.15 0.11 ”
asgust {000-0.15FR 029048015 020007017 B
fear ~0.020.07 0.02pRi8-0.24.0.15.0.19 0.08 0.01-0.06-0.03
oy 10:520.09 "1°F 02488 0.40/ 1 0.220.350.05 0.13
love -0.270.050.290.15040l00 031 014020007011 0
optimism -0.450.14 0.490.19 -1 0.31}E1-0.200.280.01 0.24
pessimism -0.06-0.05 0.15 0.08-0.22-0.140 20f840.340.04008 0
sadness -0.15-0.12 0.20 0.01 -0.35.0.20-0.28 0.34 Rl
surprise 0.050.150.070.060.050.070.01 0.040.0 --0.3

[ . | L e
I~ ™ - ' § w L
T 5 83 2 3 5 & § &
B 2 2 - E E s B
T ° §§aa
e
=
m

Addste] ZOydYy d@iyHEkZ JBsydd o HOdzdzdls]

vjLd LdOded"w sy j HO M dLftsdz 8 Ol ¢
COMdW S O tsted, KOCO d LO ftsodhOoOdzj Lk

RB dzd3w h y 52 Y

4 gzH &ZOf o jdzdvw JSMfjteddsd dzgls d OdzOdz
ftsdzL 9 Odgj Iss 20O shdeso dedlsjy d3j stsHd L O
sydd M dzOBdzr HO9OIs BdzdL $d tjL EZdzlsOlsc
jh 0o Odzy dzO0O 1SOCi o Isdf dObPHB) Is¢gylzs K¢
stsH HotsdyudzO ftetseo jteC O (Binary Rel eve
btedlsy d3j stedC-diejfgds i, MO Hh o @) G
Rzlsjteij LO BIiHJJMd dLMmdziHe OdedW g !
e OL dzd ydzd lsfj Isj¥ Bslapdsds  d HstistydizOds@dzi ¢ 2O d § & ¢
JBsYddilsj o 1IsjsMbsO.
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AUTOMATIC RECOGNITION OF EMOTIONS IN TEXT
Todor Novakov, lvan Koychev

Abstract Withthe rapid development of information technology and the expansion of the
Internet, social network users and bloggers generate a huge amount of emotionally rich te
The automatic classification of emotions in the text is an area of interesi¢@bods social

and applications, such as the discovery of attitudes towards a given product. This pape
presents and explores the machine learning methods used to classify emotions in the text.
comparative study of the effectiveness of the classifieatiamafiethods of solving this

task has been made. It pfegents results from a stfidyrrelations between the main

types of emotions in the text

KeywordsMachine learning, Mafttel classification, Emotion classification
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Abstracti n t his paper, we present our attemp
technologgnhanced learning. We are interested in exploring how learners react to changes
in training ehodology due to the transitioleéoreng. This investigation employs survey
research to assess the extent to which students are ready for changes in the trainin
methodology regardifigrens. Data have been collected over 200 students aanbss differe
bachelor programs at New Bulgarian University itirbetarfditlistance forms of studies.

The analysis is based on our experience in delivering courses via Moodle for both distance &
fuk i me education. Our r eesstoramingacmpresentedi ng |
in this paper.

Key wordse learning, higher education

Introduction

The development of ICT and the usaradtinade considerable changes in
education possitore and more traditional learning tad&bvemed online thus
permittingp create more engaging and sttelgered learning environments [1
2.Learning management systems are tryi
workln Bulgarialmost all universities implement sirbesad content delivery
system (mainMoodleand Blackboajdto supporboth distance and regular
education.

At New Bulgarian University both tiradudind distance forms of education
are enhanced byearning. Thoughearningnainly relatés distace education
it also influences fécéace teaching. The Moodle NBU platform provides access to
elearning content for each course and supports active communications amon
instructors and students in both forms of study. The shift from traaiitiortal classr
virtual platform may represent a challenge for instructors arndsteactars.
have to take into account potential advantages and drawbacks concerning the
design solutions andriyisesents a major pedagogical cveermavhilearners
can leadtheirlearning activities, participate in discussions, and explofre topics
interesti.e.a studententered learning is achieved. Students have the flexibility to
 earn fAanyt i mecanehnode tree waywfhheir leaing. Th ey

Thepurpose of thétudy ito investigaget udent sdé6 atti tude t
enhanced learning. More precisely, we are interested in exploring how learners re:
to the changes in training methodology due to the trafesitiomtp €here are
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manysimilar investigations abroad especially in developing countries [3, 4, 5, 6]
Bulgarian Universities also carry out similar rese8fches [7,

This investigation employs survey research themssiesdo whicktudents
are ready for changes inrdiring methodology regardiognsThe analysis is
based on our experience in delivering courses via Moodle for bothfdistance and
timeeducation. In order to enhance understanding of pedagogical processes we
developed a proper questionnajimetthemeasurefst udent 6 s -r eadi
learningDatahave beewrollected over 200 students across different bachelor
programs at New Bulgarian University in-thokh &miél distance forms of studies.
Ourresulisoncer ni ng t loeleamingrepresentesh thispapet i t u d e

Questionnaire for the survey study
The survey comprises three categories of questions concerning:
1 demographic information for the participants;
1 st ud ditnde ® thelemrmning at NBU;
f studentsdaclkeased opr esence and i mr
It consists of 12 questions that aim to determine:
9 the preferences to the type of training materials
91 theusefulness of ttechnology enhandexining

9 the influence 6fnst ruct or 6s p r e sleamicge and
classes

Method of study

Participgnts in the study respondegliéstions concerning their sense of
learningWe surveyed two groups of students enrolled in bachelor programs within
twemonth period during the 2017 academic year. The first gsmegh S®Mpri
students in economhssinessdministration and touristine form distance
learning. The second group involved 166 learners in computer science programs
the form of ftilne education.

Thestudyis not representative but the achieved sample in distance students is
very similar torandom probabiliigmpleAs it concerns 4ithe studentthe
sample imuch close to a clustereddmerefore, we can congdéa wit a high
degree of vatigiThe gender distribution of the respondents is 66% male to 34%
femaleStudents use the same registration system, LMS Moodle, and have access
to the same basic student services.

Table summarizesm ndent s 6 d dhecgera’p femates, td4at a .
males, and one unreported. Approximately 118 of the 225 respondents were betwe
the ages 18 and 24 years, 52 were between the ages 25 and 29 years, 30 wer
between ages 30 and 34 years, 17 were between ages 35 and 44 years and eig
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were above 44 yeald.1270f the respondentslhditime job employment status,
21 hatemporary employment,dphstime job, 53 were students, 2 housewives,
12 ddnot work and actively doidér a job, 3 with other job employment status.

Table 1: Demograptdata

Frequency Percent

Gender:

Male 149 66,22

Female 75 33,33

Missing 1 0,44
Age

187 24 118 52,44

251 29 52 23,11

307 34 30 13,33

3571 44 17 7,56

over 44 8 3,56

missing 0 0,00
Employment status

Full time job 127 56,44

Temporargmploymen{ 21 9,33

Parttime job 7 3,11

Student 53 23,56

Housewife 2 0,89

Does not work and d{ O 0,00

not look for a job

Does not work, activy 12 5,33

looks for a job

Other 3 1,33

Results

The investigati@oncerning thpreferences to the tgberaining materies
based on the answers of the follaveisiipg Wiat type of educational materials
do you prefea printed bookbookon CD ebook o thelnterngetahe? 6 A's
expected, the results show (see, Figtltudents preédsooks nthe Internet
(78%) Those who prefer paper books are twie@3ssThere is a difference
betweemer® andwomed esponsesn womeh s |, doathpreferences to the
type of training materi@®ooks on the Intermetsugpaper booksare almost
flat
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100.00%
M no answer
B0.00%
¥ printed books
60.00%
40.00% e-books on CD
20.00% ¥ hooks on the Internet
0.00% -  other
Men Women

Fig.1l1 Studentsd preferences to th

The difference between the responses of the two mais @rtiopkarly
notable(see Fig.2)Distancdearningstudents prefer printed Hoblegurally,
students in compueience perform better in virtual environments and choose e
books. tadents in economics, business administration and tourism at distance
learningriginally used training matériadsicast on the raglicent by mail and
for these reasons tieapnot wercome inertia.addition, these students are older
than fullime students. It appears thegtraing is suitablethfordistance and full
time educatioHowever duedonservative attitudes way of thinkingearning
is more difficult to lydpr distance courses.

100.00% B no answer
80.00%
—_
£0.00% printed books
4000z e-books on CD
20.00%
®e-hooks on the Internet
0.00% - .
Computer science Distance learning

Fig.2The difference between the responses of the two main groups

The results confirmed one more specutdtidants (and young people in
general) are reading less and learn better through visual and applied methods (s
Fig.3. Gender differences are not observed. We notice that learning by examples ¢
exercising is preferred by 45% of the students in computer sciences against 9%
the students in economics. This phenomenon could be explained with the fact th
informatics &n applied science. However, our findings show that about 5% of the
learners prefer discussions.
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Other
Taking notes

Exercising
Videolessons
Discussion questions
Lecturing
Reading

Mo answer

5 10 15 20 25 30 35 40

Fig.3 Studentsd preferences to tfF

The survey shows (see Table 1) that most of thei sitbdahfd0%work.
That is why the bendditglearning namely to choose the right moment for self
training, discussions, teacherso6 visi

Indicate the most important for you

8

12 \
34\. ‘

30

I choice of a convenient time for training Il possibility for self-trtaining
easy access to the learning content

I communication with the teacher any-time-any-where
online discussions with other learners [ No answer

Fig.4 The benefits ¢éa&rning

Many investigations indicate the need and benefits of teamwork. Nevertheles:
thesurvey results illustrate that students do not have this attitude. We expected th:
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the students majoring computer science should have the attitude to teamwork but ol

2% of them consider the importance of this skill compared to distance students (129

Itis not clearly outlined what extra classes are needed by the students (see Fig.-
This result may be associated with the education efficiency and the individue

differences among learners as well.

Other
Discussion on basic concapts
Exchange of views

Pannel discussions

Presentation of basic topics

No answer

0 5 10 15 20

25

Fig.5 Studentsd preferences to

Studens achi evements meet their expec

significant differences due to the techerdiagged learning.

The grades you generally get are

No answer : 1
Lower than expected : 25
Higher than expected : 6 /
I

As expected : 193

I Lower than expected [l As expected Higher than expected [ No answer

Fig.6 Studentsd achi

evement s

€

One of the goals of the research conducted is to investigate the usability of th
technologgnhanced learning. Our findings show that most of the learners find the

training useful (see Fig. 7).
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To what extent do you find your training useful? (for your future job, present job, personal improvement, etc.)

No answer : 1

Totally useless : 4

/_\
‘ / Very useful : 70

Useful : 112

Not very useful : 19

Can’t say : 19

[ Very useful M Useful Can’t say [ Not very useful Totally useless
No answer

Fig.7 Usability elearning

Conclusion

As a whole, students at New Bulgarian University exhibit readiness to participa
in a technologynhanced learning proceksir attitude is independent with regard
to gender and employment statappears that multimedia learning content is
widely u=d and the trainees prefer it. However, developing multimedi content is
timeconsuming activity for lecturers and they may be less inclined to teach that way
A promising and positive attitude of students NMoealldssuggest that they will
usee-leaning strategy for their work like creating visual presentations, presenting
written work and researching topics.

Learning by examples remains a preferred way for the students to acquaint th
learning content. The study confirms the usability of thgy¢etiamaed
learning. #2arning conforms both forms of education. Nevertheless, our findings
show that it is more difficult to alg@lsnéeng for distance students, where it is really
needed. Moreover, students exhibit no readiness for EHaeywerkmore
effective at working independently becaiessrmihg

We can conclude with confidence that university students are ready to take
various courses delivered via a LMS and that they find similar training useful
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{4 L algjde Y d s dsQdzays figlded) o5 dedzd sy MdMmisj d L O Ml
Min @@ CodBdddtcOdd M SOCdoO dO MdMmisj
fesyjm d OSSO Hdjf) dzOBdz® HOO O3y AfMmkzf jte Mmd
2O st d oadH MmdMmisjdd j, QA g dilq Csuzjteddss) firk
Yd Mists dzai Mmdzj Hoe Ols 5B DY F ROy fHlisiOEH dpts sAfE Y J
HO BJ HJ ddzdj ¢ MdEQdzd @i Gded U tedho sz lsts o 6]
it d MmdMmisj Bd wOL § ts5dz@uQ iy idip dty @Yzt CHaizdis s L
HO Bl HOL (] sHBdzj dd dzj HBEMISOII ydisj dd3. 1 s
fotsBdzj 3dlsy ftojHtsMIsOaw fteOo ddzdzslsts ¢ teOdzlz dzd
GOl ZdzBO e MisC s ddets, | ftjHisMs@Ij 20 s
MisOlsdwIs 0 fzOf dzsw @syjstezS skkztcO, SCtwists HO Hfs
dL §f sdzLrod@edg® ISAdc © L © tsf e Odej dzO Ekyj Bdets Mmi H

sdzs ytsod wifgfj O L O kYtOodzj dzedj dzO© tsBlIZ Y dzd §
ntcOdzd dzdh j dzO@ kZyjedats i Hi oy Odad §

1. JrGeYydys2y

RdzW stcdzOyd tsdzdzd Is § d CtsdiBlzded € Oy d tsdedzed Is §
nstedLBdzlsd d o Ly desmisd L O wtBlRYJ dd 4 |
ftosBdzi 3dlsy d BGewOddu dzdwilsO dO IsteOH
sBbkydlsj dzdzed fdMmilsj d3d IsteOH d y(lspatiaf sfy dats o
ol L i3sy desfylsd, SCtdlts ddOls Mmdddd Isjaditd
JdzW 6 OMstezSClskzted L O Jjdzj Slstesdzdats tsB Yy dzq
EftcOodzj dzgd jIsts d ftoj HSMISOowdzjlsts dz@ Izl
oty &3j d [@OeaMmwWCI HJ.

l1tcfHHO BI HOI twWOLEdzj HOded ftoj Hd BBMIse Ols
EftcOodzj dedj dzO Ekyj B dets fpl (HAzjte IOaem{dpdzQ vl w,
mMdMmilsj 36/ " j BI H] dOftOejd ftoj cdzj H da
d Ml plas@riingystemn , S OCIsts jf, Ctslskf GtzfResd 1 t
dzj 2 200 OtndljChztcO.

vydBdeslss Mi Hi 6y Odzdd, M AtcOdzv 9 Odzts o
COts i oSy detsfyls tsls tslsHj dzdzd 5B EZYdls | dzda
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{Blzudlsj dzdzd tsBj Clsd ( [Af.) nolz dincCiniiy jelsdidydzCLls
sBkzydlsj dzdedlsjy tBjSId jJ Isj HO MO (i dzdzts
dzj fdzts HO BI HOI CtsdiBddzdteOded ) Hikzed s
O thdsodzsd FOwOCIsjtedmisdC g9 Cdytssdets fif I L
fted dL § sdzL 9 O dzjo, d3JHirEshpflad tfffiplists figls , Is P 2 dzs M ls .

[Bhitsftedjbts j, yj MmihjMmlsoalzoa® otei LSO
d ol L diitsy detsfisls @ L O ydeipdeyo tida® difizteliddie Ofcks{dsL
sBiSIsd d (i3 tsdej dzsd o d3OIs ff tslsj dzyd O dzO
sBkydlsj dzdzgdH =BQEIs dyj dzd CkEtemse §, zO0tf o d
dLf sdzL 9 Odzj o [BIO6 Kz de) dz0 &tz@zls g U dittisdesiatsid IsL
CtoOdzlz deddE@ dzg I Mis§ 5 f thzff B SMIsOo0 j dzO [Wls [ H Iz
COL Gdzj HO&® S gz WaPd Wz yjiB.dzts i HI o) Oded §

ltej Gdzj H dzO diBsHJ teded & tsd3j tefr)Bl@dthdmfd 4 v v &
LearEfi, L O jOHLOHOS drilse QE@RIs ] IsOC d 9 06 gdzintlgj o3
f OL Otc jBlackboarteark f todlsj 4y O9 O ddzse s fMa SH dzd
Mysnjdv tBhd §tojufddinlse ©Fcd dfj s Cdsdzd
Canvak,dzOf tod d3J tc.

[ HiZO KasBOHIEO, C(twists HO §iYisdddodgd
Owfdls Clskzic@zOL @y Hddd Bded jiOIs j ed Odgd f  dz
ftoj Hdzsy j dz@ @L eiffjley divls tABC. s 2t © L ©d Btz i) O dz
d fsHAGHWh S ddots dz@ CtOdzzOtedetsfyls, €15
dz0lz y j B diffd Isitd teiy .O dadujw sMffelzted o @slsfsts ¥ d dzls t
gdzH j S NdtcOdzj d ftojlsi tcmeo Odzj dzO Lkyj B detsist

2.0 By dZ My 552 foWh 2y dstse Is2lsky dzs

[ dzd € Is tadsdlagdldsij dzdzd fdMmisj d3d Bsec Ol HO B
sdf O, ®tftjH]jdjd] hfsBanhsy GOl @ fdEREEE
Fyj B dzs MmiLEMId gadnizgfonténtignagemeBystemsf Aw d Mmisj d&3d
LO kfttOodzj dzdj dAASI kewgrpigMEdagemdi@gsteng .l (
BEHJteded sy Jdzd Clstetsdzded tsBERZYdIlsj dzded Mg Mmls,
fMdsj Mo Ols o jHA&ZO BBhO AMmkzi jte MdMmlsj RO .
ddfisj s BEOaddj dzd § dz0 Hwwjdsudzfyj MW BL B Ot
ol ternlz Mi{ ta OP OfiAGdRItY LY dsdzgj dzd j Iss 2O Eyj B
sBroOh Ol i dzdedw yd<¢i dz d&e© Mmi BdteOda] , H
dz@ yJ BigSsisStey Oded § 5 dBBd8 ¢ ®©H tctBaj iz d| ez dzdiap
mMdMmisj d&3d Mlssd JjHdes yYJ dzlstcOdzdL JqteQdetis Ar to
stcwB9 O HO ftLottdzvoe O dzO {§tltcjBdlsj dzdlsj
ftojdLsdzL 9 Ols EBlstsod] tsBEZYdIlsj dzdzed dBBOIsj e
LYJ Bdzsls s fl Hi e Oded 4 , Ml RtcOdzv o Odzts
MisOdzH Otclsd L d tc ©dzd MstckzCIlskzted d3J Is OH O dzdzd
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ftoj L sdeD o DfzPetgj SO O Jde¥ stedzOydv, i 1
s Htokzecd IOSCdo O, dzs d MmMissHj dvwdd st dzO
O kyjsdets Mmi Hi tey Odzd j .
duouvd BdmrO d&secdzd HO M HIi to)disH JBAELS d
Olztse j, IbiMmbtse BBz zOu@yd JCHs dq tefh§ §
Is s Widd oy QH j dzO o fllsj B3O s
OdzH Otelsd L O flste J d tfdfmec
- HjCMmdtodzj , Lk
d ftbteiBdls]
¢ yd s dzO dzdzts iy Is
Jtwelsd. vl tBJd¢C detse
L Is © (Wt jidO=tzdls | O
d ¥Oo2dsej, ftof
s o MmdMmlsj O H fsfi dzdev s Eyj B d
ayjj fdzdWeR@ntf tc j L j dzls OVigrgEgfcell ®DER e j, d dz
EDIEasjz,f OC Wdsts dzj § L otdYo Ols
SdzL 0 Odzj 2@ ZOd&zd ydzOk O d dz¥ tste &3O\
9dCOlsj dzfflsoets MO ddzsets, o IS O YO
0O dO0 sfdmModkd dO0 t©OLBdtOlEA@3 L O
FtcO odi3ilsOHOdzdzd d Hte.
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1 oWhQbky 363 B s d&kliz3) dz2 2y B foWhyts?2
sBlzudlsj dzdzdlsj Mdlsj Bdi HBOEAIS] telzd] @ w2 Isf iy
teyd s O, Codlsts d@3seOIs HO BI HOIs dL {f sdzL
ed RO tedOdzdd @B P ehicCEEiEod] d { ¢
YHdIsd dzO 2l ts dstesjL efd Idgjjday . dzO© d3d mdzd , W &z dzr
Eydlsj dzded Isj 5 sigCE Iskte K¢ Of tait)] Cflsi OLdelsO 9 O  d3
dlss HO BI HOI fftejdL ftsdzL 0 Odedj s .C 5 toC
Bdzse s feBdzdS Oydd Mg ol tend, yd f§tog
otc] 3B EHAPOO O dIsj, des Mi hts OCO Ytseadh O
B@BOIsj tedOdzd. wi h s EEGOJwHS Yfist@ddO sfifEts ¢y j UsHOBGHD,
BOdS s @O®] @35y jdetsyQ@ dedetsH jlOfditsdz L © Mi B4 M
Bl Hj dzj Mdets ¢ tsd3B d dzd AP aslz W IsHj talidsddls j ¢ =g
stewB9o O HO MdzjHo Ols Qo ddzsIsts, y4y ofmwge
dzj "ts d HO Mo jHj HB dd dedsisid df jofifdd aLCo@s Os ¢
Ctdefj dzilz ), Iswp j Sb Iz g6 B i@ GOl dsPerrBs > J  H
Bl H] dsHdWdydteOd d dL {ft§dizs(@dpsodste|QL dad
Bl Hy ddznj CMdteOdz d HBMISI o Odzdalcly Ddz st d
By HO Bfjtdted® dO tathedgdeEl dB | HQ e HLEZQ tted
ftcOo ddzdzOls O Rz wWOBBISO Mdzj H [ detse W o Odzj



X\ Oy d tsdzO dzdz® € tsdal j t6 §f dzy ¢ ¥ dzA H B 6 Gk & &5 BGxy §f Is tz2RB Is 207

1 O dz0 " O0wLOCljtdmMisdeO LO ol L i35y dzsls
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MODEL OF ELECTROGIWJRSE FOR PRIMARVEATION

Summary The article is about the necessity of usimg Bys&earning in primary
education, and the ways for its integration. A moolaisef fer 5th grade education is
presented. Advantages of electronic education in terms of organisation and management of 1
learning process, student and parentatiorofind inclusion, etc are reported
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USE OF COMPUTER ABRE SYSTEMS IN FNBOF A FORMULA FOR
THE= TERM OF A RECURRBNQUENCE

Abstract:Solving the problem of finding a formula for the nréeumrefiesequeneith

a linear dependence requires a series of calculations. We have written a sequence c
commands in Maple that make all the necessary calculations. This helps students concentr:
on methods of finding the general formula instead of algebrai édsnylatiments can

use Maple to check the completed calculations at each stage. Students can try to compo
more difficult problems with linear connectionhatvierrore consecutive terms of the
recurrent sequence.
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STUDENTS3 AND 6E MFALIONYSHIMTERNSHIP
IN COMPANIES

Ivaylo Staribratov
Pl ovdi v University "Paisi.i Hi |

SummaryThe article examines the factors inf
of the internships, as well as the interrelationship betweenisfactent wdth the
internship and the employersdé satisfacti
satisfaction has been presented on the basis of a conducted survey. Positive interrelations he
been established and the fact that primargpantiEatonal environment, the IT teacher's
support and contextual factors play a crucial rotégh lehel of satisfactioh thi

production internship in ICT arkCridield.

Key words:motivation, internship satisfaction, ICT, organizationaieetyv school,
employers

The transition from the life and role of a student to the world of labor and a work
is not always easy and pleasant, it is often accompanied by difficulties and probler
in adaptation. Young people who have just gradutdezhteavbe labor market
by applying their knowledge and skills learned at school in the context of the wor
However, young graduates can not directly apply their school education knowled;
in the new work environment. This in turn is a preregyoisiierioing frustration,
demotivation at work, which may lead to increased turnover of young employees
the organization. This transition can be facilitated and alleviated when schooling al
learning at work go hand in hand and thus enable siodgmitedhe theory
learned at school into practice by visiting manufacturing /production internship in
real environment.

This also applies to the internship in ICT business, which is a mandatory subje
in all classes with ICT ("system programmifigfaphid design", "computer
networks", "computer technologies"”, etc.). Pupils carry out their mandatory internst
either in a company with which the school has a contract or they find a place for th

traineeship independently.

The present study carpbéenefit to all school teachers and principals who
develop, integrate in the curriculum and administer internship programs for studer
for the first time. Its outcomes aim to undertake more effective and flexible policies
traineeships. They can bésa reference point for teachers, indicating that pupils
get the maximum benefit from their internship, and this in turn is a feedback to bo
school and the company that the relationship between ICT education and IC
business is stable . The goodelateyn between education and business brings
benefits to both the educational institution, which needs to be "up and running" wi
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all new ICT technologies and for the business itself, which can more easily attract a
hire potential talents, as wadl déisef students themselves who have the opportunity

to apply the learned lessons in a real environment and thus their transition an
adaptation to business is maximum balanced.

The overall understanding of the process can be seen through thef satisfaction ¢
the internship experience both with students and with employers providing
internships. However, Bulgaria currently lacks any territorial organization of the care
guidance system. There are centers and consultants withautlicleéorcan
their wik. In classrooms, only the pedagogical counselor and form teachers work ol
the career guidance of students, which can not satisfy the need for quality an
purposeful work with young people [1]. Therefore, any career start in the form ¢
internship allowtidents accumulate work experience and habits in the ICT field.
Finding work experience, in turn, satisfactory and meaningful, can help students bu
a career throughout their entire work cycle.

In order to gain a clearer idea and conceptualizatiomanfy tfiactors
influencing the satisfaction of the internship in the IT business and non IT busine:
environment, different perspectives and practices will be presented. First of all,
review of the concept of "business internship satisfactiondaforetsotndl
employers will be examined, then the factors influencing the satisfaction of internshi
in the IT sphere will be examined and some theoretical models will be presented «
this issue .

Definition of "internshipThe internship is a fixed geridime during which
a newly recruited worker, employee or student is trained practically in his/he
specialty. Workplace internships have existed for centuries, and they have firs
appeared in medical education. Today, this term applies to mamgrkypes of
Trainee practice can be defined in differentirwtnyes scientific literature it is
defined as "learning by experience", ie learning by doing "learning for experience",
practical application of what is learned in theory, "practice'ceriexpgiiem
area, 'servidmsed learning', ie the accumulation ofredatéckexperience but
not necessarily linked to a career, 'cooperative education' resulting from learnir
through service, -thejob’, ie work experience gained outsidessheoaa[11],

“industrial training "[16]" dual training ", ie parallel courses of theory and practice
companies. From the above definitions, it can be summarized that internship is
production practice, the learner gains practical experience masteerato
specialty.

Internship Satisfaction Job/internship satisfaction is defined as a set of
psychological attitudes towards the work done by the worker/trainee. In the proce
of professional adaptation and self-identification an impopayerblayishe
labor activity motivation and the labor satisfaction. Satisfaction with the internsh
depends on the correspondance of the outcome of the work with the trainee's intert
needs.
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There are different views in the scientific literature atisfabtors of
internships among young and inexperienced people, but most of them unite the
views in the following trends:

1 Students who have gained more experience in a work environment are clearl

aware of their advantages and prospects in findimylaujéing a career.
They are more likely to remain in the company they have practiced [5].

1 In the initial stages of the internship, trainees show a certain level of
dissatisfaction with their assigned tasks, but at the end of the internship the:
find hat they have understood the reasons for their assignments, which is a
predictor of their ultimate satisfaction with the internship [2].

1 Opportunities to start/stay in the company where the internship is held alsc
play a major role in the satisfactearérs' internship. Okay and Sahin
have found that job offers are received by trainees who have taken their
internship seriously, have carried out their delegated tasks responsibly anc
conscientiously, being disciplined and initiative, and thdraterbdleay
highly rated by employers [14].

1 Satisfied with their internship are trainees who have had constant feedbacl
from their employers and also had some autonomy about how to perform the
duties. Trainees who have been taken -tm@annployees their
employers have shown low levels of satisfaction [4].

Factors influencing the satisfaction of the internship.

Individual factorsSome authors study which of the trainees' characteristics
predispose to success in their practice, which in turtihéesatsstaction of the
internship. They identify three individual factors which are defined as importar
prerequisites for an effective internship program: academic readiness (gooc
theoretical training and practice in the specialty), positive sfmeptatitioe
and prospects of staying in a company [5,18]iritidtsefactive searching for
information, building constructive relationships with other trainees/employees) [6].
other studies, as predictors of satisfaction, qualities suchityasamdat
responsibility [10] are also distinguished.

Support from théT Teacheeducational environmericcording to Klee
(trainees who receive support and feedback from their lecturers are much mor
satisfied with the internship than those wheedeiveitr) The reason for this is
that the school supervisors in the practice play the role of consultants and hel
trainees in the presence of difficult situations [9]. Frequent teacher visits [11], constz
monitoring and supervision [16] are peasaigetul by learners.

Moghaddam studies the effectiveness of student internship through the prism «
the university administration responsible for this. Students who have been satisfie
with the internship have indicated that the university adimasistletiocare of
the good organization of their internship, taking into account their university tasks, h
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effectively contributed to establishing and maintaining communication betwee
business mentors and direct mentors at the university [12].

Work cheacteristics Work characteristic are a set of variables teelated
employee activities at viankd and others quote studies that found that an important
predictor of job or traineeship satisfaction was the similarity between trainees' ski
and the asgiated task characteristics [10]. Other factors influencing the satisfaction
are: the identity of the task, the skills, the importance of the task, the autonomy ai
the feedback. Skills are related to a range of activities and talent. Identifying the ta
is the extent to which the trainee manages to complete the task from start to finis
The importance of a task affects the extent to which the performance of the task
important to others, the autonomy is related to the freedom and relative independen
the trainee has in planning and performing the tasks assigned to him, and th
feedbackobtaining clear and direct information from the direct supervisor of how the
employee manages the tasks.

Organizational environméftie organizational environmeokrabwn as the
work environment, includes all learning opportunities, career developmen
opportunities, company mentor support, opportunities to work iwarkeam, co
support, and organizational satisfaction.

Tarquin and Truscott found that thettmmaed relationship between trainees
and their mentor in the organization were very important [17]. Adequate suppol
monitoring and assistance from the mentor, as well as from the other compan
employees, is a prerequisite for a high level of isg¢isiabtipn [9]. Introducing
in the organizational culture and identifying with the work staff leads to a highe
commitment to the organization, clear perception of the roles in the company, lack
absences, low levels of stress, and reduced ribét afitoother trainees [6,7].

Another study, conducted by a team of researchers from Math High School "Aca
Kiril Popov ", establishes that the students who have done their internship hav
remained very satisfied with the work in the companyg ahdisat benefit to
them both the gained experience and the useful contacts they have made with the
employers and employees. Employers often provide them professional literature a
students manage to keep close contacts with the employer [1].

Wen congtted a survey of a sample of 113 trainees, and found that the
effectiveness of the attention, control and clarity of the tasks assigned by compa
mentors were positively related to the success of the internship [18]. Rothman ad
to all this, and goodnoaunication, giving and receiving feedback from the mentor,
offering challenging tasks as good predictors of traineeship efficiency [15].

Gupta and others quote studies that found that feedback, new tasks once the o
ones were completed, clear job restisomy, a comfortable work environment,
job prospects, new skills and teamwork are essential factors for trainees' satisfacti

[5].
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Contextual factord'Abate and others distinguish several contextual factors
that affect the satisfaction of theshifer salary, working time, travel to the
internship place and the location of the organization in which the traineeship take
place. [3] Nelson also adds workplace security, peers, colleagues, and mentoring [1

Paid traineeships or those in whicbidineampensation is offered lead to
significantly higher levels of satisfaction than unpaid ones [9]. The interesting thir
about Gupta's study is that there is no significant link between the length of th
traineeship, the trainee's working hourdtdurirggek and the satisfaction of the
traineeship [5].

The location of the internship also affects the satisfaction of it because internshij
with location close to the family environment are perceived more positively [3]

InternshipEmployes 6 s a t. iBssides derheospemployers can also
benefit from internship programs. They more often prefer to hire people witl
knowledge and work experience and expect young peopletepaecddir
their needs. Recent studies, however, show that therécsna gagnbetween
the expectations of companies and students [8]. For example, learners often expe
when they start work to be introduced and well trained for their job position
Employers, however, expecitraiekd staff to avoid additional trawsig
Having in mind the disparity between the knowledge and skills of students, on the o
hand, and the demands of employers, schools must offer internships to help studer
in the real world of business.

The purpose of this study is to establisbdicéos of high satisfaction with
internships in high school students and the relationship between student internsh
satisfaction and the satisfaction of employers with student performance.

167 students are the subject of the survey, students friigh [Fetiool
"Acad. Kiril Popov " and Vocational School for Electrotechnics and Electronics VSE
they complete their internship both in the field of ICT and in other fields. Of thes
9.8% are from the 11 th grade, 90.2% from the 12th grade. Phieldiisanade
the boys78.9%. Students from different speefalieg s t e m P-r1@%g r a mmi
"Graphic Design"17,9%, "Computer Technics and Technologie8%,
"Computer Networks;1%," Microprocessels,6%"Automation of Continuous
Produabin”- 10.3%, "Electricity producti®i%.

The study involved 13 companies: 6 companies are occupied with ICT productic
(hardware and software) and 7 companies are occupid@ Witnocoction
(refrigerators, bicycles, automotive partsfikgintasgand others.)

Methods of researc8atisfaction with the internship was measured by a battery
of D'Abate [3], Klee [9], Marlborough [11], Moghaddam [12], and Wen [18
methodologies. It contains 44 statements, divided into six scales, measuring th
satisfaction factors of the internshigpoiras@aleof the Likert type:
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Thefirst scale of "Individeadtors" includes 7 items. It is higithjerel the
Kr on b ac he06001). It centainsastateriknts, related to the personal qualities
ofthe trainees, predisposing for a better internship, eg. "I was actively looking fc
feedback from my company mentor during the internship,” "l volunteered to do n
job."

The second scale is "IT Teacher Support". It contains 9 items ahddhe reliabili
the scale is also high= 0.966. Sample statements from this scale are: "The IT
Teacher provided me with direct and immediate feedback about how | was doing
"The school administration cared for the normal running of the organizatione
traineeship.”

The third scale MdrkCharacters t i ¢ s " cons¥ &AA.Adtg of
contains statements like that "The actual work in the company has given me an ids
of what my knowledge of ICT is and how well | am doing my internship."”

The fourth scale isg@nizational Environment”. It contains 10 statements and
also has high reliabilitg(958). For example, "During the internship | learned a lot
of things | would never learn in the classroom," "My mentor in the company share
personal experience to gigean alternative view of the problems | had during the
project implementation”

The fifth scatlt er d&, ACOMITORB)ueg "l dfa 6
had flexible working hours at the traineeship," "The people who worked where | w
practicig were goatatured, and they helped me when it was necessary."

The last scale is " InternShigsfactidn, it cont@d48) as"I5 it e
really like the company | practiced", "One day | would be happy to start my career
the company | comgdietny internship.”

The satisfaction of the pupils' performance was measured by an author's metho
consisting of 24 items ippaiiilikert type scale. Statements: "Students show good
problem solving skills", "Demonstratffisatfy and independencetheir
internship”. This test is constructed to identify the main Employers and Mentor
satisfaction with the students and performance of students, the skills and knowled:
that is considered important for a successful business: adapting tadhal organizat
climate, decisions making, learn gflesibfe behavior towards change, ability to
apply new technology. Mentoring assessment is indicator of both the degree ¢
internship effectiveness and indicator of dissonance between the knowledge receiv
at school and the knowledge that is learned in internship.

ResultsIn order to identify the factors influencing the overall satisfaction of the
internships, a multiple regression analysis of all students was performed. In additic
ANOVA results will be presented to better illustrate and explain the significar
statistial differences on the “field of internship (ICTFI&1¢"reond "gender and
field of inter nshi jpdeffickerascshon wtich predictbérs g u
of satisfaction have the greatest influence:
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FiglImpact of the predictors on thallssatisfaction of internships

Rz in the present study shows the degree or percentage of how independent
variables can explain the variance in the dependent variable (total internshi
satisfation). R2 for this model is90.This means that independanbles
(individualistic factors, teacher support, performance characteristics, organization
environment and contextual factors) can account for 75.9% of the variance of tf
dependent variable. However, this means that 24.1% of the variance remain
uneplained, which implies the presence and existence of other additional variable
that have a significant function in interpreting the concept of internship satisfactic
that is not the subject of this study.

The results of the regression analysis shbeaifggnizational environment
( #0586; g0.001) has the greatest influence on the overall satisfaction with the
internships. The perceived organizational support is positively related to the level
employee satisfaction. Organizational commitittenpeesgnce of a manager
who serves as a role model for trainees with whonthiirsigperiences is a
significant factor in their positive perceptions of internship. No statistically significa
difference (F (334,860) = 1,440, p=0,232) wasdetermt y i gender an
fieldhnf, but only by the " internship
completed their internship in ICT field show higher levels of organizationa
environment than students in thkCmdield internship (F 81838) = 5.542, p =
0.020). During tl&Tinternship, pupils acquire new habits and skills that they have
not developed so far in their classrooms at school. Organizational support, as well
school support, are vital for the internship during tbétbewskool year. The
ICTorganization is a place where students create their professional role models an
enter the corporate world. Employers are also expected to practice such culture
sharing and providing valuable information and expetleicéraiitbes, giving
them an adequate insight into the organization's work processes. This in turn leads
a sense of belonging to trainees, as well as improved and meaningful understandi
of the profession or business they practice. This aladegites stiear view of
future career choices, and this in turn enables employers to retain the best talent f
themselves. The accessibility of the learning material studied in the organization, tl
possibilities for acquiring different techniques Isantheskfirestige of the
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organization influence the overall satisfaction with the internship. In addition, th
ability to work smoothly and qualitatively in the future, the prospects of remaining
the firms where the internship takes place also hgaztaonirthe overall
satisfaction.

Also, the relationship between the teacher/school administration's support for th
practice and the overall saff act i on wi=0.216;pHh @002)is dlr n st
significant. Teachers and school have alwaygteetifactor in thevelopment
of students' professional identity, especially when it comes to the ICT field. Eviden
for this is that | CT practitioners ha
scale than students who do not practicgeheship in the ICT field (F (20%44,678
= 8,306; p = 0,005).Career guidance is very specific and involves many and diver:
activities diagnosis of specific talents in children; counseling parents and students
after entering a high school; labor suaest, working with companies and making
a connection with the business [1]. There is a general trend that the Bupport of the
teachers and school administration is very important for the students before joinir
internships. Students are activelyngerkie information from their teacher, as
most often this is their first manufacturing experience. When the knowledge
technology and skills acquired at school are in dissonance with business
requirements, students rely on their school mentors &tiorcoasvice, and
recommendations on how to address a particular problem they face in the internst
It is interesting to note that girls who work in ICT companies rely heavily on the supp
of IT teachers or schools compared to girls practicit@Tircorapanies (F
(1588,282) = 6,452; p = 0,012). This may be in the widespread stereotype that gil
are not good at engineering disciplines and production, while there has recently be
a higher feminization of the ICT market.lt is crucial to dissestamitie c
important, clear and timely information regarding the organization of the internshi
as well as the easy contact with the teacher in the presence of emergencies fc
consultations. For students, the available appropriate orientatiomndoagdip the in
and the follewp by the school, as well as the influence of the teachers exercising
control, accessible counseling and personal support during the internship an
subsequent evaluation and recognition of the pupils' work, have an impact on th
oveall satisfaction of the pupils during their entire internship in the designhatec
organization. Here is also included the mandatory documentary part of the
traineeship, ie the timely signing of contracts between the school and the
organization, planningraedrding the documentation for the internship in the form
of diaries, reporting forms etc.

Significant predictors of overal/l i
0.147, p = 0.021). Although the internship is of a temporary naalraotorgextu
have a significant impact on overall satisfaction with it. Although students focus c
teacher/school support and the organizational environment as leading, the workir
time and location of the company where the internship takes pladBdaate a sign
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effect on the satisfaction. If the traineeships are not located near the place studer
live, the transport is a problem or if the time frame itself is inadequate to the studer
time, this can lead to low levels of satisfaction. In theigyebentester, there is

a positive factor, which means that the two school administrations have helped tt
students to practice in a comfortable manner, taking into account their curriculum a
also the time for transportation to the place of intexrshverdio statistically
significant differences in the "internship field" (F (279,674) = 3,576; p = 0,061 ar
"internship field and gender" (F (35,043) = 0,448; p = 0,504)..

The predictor of "individualanbeact or
assumed that the positive attitude and activity of trainees don't play a key role in tl
high satisfaction with the internship, as Huang and Jia (2010) suggest. However,
significant statistical difference was found in the "internship figloa&tcicdgn
in the ICT sector have higher values on this scale than studentCTnfigtled non
(F (574,135) = 5,935, p = 0,016). There were no significant differences in the "fie
internship and gender” factor (F (175,105) = 1,810, p = @X¥hHuaetted with
other company employees, the initiative to search for information or feedback, ar
other proactive actions are not so crucial to the learners'satisfaction. This is probat
because of the students' perception of the internship easrya plerpmmenon
and an obligation in their educational process, and this leads to less proactive actio
and initiatives on their own compared to other employees. A large number of pup
who have decided to apply for a job in another professishalyiaeloroad after
finishing the secondary school do not perceive the accumulation of knowledge, ski
and abilities in the organization as significant for their overall satisfaction with tt
internship as they do not see a perspective to remaimpantiyewdtere their
practice takes place. There is a tendency for a strong external motivation and a we
internal one in the course of the students' internship.

Nearly no i mpact has t he00p3p=@9%04.t or ¢
The divertsi of skills and habits, the identity of the tasks, the personal significance of
the assigned tasks, the autonomy in performance and the feedback are not releva
to the overall satisfaction There was no statistically significant difference betwee
internkip field and gender F (358,590) = 3,599; p = 0.060). It can be assumed tha
the mentors in the organization where the internship is held do not entrust the stude!
with complex or very specific tasks that have a direct impact on the overall busine
proess within the company/ enterprise. As a result, students do not perceive the
tasks assigned to them as personally significant. It is possible that tasks ol
responsibilities concerning the general work process are not assigned to the studer
and therefotbey do not take the job characteristics as a factor determining their
overall or final satisfaction with the internship. However, students who practice the
ICT intenship also show higher values on this scalel@iarstuadents (F
(1453,891) = 14,58%0,001CTautonomy in performing tasks is deisiire.
generah large number of managers responsible for designating the tasks of their
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trainees do not impose much control over them as they have to fulfill other dutie
related to their job posit

This implies freedom and autonomy in fulfilling the assignment tasks by the pupil
but this is not perceived as an advantage by the students. Mentor's feedback is al
not considered to be crucial to overall satisfaction because, althoudimttiey have a
assessment of the internship given by the mentor, this assessment is usually forn
and does not directly indicate the skills and habits of the students acquired in tt
companies where they work. However, students who practice in IT companies shc
significantly greater satisfaction with their internship than students who are nc
practice their internship in this field F (349,396) = 5,107; p = 0.025).

Many employers try to benefit from student internships by looking at their trainee
as "temporarynnts” and thus saving the need and time of recruiting and selecting
cadres needed for certain projects, they often succeed in discovering "the be:s
potential” for their needs but they do not have the necessary time resources to provi
the maximum levéds training young people or cannot keep them for their needs
because of the students' desire to continue their education elsewhere or student
high requirements to start a career.

In order to establish the correlation between the student satigfection and
employers' satisfaction with the students' performance in ICT sector, a correlatic
analysis was made. Pearson's coefficient was low and negligible (R2=0,263
p=0,126). It cannot be said that the satisfaction of the trainees is directly depende
on hat of the employers. Perhaps the reasons for this are complex: the quality of tt
feedback given by the employer, the identity of the tasks assigned to them, the qual
of project implementation, etc. So a conclusion could be drawn that the relationsh
between education and business is positive, but further efforts are needed in th
direction to be improved.

Conclusion

The present study found the influence of certain factors on the high schoo
students'satisfaction with the production internshiple Aegrdssion analysis
was used that determines the predictors that have the greatest impact on satisfactic
These are: organizational environment, teacher/school support and contextue
factors. To a lesser extent, it concerns individual fact@rstrearelatenistics. The
correlation analysis showed that there is a very low and insignificant but positiv
correlation between student satisfaction with internship and employers' satisfactic
with student performance. But if employers and schoolt@adntakistrizto
account that focusing on the organizational environment, IT teacher support, ar
contextual factors have a strong impact on overall student satisfaction, they cou
further strengthen their cooperation in these areas and in this avagverbuild
stronger link between education and business, proof of which will be the stron
satisfaction with the students' internship.
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sB W Mdzj ded § dz@® doLfrwi Cddrzjfipisd JfISEO ESGE I 65 Mds d dz@
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MPOEKT 3A CAMOCTOATE/IHA PABOTA
BbE BM3YASIHA CPEOA 3A NPOrPAMMPAHE SCRATCH

CosaaiiTe NpoekT, KoOWTC moke aa Obae MHTEePaKTMEHE WCTOPWMA (NOCACBMLM,
noroeopkn, BacHw, raTadkwm), urpa (pazenexatenHa wim obpasoeatenHa), aHMmMMpaHa
HapTMUKa WM MbK CbUYeTaHME OT HAKOMKC oT u3bpoeHuTe B egHO. MimaTe BBIMOMHOCT A3
AobasnaTe cnpaiiTose (repom) no Baw m3bop, kaTo oceen npegoctaeeHMTe By oT BrpageHarta
Bubnuotera Ha SCRATCH, momeTe Oa MEMNOMA3BaTE WM MITErNIEHWM KAPTMHKM Ha FepoM oT
VIHTEPHET MK MbK 43 TM HAPUCYEATE CAMK C MHCTPYMEHTHUTE, NpeaocTageH oT SCRATCH.

MomeTe aa M3NoNZBaTe NPUMEPKHTE, KOMTO C2 M3MON3EaHM B NPe3eHTaUMKUTE M A3 ce
OpPHMEHTHMPaTE OTTaM 33 HOBM MOEM.

Hezaencumo ot uzBpanaTta ot Bac ugea, Bawmart npoekt tpabea Aa csabpKa

cnepgHoTO:

*  [sueHue Ha repoil no cueHaTa;
JaBbpTaHe Ha repoll B Ppaz/IMUHU NOCOKM;
Yeprane Ha durypa mam no Hewo no Baw ns6op;
WMznonzeaHe Ha Bnok 38 nosTopeHme (UKMKBA);
CMAHS Ha KOCTIOMUTE Ha repoi;
CMAHS Ha AEKOpD Ha CLEeHaTa;
NobaeAHe Ha HOB cNpalT (repoid) — NnoBeue oT eamH;
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APPLICATION OF GROUP AND TEAM WORK
COMPUER MODELING FOR DIGITAL COMPETENCES

Kosta Garov, lvelina Velcheva

Abstract The following work is devoted to the description of an alternative and methodologic:
approach for the training of students in Computer modeling in elementary school through t
application of group and team work. The aim is to increase the activity of students in the learn
process and to build digital competencies and skills for independent learning from an early a
A description is given for the concepts of group amnetenaies and competency,

digital competencies and learning skills. Here is a proposed example for implementation
projects for séfarning through the selected innovative approach as part of the curriculum for
34 grade in the discipline "CompotliMy”". The projects are implemented with a block
programming language Scratch.
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INFORMATION TECHNGY®OHOMEWORK IN FIFTRAGE
Desislava Vidolova

SummaryThis report examines the importanéerofaitiotechnologigomework for fifth

grade students using innovative methods and online tools. A diagnosis of the students' attituc
towards seffreparatiothrough homework is presented, with the help of various learning
cognitive tasks for homework and a poll.
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