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INTRODUCTION 

 

Modern rapidly developing technologies generate new trends 

and reformulate functional mechanisms in the Bulgarian school. A 

priority area in the Strategic Framework for the Development of 

Education, Training and Learning in the Republic of Bulgaria (2021 – 

2030) is its digital transformation. The aim is to form digital creativity 

and skills for making, modelling and programming digital content. 

This poses a problem of theoretical and practical relevance regarding 

the possibilities for a modern, ICT-based, music education process for 

the development of musical knowledge, skills and competencies of the 

student of the 21st century. For this purpose, it is required to develop 

pedagogical models in which digital technologies are not applied only 

as technical achievements for diversifying and illustrating the learning 

process, but with all their advantages and music education functions.  

In the technological model presented in this study for the 

development of musical knowledge, skills and competencies of 4th 

grade students through collaboration in a multimedia educational 

environment, ICT is a tool for identification with authorial presence in 

new music educational conditions of initiative, creativity, empathy. 

Fourth graders create digital music products for the needs of three 

target groups of users – peers with SEN, students in Bulgarian schools 

abroad, bilingual students. Through caring for the other, the creators 

of digital resources develop their musical knowledge, skills and 

competences (KSC). 

The content of this dissertation paper is structured in an 

introduction, four chapters, conclusion and findings, references and 

appendices. 

The introduction formulates the scientific problem and reveals 

its timeliness and significance. 

The first chapter presented the theoretical framework of the 

study. Three paragraphs analyse the regulatory framework policies for 

the digitalization of music education; the applied aspects of ICT in a 

multimedia educational environment; the basic and specific musical 

knowledge, skills and competencies that digital instruments develop in 

the student; leading theories and educational models for cooperation 

applicable in music education. 
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In the second chapter the framework, organization and 

methodology of the study were worked out, represented in three 

paragraphs. The object, subject, goal and objectives of the study were 

defined, the hypothesis was stated. The stages of the research were 

structured. Original criteria and indicators for assessing students’ 

musical knowledge, skills and competencies were formulated and an 

assessment system was contended. 

In the third chapter in five paragraphs, the worked out 

technological model for the development of musical knowledge, skills 

and competencies of the 4th grade students through cooperation in an 

ICT-multimedia educational environment was justified. The adapted 

elements of the applied pedagogical technologies, the vision, the 

distinctive features of the model and the stages with the algorithm of 

musical educational activities were presented. The importance of the 

technological model for the formation, upgrading and development of 

musical knowledge, skills and competencies was synthesized. 

In the fourth chapter in four paragraphs, based on 

computational statistical procedures, the statistical hypotheses were 

verified. The results in the initial and final stages of the study were 

analysed. The regularities in the musical development of both groups 

and the factors for the progress of the experimental one were 

determined. The working hypothesis was proven that the process of 

development of musical knowledge, skills and competencies of the 4th 

grade students in the primary educational stage might be stimulated if 

the technological model of training in conditions of cooperation was 

applied through active interaction with ICT. 

The conclusion synthesized the conclusions and contributions 

of theoretical and practical significance of the dissertation paper. 
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CHAPTER ONE  

THEORETICAL SUBSTANTIATION OF THE PROBLEM 

1.1. Normative and theoretical aspects of Bulgarian music 

education in the era of technology and innovation  

1.1.1. Regulatory overview  

The Law on Preschool and School Education and the approval 

of the State Educational Standards adopted in 2016 were an expression 

of new ideas for education reform, aimed at training and educating 

students as creative and thinking individuals, with their own view of 

the world and striving for personal development. For the first time, the 

legislative framework regulated the introduction of printed editions 

with an electronic version for a learning set. 

1.1.2. The music curriculum (in effect as of 2016-2019) – 

an expression of a new educational paradigm in the modern 

information society   

The music curricula at the initial stage of primary education 

regulated training aimed at an active creative attitude, development of 

musical abilities, building a musical culture on the basis of diverse 

musical and social experience and creating conditions for the 

development of personal talents and interests. An important feature of 

the curricula had been the “acquisition of digital competence” in line 

with the specifics of the music education process. 

1.1.3. Scientific and practical profile of the innovative 

school – opportunities for modern ICT-based music education 

The regulated attributes of innovative schools provided an 

opportunity for extra music classes in a flexible organizational format. 

The specifics of music education fully satisfied the concept of 

introducing the innovative school and its mission. The diverse 

methodological and organizational forms in the conditions of an 

approved innovative project offered additional study time with many 

opportunities for communication with music. The focus was not on e-

learning for the transmission of knowledge, but on its creation. 

1.1.4. Music education process in a STEM educational 

environment and UEPESC “Digital Backpack” 

The national programme “Building a School STEM 

Environment” aims to create “a new school creative environment with 

focused on science, technology, engineering and mathematics 
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(STEM)”. Modern music education might be implemented in the 

creative zones for STEM activities by integrating digital technologies, 

encouraging research approaches and teamwork. 

Global experience had shown that STEM education did not 

exhaust the approaches to solving problems. Therefore, the second 

STEAM model was increasingly being imposed in education. “A” 

(arts) was added to the abbreviation. Through art, a synthesis and 

balance was achieved between mathematical accuracy, logic, and 

originality in interpretation, required for the specialist of the 21st 

century. Research in primary school found STEAM integration of 

music with other arts to have positive results and developed 

convergent way of thinking. 

In 2022, under Activity 1 Building a cloud environment and 

implement Unified Electronic Platform for Educational Services and 

Content (UEPESC) “Digital Backpack” was developed. The goal was 

for all participants in the education system to use a comprehensive 

platform for educational services and content. In music education, 

students have all the resources at their disposal. The platform for 

creating e-content in “Digital Backpack”. MozaBook had the digital 

tools necessary for music education, integrated audio and video of 

various formats. The e-exercise editor allowed the creation of learning 

tasks of various levels of complexity. 

1.2. Digital technologies in the context of musical 

knowledge, skills and competences 

1.2.1. Applied aspects of digital technologies in music 

education 

The debate on whether it was appropriate to use digital 

technologies in education in general and in music education in 

particular had already been exhausted. 

The important issue was “not how much, but how” they would 

be implemented. [Gaytandzhiev 1980: 192–193]. K. Davletova 

claimed that ICTs created opportunities for a quality music 

educational environment because they provided a prospect “for 

creative self-realization”, “for inclusion in the great examples of 

musical art” [Davletova 2020: 48-49]. J. Waddell and A. Williamson 

were definitely in favour of using new technologies because ICTs 

“have the potential to improve communication, efficiency, 
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effectiveness and healthy practice in music education”. For this to 

happen, “advanced and interactive systems for behavioural analysis 

and feedback” were needed. A. Anderson and A. Ellis pointed out that 

teachers mainly use technologies for audio and video recording, 

playback, WEB 2.0 based resources, videos, editors [Anderson, Ellis 

2005: 915–916]. In their study, A. Jimoyiannis and V. Komis 

described that “personal factors” such as teaching experience and 

gender had an influence on the use of ICT in everyday practice. 

However, it was important to apply modern technologies because they 

created an interactive learning environment, student-centered 

[Jimoyiannis, Komis 2007: 149–150]. 

Scholars and researchers in the field of music pedagogy such 

as E. Nazaikinsky, I. Gorbunova, V. Lysenko, L. Sabaneev, R. 

Crawford, K. Rogers, P. Webster, S. Eisenstein, D. Cavici had 

investigated and proved the advantages of ICT in music education. 

Today in Bulgaria S. Ruskov, Y. Ruskova, M. Dimitrov, A. Georgiev, 

L. Lazarov, S. Levi, A. Georgiev, D. Petkova argued with research 

and innovative practices the successful application of digital 

technologies in music education. 

M. Mark and P. Madura stated that information and 

communication technologies “would continue to develop and music 

teachers would have to be “prepared for a changing paradigm for 

music education" [Mark, Madura 2010: 140]. Hence the questions: 

1) How to apply ICT to achieve a full-fledged music education 

process? 

2) How to train teachers in the conditions of digitalization and 

dynamic changes? 

In search of an answer to the first question, according to I. 

Gorbunova, K. Plotnikov and H. Hainer, the role of ICT in the 

development of music KSC was undeniable. However, to achieve the 

required educational effect, it was important: 

- to develop the necessary software and hardware source based 

on the advantages of digital music technologies. 

- to develop an effective and accurate methodology for 

mastering music-computer technologies [Gorbunova, Plotnikov, 

Hainer 2020: 46–47]. 
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V. Pastarmadzhiev also claimed that “modern hardware, 

software and network connectivity” were the necessary set of tools 

that institutions should provide to optimize the music learning process 

[Pastarmadzhiev 2016: 378–379]. Peycheva-Forsyth believed that the 

combination of e-learning and microlearning was much more effective 

because “the learner gets access to specific content relevant to his/her 

needs”. The personalized approach to learning, supported by ICT, 

increased motivation, self-esteem and educational outcomes 

[Neshkova 2023: 25]. 

According to Y. Ruskova, S. Ruskov and their team, in order 

for the teacher to feel calm and confident in his/her digital 

competences (the second question posed), the music teaching kit 

should offer “a variety of technological solutions” [Ruskova et al. 

2021 p. 5]. Teachers should be supported both technically and 

didactically in the use of ICT in the music education process. The 

choice of the right tools was also important – both methodological and 

technological [Ruskova et al. 2017: 6].  

According to P. Gouzouasis and D. Bakan, the choice of the 

right digital platforms and software solutions was very important in 

teaching. They allowed students to create “musical experiences” 

[Gouzouasis, Bakan 2011: 5–6]. The authors pointed out how 

everyone, even students with limited abilities, could enthusiastically 

participate in the core activity of the music lesson – the performance. 

Technologies with automatic settings and many AI-based functions 

could turn any vocal recording or instrumental improvisation attempt 

into a product with quality characteristics, so that students might 

experience the “pleasure of creating music”. For this purpose, it was 

important to train music specialists by revising the concepts of 

university digital-media training of music educators. However, 

mechanisms for “personal continuing education” should be sought 

[Gouzouasis, Bakan 2011: 7]. 

Further to the traditionally used audio and video reproducing 

devices, Gorbunova, Zalivadny, and Tovpich indicated the applied 

aspects of virtual reality (VR), based on musical synaesthesia, and 

computer simulation in musical creative projects [Gorbunova, 

Zalivadny, Tovpich 2020: 44-45]. With these technologies, the 

boundaries between science and music were even more definitely 
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merged and the points of view were hybridized. A. Georgiev was also 

convinced of the “limitless possibilities” of modelling in virtual reality 

[Georgiev 2013: 26]. N. Vitanova claimed that virtual reality and its 

continuation augmented reality (AR) were some of the technologies 

that “would change the future of education” and provide “immersive” 

learning. They ensured “simultaneously symbolic and experimental 

information” – “the virtual environment changes adequately” to 

human reactions “through interactivity” [Vitanova 2021: 1020, 1021]. 

Options for extra activities outside the standard classroom system 

should be sought, due to increased participation and interest, and care 

should be taken to ensure that “overenthusiasm does not come at the 

expense of the content”. The small number of developed applications 

and expensive equipment were also “brakes” in their application in 

school education [Vitanova 2021: 1022]. 

Today, the focus of serious public interest and debate is the 

application of artificial intelligence (AI) in education. AI is defined as 

“a type of simulation of human intelligence using machines and 

computer systems” [Neshkova 2023: 25]. Its use in the education 

system has its supporters and critics. However, the prevailing opinion 

is that it cannot replace the teacher, but only support him [Neshkova 

2023: 25–26]. This requires “the training of a wide range of IT 

specialists to manage the processes” [Glushkova, Stoyanov 2019: 61]. 

That is why the Ministry of Education and Science is committed to 

publishing guidelines for the use of AI. 

Musical AI can be applied, in addition to being a source of 

musical information in self-training, for educational activities, 

including project-based ones [Neshkova 2023: 25–26], as a 

technology with application in intelligent electronic musical 

instruments, intelligent music software, online music training, 

autonomy of educational services. The idea is to be obtained a new 

way of learning to promote creative thinking [Yu, Ma, Zheng, Wang 

2023: 42]. Musical AI can not only simulate its own learning system, 

but also have effective powerful “arithmetic abilities” for 

understanding, analysing, composing, performing music. The software 

provokes creative inspiration. Automatically generated works can be 

“personalized and professionally modified” [Feiyan 2020: 4–5]. In the 

recently introduced AI-based intelligent music platforms for 
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personalized learning, a huge database is quickly operated, the 

interaction is interesting, and responses, evaluations and suggestions 

are provided at any time. Adaptability and motivation are achieved. 

[Feiyan 2020: 7]. 

AI “autonomously makes decisions regarding some aspects of 

user interaction” – according to the situation and the input 

information. Therefore, according to S. Holland, music education 

should form in students the KSC for inputting and formulating 

information, for defining goals or setting problems to solve, for 

searching for problems in their own musical activity (reflection) 

[Holland 2000: 240]. The research area regarding the indicated 

advantages of the artificial intelligence (AI) application in music 

education remains open. 

 

 

1.2.2. The multimedia educational environment and the 

modern student  

The interpretations of the concept of multimedia have been 

diverse. H. Tudzharov defined the concept as “presentation of objects 

and processes in all known formats: text, photo, video, graphics, 

animation, sound” [Goranova 2015: 53]. R. Peycheva explained it as a 

combination of different media, which in education generally means a 

combination of different ways of presenting the material – text, video, 

audio and animation”. According to her, the most common means with 

which they were applied was a computer [Goranova 2015: 53]. Other 

authors proceeded from the two elements in the semantics (from Latin 

multim – many, media – means/mediation). According to B. Yovkova, 

they were a combination of “more than one form” and “a medium in 

which the information was presented”. S. Heath defined the concept as 

“the use or presentation of data through two or more modalities”. F. 

Long believed that multimedia was a highly productive method 

through which high learning outcomes could be achieved” [Nikolov 

2013: 139–140]. A. Smrikarov and Ts. Georgiev summarized the 

interpretations as “a set of software and hardware tools, information 

technologies and creative ideas for presenting information in an 

electronic environment, including text, graphics, sound, video and 

interactivity” [Goranova 2015: 53]. This entire combination of 
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educational and technical tools had an impact on the senses. It allowed 

the information flow to be understood faster and more permanently. 

Nowadays, a multimedia environment provided, in parallel with the 

information and formative and control functions, associated with 

discovering connections, relationships, properties of objects, 

processes, with the assimilation and interpretation of concepts, with 

the application in other situations and areas. 

The specificity of the musical multimedia educational 

environment had been distinguished by flexibility, non-linearity, 

interactivity, multimodality and communicativeness. 

The educational needs of the modern student had required a 

change in the educational process. A challenge for scientific and 

theoretical thought were those born after 2010-2103. In their identity, 

educational needs for self-affirmation, autonomy, recognition, 

attention seeking, even narcissism, non-acceptance of the unclear and 

ambiguous, impulsiveness, risk-taking had prevailed. If the school 

taught them to learn technologies in a healthy way and use them in a 

regulated manner, if we educated humanity, managed emotions and 

create stable relationships, we would form virtues and values in line 

with the social and traditional ethos [Jha 2020: 9]. 

 

1.2.3. Digital tools for developing musical knowledge, skills 

and competencies in students in primary education  

The State Educational Standard and the music curriculum for 

the relevant grade had defined the basic musical knowledge, skills and 

competencies (KSC) [Music Curriculum 4th grade]. They were built in 

a practical-activity environment through participation in the basic 

musical activities – music making, perception of music, improvisation. 

They were grouped according to different cognitive levels: 

reproducibility (reproduction), productivity (contemplation, 

understanding, application), transfer (analysis, synthesis, evaluation) 

and creative application of knowledge and skills (interpretation, 

alternativeity) [Gerganov 2010 http://www.tu-

sofia.bg/sopko/instrumentar/method/Testove_EG.pd,]. 

Cognitive stages corresponded to three cognitive distinct 

levels (summarized according to Bloom’s taxonomy). Ya. Ruskova 

http://www.tu-sofia.bg/sopko/instrumentar/method/Testove_EG.pd
http://www.tu-sofia.bg/sopko/instrumentar/method/Testove_EG.pd
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defined the parameters of musical KSC in the relevant cognitive level 

[Ruskova 2017:  351]: 

1. Reproductive level – reproduction of acquired knowledge 

and skills; recognition of elements and information about facts, names, 

concepts; comprehension of information related to the art of music. 

2. Productive level – understanding of facts; operating with 

concepts; applying knowledge in relatively simple new problem 

situations; certain rules in a new situation; application of what has 

been learned in a different cognitive and creative situation. 

3. Creative level – skills for analysis and synthesis, for 

evaluating situations; for analysing sounding music, certain moments 

of its functioning in the past and today; selection and choice of 

information, approaches to solving a certain case; offering 

alternatives; assessment/self-assessment of achievements. 

In multimedia learning, digital tools could be valuable not 

only as a media that provoked participation, but also as a creative tool 

for creating musical educational content using familiar schemes and 

models. The specificity of the digital educational environment 

required a combination of musical and digital competence.  

According to Vygotsky, children’s creativity could not be 

comparable to that of adults and such comparability should not be 

sought. The important issue was its value for the child and his/her 

childhood environment [Vygotsky 1982: 93-96]. In music-pedagogical 

literature, names such as K. Orff, B. Yavorsky, N. Bryusova, B. 

Asafiev, N. Vetlugina, Y. Lasotsky, Y. Povrozhnyak, V. de Heinza, E. 

Basic, E. Cykler, T. Chakarov [Gaytandzhiev 1980: 154-156], as well 

as all leading authors of educational musical content, had united 

around this idea. The created digital products were primarily 

beneficial for the development of musical KSC of the “authors” 

themselves. In the presented digital tools, students transferred, 

combined and further developed ideas from familiar models and 

templates. 

➢ Digital video content creation tool ProShow Producer – 

suitable for creating high-quality movie, slideshow or karaoke 

products. A full range of creative tools and effects for images, slides 

and transitions between them, for embedding audio, are provided. 

Numerous modifiers are available for implementing animations of 
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greater complexity. Many built-in audio controllers are available for 

processing sound information.  

➢  Online digital tool Linoit – an electronic poster with 

“pinned” learning materials. Very suitable for collaboration, 

visualization, presentation, selection and arrangement of elements, for 

project work. In editorial mode, each participant has full access to all 

content with administration rights. 

➢  Digital platform for creating interactive content H5P.org 

– interactive videos, presentation modules, quizzes, educational 

games, diagrams, timelines, collages, dialogue cards, images with “hot 

spots”, filling in missing words, etc. It is operated with ready-made 

templates with the option to import sound, into which the relevant 

content is integrated – adaptable and convenient for working with 

young students. 

➢ Digital platform for creating interactive content Wordwall 

– it might be created a variety of interactive games, creative tasks, 

crosswords, quizzes, mazes, brain teasers, anagrams, tests, animated 

stories... The platform has a rich template library. Once created, the 

interactive content can be edited and played with different thematic 

templates and levels of complexity. A high degree of interactivity is 

achieved with the created games. The result of each participant can be 

seen in the administrator panel. 

➢ Digital platform for creating interactive content Ourboox 

– a platform for creating an interactive digital book with illustrative, 

audio and video material, links to external resources. The text editor 

supports Cyrillic alphabet. The digital content is interactive. Sharing 

with an online audience publicly or privately, via a link, social 

networks or embedding in a site. 

➢ Online educational website learningapps – with an intuitive 

interface, various interactive exercises with sounding music are 

created: matching pairs, grouping, ordering, number lines, text 

answers, text with gaps, image recognition, crosswords, tests, 

educational games, pairs of cards, puzzles, calendars, information 

boards, workbooks, collections. There is an opportunity to create 

virtual classes with detailed statistics on results and number of 

exercises done by each student. 
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➢ Google’s digital application for creating interactive 

content Google Forms – with it, any investigation/survey could 

quickly turn into an interactive test or quiz with an entered answer 

key. The whole menu is in Bulgarian with convenient tools. In the 

settings, there is an option to “"Add Collaborators”, suitable for 

teamwork, for easy review, testing of content, access to the results’ 

statistics. 

➢  MozaBook educational software – it has a rich library of 

images, 3D models, audio and video files, various interactive 

applications for educational purposes, educational games, tools for 

writing, drawing, sketching, measuring, support materials. The 

exercise editor operates with a template system, very intuitive and 

translated into Bulgarian. 

➢ Educational software Envision (Classbuddy) – a software 

system consisting of a presentation, administrative part and a public 

portal. An information screen is used for new information, comment, 

reflection or demonstration. Dynamic screens offer 6 interactive 

options: an electronic test with selectable answers, recorded in text or 

presented with images; indicating an answer on a picture card; writing 

with a virtual keyboard; linking to a group by dragging; a screen with 

individual questions for each participant; a screen for drawing, adding, 

selecting information. In 2018, a version for mobile devices was 

worked out. The software has been developing since 2022. Envision is 

Classbuddy with a different design and many improvements. Since 

2023, it can use AI as an assistant in creating content. 

➢ Cloud platform for creating interactive educational 

content Kahoot – the platform is based primarily on tests that are 

easily created by students. All students in the classroom can 

participate simultaneously using mobile or desktop devices. There 

must also be an administrator who can start the test and set a transition 

to the next task. The link to the created learning resource leads to a 

digital code that students enter on their devices. After each completed 

task, the student sees the number of points for the given answer and 

their place in the ranking. 

1.3. Technological models for collaborative learning in an 

interactive educational environment  
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Learning through collaboration – pedagogical invariants 

(Frene, S.)  

He based his pedagogical concepts for school organization on 

invariance. Invariants 1, 2, 3 Frene referred to child’s nature. 

Invariants from 4 to 10, 10a, 10b were related to children’s reactions. 

Invariants from 11 to 30 were related to educational techniques 

[Gyurova 2015: 465]. 

The applicability in music education was based on the 

following characteristics: cooperation was implemented through the 

class – cooperative; a new organization of space with mobile furniture 

suitable for individual and group interactivity; project activities and 

work in studios, including those for musical and artistic creativity. 

➢ Constructivism  

In the last years of the 20th century, constructivism was a trend 

with serious positions in education. Its prominent representatives were 

John Dewey, Jean Piaget, Lev Vygotsky, Jerome Bruner. Various 

constructivist theories and ideas had been described in the specialized 

literature. All of them could be summarized in the following 

categories/types (I. Ivanov, A. Krasteva): exogenous (external), 

endogenous (genetic, cognitive, psychological – Piaget), dialectical 

(sociocultural – Vygotsky) [Ivanov 2005: p. 25]. Regardless of the 

specifics, the key principle on which all theories and approaches were 

developed was learning through searching, discovering and 

constructing knowledge. In the 21st century, new trends – collaborative 

and community (communal) constructivism, based on ICT, had had a 

more significant influence. In an environment of cooperation, students 

in a group/learning community could not only develop their 

knowledge, skills and competencies, but also construct their own 

creative solutions 

Applicable in music education due to the following 

specifics: the teacher uses flexible creative strategies; high 

interactivity; variants and interpretations were explored; sense was 

input. 

➢ Technology for creating and evaluating digital 

educational content (Ruskov, S.) 

The pedagogical technology developed by Prof. Ruskov, 

although aimed at the students, was universal in terms of applicability 
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to all educational levels and stages. A musical and artistic product was 

created, which required both musical “key and private” KSC, and 

KSC, “allowing to manage” the “resources of digital instruments”. 

KSC from all levels of Bloom’s taxonomy were needed. KSC from the 

entire educational stage were used. Solving each situation had an 

extremely significant educational meaning for the learner, because it 

transformed it into their own “output results”. The active role in 

resolving the conflict between the learned and the new made the 

“dynamics of the educational process attractive”. The technology 

developed KSC simultaneously at two levels – technological and 

“personal-meaningfult”. A methodology for an original “detailed 

model” for assessment was proposed [Ruskov 2019: 38, 66]. 

The pedagogical technology was applicable in music 

education at the primary school level due to the following specifics of 

universality: it derived a clear scientifically based algorithm for 

working in a multimedia educational environment; it took into account 

the accumulated and improved foundation of basic knowledge, skills 

and attitudes; it created an extremely precise “functional assessment 

model”; it functioned effectively [Ruskov 2019: 106]. 

➢ The “Dynamic Classroom” model (Papancheva, R. 

et al.) 

The model required technological equipment in each 

classroom; assignments for completion in out-of-school settings with 

tracking of results were recommended; cloud technologies were 

applied; it was based on an integrative interdisciplinary approach; it 

was used integrated educational content [Papancheva 2019: 41–42]. 

It was applicable in music education at the primary level 

because: ICT was a tool in a comprehensive system for sharing ideas; 

a high degree of interactivity was achieved; integrated learning was 

implemented; the approach was project-based; final products were 

created. 

➢ Connectivism  (Siemens J. Downs St.) 

There had been some debate in the pedagogical literature 

about whether connectivism was a theory, approach, system of views 

or a model. The specifics were: networks of information, learning 

resources and contacts were created; problem situations were solved; 

the goal was to form the learning skills needed in the digital age 
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[Siemens 2005: 5-7]. Criticisms of connectivism were learning on the 

Internet posed a danger that students may fall under bad influences or 

develop a consumerist/plagiarist attitude towards their learning 

responsibilities.  

The following conceptual views were applicable to music 

education: The teacher was not a transmitter of cultural values, but a 

transformer in the formation of musical KSC for the use of these 

cultural values in an appropriate way; students were taught how to 

search for information on the Internet in a safe, controlled 

environment, how to use technological devices, how to interact. 

➢ Training in working (cooperative) groups 

The model was associated with the names of the social 

theorists Watson, Shaw and Mead. The specifics consisted of 

cooperative learning. The success of the group was significant for the 

success of each of its members. A modern form of working 

(cooperative) groups were the so-called “flexible groups”. They 

allowed grouping according to the preparedness, abilities, learning 

style, interests of students. 

Applicability in music education: students were supported in 

musical activities; music projects were worked on over a period of 

time; social and verbal skills, deductive thinking, and listening skills 

were developed; the multimedia environment was mobile and dynamic 

[Pavlova 2011: 81]. 

➢ Flipped classroom  

The model was associated with the names of J. Baker, 

Jonathan Bergmann and Aaron Sams. Jeremy Strayer further 

developed it and created an educational framework. The specifics 

were: certain learning content was provided to students by the teacher 

outside the classroom, and activities, including those that are 

considered homework, were carried out in the classroom in 

transferable-creative conditions [Yovkova, Peycheva-Forsyth 2020: 

11]. 

The applicability of the model in music education was 

based on: the conditions in the modern educational environment and 

the integration with virtual classrooms, which allowed for the sharing 

of musical information; a differentiated approach, multiple access to 

learning content, self-study and personal pace on the part of students; 
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the methodology was open to interpretations [Bergmann, Sams 2023: 

29 –34]. 

➢ Mobile learning  

Mobile devices were required with a personal connection of 

the user to the resources, the global Internet with its digital resources. 

Students had constant access to information from the relevant 

educational field. Conditions were created to encourage cooperation, 

individualization, differentiation and autonomy of learning. 

Communication between factors in the educational process was 

improved [Ruskov 2019: 989]. 

The applicability of the model in music education was 

based on: autonomy and democracy in access to learning; quick and 

easy search, storage, reproduction, distribution of music and music 

information; high interactivity in the use of music learning resources 

in education; the ability to create musical products using mobile 

applications; maintaining a “wide range of educational goals” [Ruskov 

2018: 220]; 
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Findings referring the theoretical substantiation of the 

problem in CHAPTER ONE 

1. The regulatory framework recognizes the key importance of 

ICT in the new educational paradigm and offers opportunities for a 

modern music education process in primary school. 

2. The options of ICT for transforming music education into a 

personally meaningful one, activating the emotional-intellectual and 

creative potential of the student are undeniable and are growing 

rapidly. 

3. For quality music education process, the use of ICT by 

trained and supported music teachers, possessing the necessary 

technological and methodological competencies, is essential. 

4. The specifics of the ICT-multimedia music education 

environment meet the needs and expectations of the modern student 

and prepare him/her for realization in the dynamically developing 

information society. 

5. With appropriate applied and creative ICT tools, students in 

the primary education stage can create digital music products, and in 

this personally significant action, they show and upgrade basic and 

specific musical knowledge, skills and competencies from the three 

cognitive levels.  

6. In music education in grades 1-4, elements of leading 

pedagogical theories and technological models for cooperation in an 

interactive educational environment can be successfully integrated and 

adapted. 

7. Pedagogical literature needs to share scientifically based 

models for increasing educational outcomes in music education for 

students in the primary education stage. 

8. The musical performance, music analytical, cognitive and 

social knowledge, skills and competencies of music students in the 

primary education stage can be developed upward by motivated 

teachers who correctly select ICT tools, organize a stimulating 

multimedia environment, and combine appropriate technological 

approaches in current educational models. 
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CHAPTER TWO  

SETTING, ORGANIZATION AND METHODOLOGY OF THE 

STUDY 

 

2.1. Methodological foundations of the study  

The study was focused on practical activities in music 

education in a multimedia educational environment. Their 

implementation was an important condition for the formation and 

development of musical knowledge, skills and competencies (KSC) of 

students. 

The object of this study was the process of formation of 

musical knowledge, skills and competencies (KSC) in 4th grade 

students through the active use of ICT. 

The subject of the study was the pedagogical effectiveness of 

music education in the 4th grade through collaboration in a multimedia 

educational environment. 

The main objective of the study was to develop and test a 

technological toolkit for the development of students’ musical KSC 

through authorial presence in the music education process with the 

options of ICT. 

To achieve the objective, the following tasks had been set: 

1). A normative theoretical review to be made of the 

Preschool and School Education Act and the regulations for 

institutions in the system of preschool and school education, offering 

opportunities for a modern music education process in primary school 

with access to information and communication technologies and the 

implementation of innovations. 

2). To clarify the specifics of a multimedia educational 

environment for the development of music KSC in accordance with 

the age characteristics of the studied contingent. 

3). To present educational software platforms and tools 

offering opportunities for students at the primary stage to develop 

products by means of ICT, applicable in music education. 

4). To study and analyse the literary sources for collaborative 

learning in an interactive educational environment. 
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5). To develop and test a scientifically based technological 

model for extra music educational activities using modern ICT, in line 

with the regulatory framework. 

6). To develop an appropriate diagnostic toolkit for measuring 

students’ KSC in accordance with the 4th grade music curriculum. 

7). To analyse the results of the ascertaining and control stages 

of the study. 

From the presented object, subject, objective and tasks, the 

following hypothesis was formulated:  

It was assumed that the process of musical KSC developing of 

4th grade students in primary school could be stimulated by using ICT 

in a collaborative environment in the preparation, presentation and use 

of original musical resources in the context of music education. 

From the hypothesis thus presented it was supposed: 

• The use of digital technologies will contribute to the 

development of basic knowledge, skills and attitudes related to various 

aspects of musical art. 

• An attractive educational environment will be created 

with conditions for improving the musical performance, musical 

analysis, cognitive, socio-civic competencies of the modern student in 

the primary 

• Direct contacts with musical art will contribute to the 

acquisition of key competencies and the formation of positive 

aptitudes in the personal value system. 

The hypothesis has the following purpose: 

• The theoretical and methodological analysis of the 

concepts in the contemporary literature on the integration of ICT in 

music education will establish a scientifically based understanding of 

their role in the formation of the KSC in the music education process 

in primary school. 

• The development and testing of the technological 

model will reveal and substantiate opportunities for creative 

application of digital technologies in music education in primary 

school to improve students’ educational outcomes. 
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2.2. Organization and contingent of the study  

This study consists of three stages: 

2.2.1. An identifying experiment. In the first stage, the initial 

state of knowledge, skills and competencies of the students from the 

experimental group /EG/ and the control group /CG/ was diagnosed. 

   2.2.2. Formative experiment. During the second stage, the 

developed methodological toolkit, based on the technological model 

for stimulating and developing the musical KSC of 4th grade students 

through collaboration in an ICT-multimedia educational environment 

from the experimental group, was tested. 

 2.2.3. Control experiment. The third stage presented the 

respective diagnostics relating to the applied technological model 

efficiency. 

The pedagogical experiment was carried out during the 

2021/2022 school year with a total of 40 students from the 

experimental and the control groups: 20 fourth-grade students from 

the Ivan Vazov Secondary School, Nova Zagora – experimental group 

and 20 students from the St. St. Cyril and Methodius Primary School, 

Mezdra – control group. The distribution of the subjects by gender 

was as follows: 

The experimental group included 9 girls and 11 boys (in the 

ratio of 45% girls, 55% boys). 

The control group – 8 girls and 12 boys (in the ratio of 40% 

girls, 60% boys). 

2.3. Methodology of the study 

2.3.1. Statistical methods based on: median criterion; 

correlation analysis with Pearson’s 𝜒2 criterion and comparative 

analysis. The quality of the results obtained at the input and output of 

the experiment depended on the reliability of the test system. It 

showed the stability level of the test results for each student. The high 

repeatability of the test results was a sign of the test high reliability. 

The validity in the testing theory meant that the form and content of 

the test corresponded to what it should assess or measure according to 

the intention of its creators. 
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In the two stages of the experiment /initial and final/ statistical 

hypotheses were formulated:  

H0 – no differences were found between both groups or if any 

were found, they were the result of chance and could not be 

determined as a significant factor. 

H1 – there were significant differences between both groups 

because of the influence of certain patterns. 

2.3.2. Criteria and indicators  

The study was diagnosed by an input level (identifying the 

initial stage) and an output level (control final stage) according to 

original criteria and indicators. The criteria were related to three 

aspects of the KSC, in line with the music curriculum for the 4th grade. 

The results of the criteria and indicators were reported in a 4-point 

evaluation scale: 

High level of knowledge, skills and competence (x3)   

Good level of knowledge, skills and competence (x2)   

Low level of knowledge, skills and competence (x1)  

Zero level of knowledge, skills and competence (xо)     
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Conclusions: 

In CHAPTER TWO the methodological foundations of the 

pedagogical study had been determined: 

1. The object, subject, main objective and tasks of the study 

were defined. A hypothesis was formulated regarding the use of ICT 

as a factor in the development of musical knowledge, skills and 

competencies of 4th grade students. 

2. The stages of the study were presented, related to 

diagnosing the input and output levels of students’ knowledge, skills 

and competencies. 

3. The constructed methodology of the pedagogical study, 

based on statistical methods, was functional. It correctly tracked the 

students’ development with different educational status. 

4. Original criteria and indicators had been formulated, 

synthesized based on the State Educational Standards and the music 

curriculum for the fourth grade, in accordance with the expected 

results listed therein. 

5. An evaluation model had been argued, through which the 

statistical hypotheses in the scientific study were verified, the results 

were analysed and their statistical significance was validated. 

6. An evaluation system had been defined for reporting the 

results according to original criteria and indicators, graded on a 4-

point evaluation scale. 
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CHAPTER THREE 

TECHNOLOGICAL MODEL FOR DEVELOPING  

MUSICAL KNOWLEDGE, SKILLS AND COMPETENCIES OF 

4TH GRADE STUDENTS THROUGH COLLABORATION IN 

AN ICT-MULTIMEDIA EDUCATIONAL ENVIRONMENT 

 

       

3.1. Elements of pedagogical technologies used  

Elements of the pedagogical technologies for collaborative 

learning described in Chapter One were used in the technological 

model. 

3.2. Vision of the technological model  

The students developed musical digital products for the needs 

of: Bulgarian children in their native schools abroad; students with 

SEN; students with a mother tongue other than Bulgarian. The vision 

of the model was a conscious need for communication with musical 

art with applicability of a high creative level with practical dimensions 

(Fig.3.2.1). 
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Fig. 3.2.1.  Fig. 3.2.1. Technological model diagram 

 

3.3. Stages of the technological model  

They derived a 14-step algorithm of music education activities 

for developing musical knowledge, skills, and competencies in the 

formative stage of the study. 

➢ Goal setting 

It was provoked by emotional-cognitive circumstances related 

to music education, events in the life of the class or the addressees, 

upcoming holidays, in the course of creating friendly relationships 

with the users from the three focus groups and rediscovering their 

educational needs. 

➢ Forming the group  

The activities were performed in small groups. Students had 

the freedom to determine their authorial role – to what extent everyone 

in the group had equal responsibilities and participation, or there was a 

lead author(s) and the others performed concomitant activities. It was 

possible for the same student to participate multiple times in different 

dynamic groups. The preparation of a larger-scale digital project 

involved the entire class, divided into teams, with each working on a 

separate component of the learning task. 

➢ Distribution of the tasks and responsibilities within 

the group  

The model achieved a sense of personal significance and 

comfort, regardless of individual capabilities. The common purpose 

and identification offer an environment of cooperation and respect, in 

which tasks and responsibilities were distributed according to: 

-  the cognitive and creative musical abilities of the participants; 

-  the personal and organizational potential; 

-  the motivational attitudes and needs; 

-  the initiative of each participant; 

-  the level of digital competence. 
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➢ Searching and finding a suitable digital tool for 

creating the respective electronic product  

The teacher presented the finished products with digital tools 

discussed in the chapter one. He/she offered training videos. 

Collectively, advantages and deficiencies were discussed. Depending 

on the technical features, the initial idea was further developed or 

adapted or new ideas for the next digital product were generated. The 

teacher also demonstrated options for embedding into a website in the 

Weebly for Education platform. 

➢ Learning the digital tools of the 

software/platform/site  

The approach was varied. Most often, the teacher presented 

important functionalities of the chosen tool to the students in person or 

shares a short training video, which everyone could view at a 

convenient time, using the flipped classroom principle. In other cases, 

he/she trained two or three students as an extra activity not at class, 

who presented the technological options of the chosen tool to the 

group. In all cases, the students experimented and discovered new 

functionalities. 

➢ Search and choice of suitable musical resource  

School and extracurricular experience was used – a textbook, 

sound carriers. Students offered music listened to at home, in games, 

from musical events. The Internet was searched in a controlled manner 

in the presence of a teacher or together with a parent – thematically, 

by author, title or keyword. It was discussed in real time, 

synchronously or asynchronously in the virtual classroom. The 

Seesaw platform used also offered parental control. 

➢ Preparing a script with a step-by-step work plan 

for creating the musical product 

According to the selected type of resource, students recorded 

the structure – the required musical stuff, audio, video files, texts, 

images, other necessary resources. The order of actions and personal 

commitments to provide them were also specified. That was followed 

by filling with content elements. Ideas from educational literature 
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were used, including from other academic disciplines, Internet 

sources. The application of additional graphic, audio or text editors, of 

a certain human factor was planned. A list of criteria for selecting 

music was compiled, for evaluating the final product. Students’ 

initiative was encouraged. The final script product was also discussed 

with the teacher. 

➢ Designing the digital music product  

The students selected a design or template from the 

administrator panel. Audio or video resources, sometimes after 

processing in a relevant electronic editor was imported. The required 

text was entered into the relevant information fields on the keyboard, 

as well as instructions if necessary. Font and colour scheme was 

selected. Links in e-tests were created. Images were imported. Music, 

text-image, background graphics were synchronized – according to the 

type and purpose of the resource. In educational games, levels of 

complexity, identification with a character, appropriate bonuses or 

penalty points, signals, effects were set. Feedback options were 

selected: scoring, rating ladder, simulative prize fund. For some 

products, rhythmic animation patterns were set in line with the music. 

The finished product was embedded in the class website. 

Responsibility and satisfaction of choice, self-learning were 

encouraged. 

➢ Team testing  

The first users were actually the authors themselves. They 

found mistakes – musical-informational, linguistic and technical. They 

learn through mistakes. 

➢ Corrective actions  

If necessary, music was replaced or added, audio files, musical 

information, graphic images, textual formulations were edited. The 

connections between the elements were corrected in terms of 

synchronization, balance, and proper reporting of correct answers in 

the test tasks. 

➢ Testing in front of classmates from the EG  
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At a predetermined time, one or more teams presented their 

digital product to the entire EG. Through the Vazovtsi 1-4 website, 

everyone had the opportunity to use the resource at home. 

➢ Presentation to users, educational and public 

factors, the parent community – publicity, transparency 

It was done before the relevant target group at informal or 

formal meetings. Representatives of the parent community, of 

management and educational institutions, and public figures were 

present. Due to the civic-ethical focus, demonstrations and 

presentations were made at educational, civic, and charitable forums. 

➢ Peer-assessment, self-assessment, evaluation 

The evaluation of each digital product was carried out 

according to preliminary specified criteria, consulted with the teacher 

– the audio qualities of the musical content, its compliance with the 

idea, the correctness of the connections between all elements in the 

resource, its emotional impact. Simultaneously, students learn 

personally and mutually to take into account the desire and 

participation in teamwork, the desire for activity, for expression and 

music making. The evaluation also included external factors – users, 

professional musicians, experts. 

➢ Progress reporting system – in the personal 

musical development of students and summarized for the 

experimental group 

It was found out by input and output diagnostics.  

3.4. Essential features of the technological model  

• ICT as a tool and means for students’ musical 

development  

The student’s cognitive functions were developed 

simultaneously with his/her emotional sphere, mastering a certain 

amount of musical knowledge, skills and competencies and 

stimulating their practical application. The advantages of STEM 

education were used. 

• Substantive and relevant added value  



30 

 

Students made digital music products, not only for their peers, 

but also for first, second, and third grades students. All resources had 

brought meaningful and relevant added value to the authors 

themselves. The reproductive KSC, accumulated over time, upon 

return and repetition were transformed into productive ones, into KSC 

for analysis and synthesis, into KSC for creative interpretation of the 

educational content. By repeated use, by variable application and 

creative reconstruction of what had already been mastered, durability 

and stability in knowledge, skills, and competencies were achieved. 

Systematic KSC for learning were built and qualities were developed 

that would help both in the upcoming music education and with life 

challenges. 

It was not an easy task to adapt the used musical information 

for students of different cognitive levels. Formulations, concepts, 

stylistic and linguistic means, visualization, dosage had been taken 

into account. Working in an interactive mode, the authors of digital 

musical products interpret specific educational content, creating a 

parallel equivalent to it, but with their own constructive 

implementation. They expressed their creative spirituality and their 

emotional need to communicate with musical art. 

• Compliance with the music curriculum  

All digital resources were prepared in compliance with the 

areas of competence and the knowledge, skills and attitudes listed in 

the curriculum for the respective grade – 1st, 2nd, 3rd or 4th. Some were 

related to one area of competence, others were oriented towards 

expected results from several ones. Whatever the purpose was – for 

making music, for illustrating, for checking the KSC and sharing 

impressions in interactive conditions, they provided specific 

competencies as expected results. 

• Additional musical activities outside the regulated 

framework for obligatory training  

It was very appropriate to be implemented through the status 

of the innovative school. Musical activities were carried out in a 
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flexible structural format of the physical environment. Various 

opportunities for communication with musical art were used. 

• Edutainment  

The educational achievements had integrated care for the 

psychological comfort and positive emotional experiences. Full-

fledged activity was achieved through activities different from 

traditional didactic forms of learning, but with an ultimate educational 

projection. 

• Freedom, connectivity, inclusion in responsibility  

In the team, the students, free from worries, made music, 

perceived, improvised, analysed music according to different 

parameters, expanded their auditory experience, experienced 

emotional-figurative messages, shared impressions, recognized music 

according to their senses and sensitivity. They collaborated, 

cooperated their efforts, exchanged experiences, connected ideas, 

united initiatives, combined activities, found solutions, enjoyed. They 

learnt both through achievements and through mistakes. Achievements 

gave self-confidence of personal contribution to the quality indicators 

of the learning process. 

• Attraction to universal human values and their 

transformation into personal qualities  

A special value of the model was the constructive power of 

empathy and the humanistic approach to the different. Both cognitive 

and effective empathy were developed. The model enabled music 

education to attract the student to universal human values and 

transform them into personal ones. 

• Necessity and timeliness 

The technological model could be applied to all school 

disciplines. The needs for an individual pace for information 

processing were met, it was addressed successfully, according to 

different learning styles. Knowledge, skills and competences were 

formed for working in an electronic environment. Self-determination 

for success was high, because musical situations and roles were 

designed in which the student could not be placed in the classical 
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learning environment. Students had enthusiasm, autonomy and 

initiative, because they saw the results of their work in real time. 

• Applicability in specific and universal educational 

settings 

There had been a shortage of electronic resources in the 

educational space that meet the specific cognitive needs of the three 

focus categories of addressees. The musical products prepared by the 

students meet their needs: with the potential of music to educate and 

nurture. They reflected real empathy and respect for the specific 

educational needs of categories of students from the homeland and 

beyond its borders, i.e. diversified needs were successfully addressed. 

At the same time, the products offered a modern way of 

learning the educational content. They were an electronic analogue of 

musical cognitive tasks. They were distributed easily and quickly. 

They affected different sensory channels and were not tied to a 

specific educational set. That made them applicable in frontal, 

differentiated, personalized learning in classroom and extracurricular 

conditions. Separate stages of preparing digital products could also be 

part of music education in compulsory, elective, and optional training. 

• Economy and practicality 

The model did not require special financial resources, which 

made it applicable in any educational institution. Students use 

available learning devices and software. 

3.5. Value of the technological model in terms of 

developing musical knowledge, skills and competencies (KSC) 

3.5.1. KSC related to students’ musical performance 

development 

➢ Knowledge, skills and competencies at the reproductive level  

• Indicating titles of vocal and instrumental music; 

names of composers and performers of song and dance music; 

recognition by photos. 

• Reproducing song lyrics, musical concepts; known 

information about performing activities. 
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• Indicating essential features and differences between 

vocal and instrumental, between author’s and folk music. 

• Reproduction of knowledge about ensembles, about 

the voices that sound in different performing ensembles. 

• Enumeration of facts about the presence of song and 

dance folklore in a region, about its functioning in the past and 

nowadays. 

• Understanding information about performers, about 

the role of basic means of expression in performing activities. 

• Visual recognition and enumeration of musical 

instruments accompanying the performance. 

• Reproduction of knowledge about ways of sound 

extraction of musical instruments, about belonging to a group. 

➢ Knowledge, skills and competencies at the productive level  

• Use of acquired musical information regarding 

performance activities; of auditory and visual supports in musical 

situations. 

• Reproducing the melody and metrorhythm of a 

familiar song according to individual capabilities. 

• Recognizing a song from the school repertoire by a 

characteristic excerpt from its instrumental accompaniment. 

• Timbre recognition of male, child and female voices, 

of studied musical instruments and bands in familiar musical works. 

• Understanding facts about musical instruments, about 

musical folklore in the Bulgarian festive tradition. 

• Understanding possibilities for presenting elements of 

musical expression in performance activities. 

• Tracing melody, character, tempo and dynamics in a 

musical work; suggesting appropriate tempo and dynamics in the 

performance of a song. 

• Reporting even and uneven pulsation of two and three 

and recognizing in familiar music meter in sizes 2/4, 3/4, 5/8 and 7/8. 

• Application of KSC for visual recognition of notes 

and measurement of tone durations in performance activities. 
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• Application of acquired information about the 

expressive capabilities of the human voice and onomatopoeia in music 

making; principles of sound extraction in activities for accompaniment 

with children’s’ musical instruments. 

➢ Knowledge, skills and competencies at the creative level 

• Selection of music for performance activities 

according to previously specified criteria; justification of the choice. 

• Expression of emotional empathy and artistry when 

reproducing the melody and metrorhythm of a song; suggesting ideas 

for recreating the artistic imagery, character and mood of a song. 

• Recreating the relationship between musical 

expressive means and verbal text in vocal performance activities. 

• Team composition and performance of graphic 

models and light scores for accompaniment; improvisation of 

accompaniment; selection of appropriate means for accompaniment in 

performance. 

• Personal expression in dance improvisations, 

according to the genre and style features of the music; emotional 

realization of artistic imagery when performing a song with 

accompaniment and dancing. 

• Selection of light musical text according to the idea 

and purpose of a digital resource and performance of a short melody 

with tone names. 

• Suggesting options for motor reflection of pauses in 

music. 

• Interpreting auditory impressions from various 

musical performances. 

• Recording with digital means the performance 

activities of students from the EG and including them in the content of 

an electronic musical product – organizing, creating, editing, 

combining with other content elements, testing. 

• Discovering the sonority of a musical 

instrument/performing group in unfamiliar music; recognizing the 

studied genres played by performing groups in unfamiliar music. 
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• Evaluating one's own performance and the 

performance of the EG regarding intonation, synchronization, 

provoking interest, emotional impact. 

3.5.2. KSC related to the students’ cognitive-analytical 

musical development 

➢ Knowledge, skills and competencies at the reproductive level  

➢ Knowledge, skills and competencies at the 

reproductive level  

• Naming titles of musical works, names of composers, 

performers in the process of analytical activities. 

• Visual recognition – in an image, in real conditions, 

and naming familiar musical instruments, of main groups in 

instrumental ensembles, of orchestras; 

• Reproducing knowledge about ways of sound 

extraction of musical instruments. 

• Visual recognition of images of vocal formations. 

• Reproducing knowledge about the composition and 

voices that sound in different choral ensembles. 

• Understanding information about the role of timbre as 

a means of expression in instrumental and vocal music. 

• Reproducing knowledge about musical concepts and 

correct use in analytical and cognitive activities. 

• Understanding the differences between vocal and 

instrumental, between author’s and folk music. 

• Understanding the role of familiar means of 

expression in a musical work. 

• Understanding musical information about the nature 

and means of expression and principles of music formation and about 

musical genres. 

• Naming note values and corresponding pauses, the 

rhythmic group of dotted quarter and eighth notes, the tonal names of 

the notes. 



36 

 

• Recognizing in musical notation and naming the bar, 

time signature, measure, and the symbols for repetition, for the first 

and second time. 

➢ Knowledge, skills and competences at the productive 

level   

• Applying knowledge of listening to familiar music 

with certain tasks regarding the performing composition, character, 

musical expressive means, features of a musical work, etc. 

• Utilizing musical concepts in analytical activities. 

• Understanding the possibilities for presenting the 

elements of musical expressiveness in the resource; knowledge of 

meter and rhythm; 

• Determining uniformity, difference and similarity in 

familiar music. 

• Using musical memory and knowledge of the timbre 

of a musical instrument when recognizing it in familiar music. 

• Applying knowledge of the principle of sound 

extraction when connecting a musical instrument with other familiar 

musical instruments. 

• Understanding facts about musical instruments – in 

solo and orchestral performances, accompanied by vocal music; 

• Understanding the place and importance of Bulgarian 

folk instruments as soloists and in an orchestral ensemble in native 

musical folklore. 

• Auditory recognition of an orchestra – wind, 

symphonic and orchestra of folk instruments in familiar musical 

examples. 

• Use of acquired information about onomatopoeic 

means in problem situations. 

• Application of knowledge about genre specificity of a 

musical work. 

• Recognition of the sonority of child’s, male, female, 

mixed choir in familiar music. 

• Recognition of the meter of music in time signatures 

2/4, 3/4, 5/8 and 7/8 in familiar music; understanding the principle of 
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reflecting the metric pulsation in the digital recording of the time 

signature; application in different cognitive conditions. 

• Application of knowledge about note values in 

changed cognitive situations – visualization in digital conditions. 

• Application of knowledge about variability in the 

recording of eighth notes – individually and in a group, in the 

recording of note values with a sum equal to a whole/half note value; 

for recording pitches with notes. 

• Use of information about digital means of sound 

reproduction and sound recording. 

➢ Knowledge, skills and competences at the creative 

level  

• Substantiating a proposal and choosing a musical 

work, audio or video to a relevant resource. 

• Analysing musical works from different aspects 

• Discussing and drawing conclusions about the relation 

between musical expressive means and the nature of music. 

• Selecting music that illustrates the relationship 

between tempo, dynamics and pulsation and the genre of music; 

emotional-evaluative attitude in the selection and characterization of 

music. 

• Discovering the sonority of a musical instrument in 

unfamiliar music; discussing timbre possibilities. 

• Selecting appropriate definitions to determine the 

sonority of a musical instrument, to verbalize associations for timbre 

messages; about the nature of music; stating impressions and 

formulated opinions about the use and role of a musical instrument in 

musical ensembles and musical practices. 

• Recognizing the sonority of a children’s, male, female 

and mixed choir in unfamiliar music; selecting appropriate illustrative 

examples demonstrating the timbre specificity of high, medium and 

low human voices in choral vocal music. 

• Auditory recognition of orchestras – wind, symphonic 

and folk instrument orchestras, in unfamiliar musical works; analysing 

the connections between the studied types of orchestras and the genres 



38 

 

typical of their performance – timbre features, metric pulsation, 

character of the music. 

• Discussing the relations and ratios of tone durations in 

rhythmic sequences of the studied note values; composing 

combinations of note values equivalent to a whole and half note 

duration. 

• Analysing the sequence and relations in the pitch 

arrangement of the notes on the staff. 

• Creating correct relations between a note and a tone 

name in the content of the resource; tracing and analysing melodic 

movement in an elementary musical notation; combining basic 

elements in the musical notation in composing short musical 

examples. 

• Collecting, combining and constructing the necessary 

illustrative material, ensuring visual communication with the musical 

content. 

• Proposing ideas for recreating artistic imagery 

through the capabilities of a specific digital instrument. 

• Analysing the studied meters and creating with digital 

editors graphic models illustrating the relationship metric pulsation – 

time signature. 

• Creating with digital means a graphic diagram of a 

formative principle; building a rhythmic model for animation 

(according to the purpose of the resource). 

• Assessing the value of the work according to criteria 

from an analytical-cognitive aspect – synchronization; sound quality; 

correct connections between the elements; appropriate images in line 

with the messages of the text; combination of emotional-sound and 

emotional-visual messages. 

3.5.3. KSC related to the students’ socio-civic musical 

development 

➢ Knowledge, skills and competences at the 

reproductive level  
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• Listing the titles of songs with moral-ethical, patriotic, 

festive themes; naming composers of original music related to moral-

ethical, patriotic, festive themes. 

• Reproducing acquired knowledge and facts about 

Bulgarian and world-famous musicians/musical groups and musical 

works related to their names. 

• Listing facts about the local and national presence of 

Bulgarian folk music in traditional and contemporary forms. 

• Understanding the role of the song for Bulgaria, of 

dance music in the everyday life and holidays of the Bulgarian; 

visually recognizing carol-singers, survakars, kukers, lazarki; 

reproducing knowledge about them; listing characteristic elements of 

folk rites and customs in the Bulgarian festive calendar, of the 

presence of music in the Bulgarian festive tradition; naming familiar 

musical genres in festive rituals. 

➢ Knowledge, skills and competences at the productive level 

• Applying knowledge about symbolic titles and authors of 

Bulgarian and world musical art in new conditions. 

• Using information about the role of tempo and dynamics in a 

social and public environment. 

• Applying knowledge about instruments and musical 

ensembles in certain musical practices; about typical genres in the 

performance of a relevant orchestral ensemble. 

• Understanding the role of the performer in Bulgarian musical 

folklore; facts about the Bulgarian festive tradition in preserving us as 

a nation; applying knowledge about original examples inspired by 

Bulgarian musical folklore. 

• Applying knowledge about recognizing musical and non-

musical sounds, sounds and noises in a natural and social 

environment. 

➢ Knowledge, skills and competences at the creative 

level  

• Priority selection of musical works presenting different 

aspects of the theme of the homeland; of musical material presenting 
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different functioning of musical art in everyday life and holidays, in a 

diverse social and natural environment. 

• Selection of performers – different in age, nationality, time 

period, in different social and natural environment; presentation of 

local, school performers, incl. and from the EG; 

• Search, selection and presentation of musical information 

according to the purpose of the resource; justification of the choice of 

images, thematic templates, approaches and solutions for graphic-

informational presentation of musical imagery. 

• Visual and auditory correspondence, originality in the 

development of children’s musical tools with everyday means, filmed 

and used in the resources. 

• Presentation of proposals, planning, composing, content and 

spatial combination of elements in the resource. 

• Evaluating the final product according to criteria with a civic-

social focus – diverse music by genre, style, accompaniment, time 

period, performing groups; adapting the information according to the 

needs of the user; complicating the content in the levels of complexity 

in the games; design. 
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Conclusions: 

CHAPTER THREE had presented the characteristics of the 

pedagogical technology for developing the musical knowledge, 

skills and competencies of 4th grade students through 

collaboration in an ICT-multimedia educational environment: 

1. The presented original technology adapted and further 

developed ideas from approved pedagogical models. 

2. It offered current approaches to achieving high creative 

interactivity in music education. 

3. It changed the position of students in the educational process – 

from addressees and users of ICT educational content to bearers of a 

new authorial role of team and personal significance. 

4. It offered opportunities for additional activities with music, 

which develop musical knowledge, skills and competencies at all 

levels of Bloom’s taxonomy; cognitive-emotional aspects and the 

socio-civic sphere of the student. 

5. The defined stages were applicable in music education in 

obligatory, elective, optional training and in school disciplines from 

other cultural and educational areas. 

6. The model is characterized by economy and practicality, 

associated with a modern way of mastering the educational content, 

therefore it could be applied in various educational forms and 

conditions 
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CHAPTER FOUR  

RESULTS OF THE EMPIRICAL STUDY. ANALYSIS 

 

4.1. Computational procedures  

In the initial stage of the study, the calculations showed 

similarity in the parameters of both groups and comparability of the 

results. The average grade revealed the arithmetic mean of the results. 

The achieved level by both groups was a good level (x2) with a slight 

advantage of the control group – 1.77 for the experimental group (EG) 

and 2.13 for the control group (CG). The statistical results led to 

assuming the statistical hypothesis H0 that in the initial ascertaining 

stage of the study no significant differences were found between 

both groups. 

4.2. Analysis of the results of the initial ascertaining stage 

(IS) of the study.  

Conclusions regarding the initial ascertaining stage 

1. The statistical values obtained from the calculations of the 

results for each criterion with its corresponding indicators and the 

analysis of the results proved similarity in the levels of EG and CG in 

the initial stage of the experimental study. 

2. The ascertaining experiment established relatively low 

initial levels of EG and CG with a slight advantage of CG.  

 

4.3. Analysis of the results of the final control stage (FS) of 

the study   

In Diagram 4.3.1 the data from the initial and final stages for 

both groups – the experimental and the control ones – were presented 

in parallel, as in the upper part the examined musical competences 

were presented, to which the relevant criteria and indicators were 

assigned; vertically in the left part the numerical whole values of the 

achieved levels from the evaluation scale were recorded: 3 – high 

level (x3); 2 – good level (x2); 1 – low level (x1); 0 – zero level (x0); 

0.5; 1.5; 2.5 were the intermediate values. The linear diagram shows 
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the development of EG in shades of red, and CG in blue. Diagram 

4.3.2. was prepared with the same principle. 

 

Diagram 4.3.1. Experimental Group, Control Group – 

parallel data from the initial and final stages  
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Diagram 4.3.2. Initial and final stage data for the 

Experimental Group (EG) and the Control Group (CG) 

 

 

 

 
 

 

 

4.4. Summarized statistical analysis of the results  

4.4.1. Correlation analysis of the results  

➢ Test system reliability  

Table 4.4.1.1. presented the tested students У={ у1, у2, у3, … 

у20}, located in the first column of the table; the criteria (К1.1, К1.2, 

…) and indicators (П1.1.1., П1.1..2.,… П2.1.1., П2.1.2, .…) for each 

task of the diagnostic test, were located in the first rows of the table. In 

the row opposite each student, the results corresponding to the 

achieved level of the assessment scale were indicated. The resulting 

matrix was the starting point for determining the reliability of the 

obtained objective average grades. The last row of Table 4.4.1.1. gave 

the calculated correlation coefficients. 
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Table 4.4.1.1. for determining reliability and validity of the 

assessment 
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The analysis of the last row of the matrix showed that the 

correlation coefficients between each pair of indicators to test tasks 

had high values – around and over 0.7, which suggested the presence 

of strong connections between them [Oleynik 1991: 27]. In the four 

cases of lower correlation coefficients from 0.5 to 0.6, it was due, that 

the corresponding pair of indicators was on the borderline of the two 

surveyed areas or subareas. 

The average correlation coefficient KNp, determined by the 

Pearson formula [Oleynik 1991: 45], was 0.747. Using the obtained 

correlation coefficient from the pairs of indicators to test tasks, the 

reliability coefficient was determined by means of the converted 

Cronbach’s alpha reliability formula. The result of the calculations 

was 0.982, indicating excellent reliability of the diagnostic test 

according to the Oleynik scale. The analysis of these data 

demonstrated that the results were interpreted correctly and the test 

system guaranteed high repeatability. Its stability was warranted. 

➢ Validity of the test system  

The validity analysis of the test revealed the degree of 

accuracy with which the content for which it was intended was 

measured. The calculated validity of the test system was very good, 7 

thousandths lower than excellent – 0.743. That was again due to the 

four cases with lower correlation coefficients, because the 

corresponding pair of indicators were on two borderline of the 

surveyed areas. The calculated validity meant that the test content 

corresponded to the study objectives and the test tasks were 

compatible with the study subject area. 

4.3.2. Analysis of variation by median and mode  

The summarized data variation using the median and mode 

were presented in Table 4.3.2.1. They showed that in the EG the 

process of variation by the median towards a high level (x3) was 

significantly more intense, while in the CG the process was oriented 

mainly towards a good level (x2). In the EG, students showed progress 

in 28 out of a total of 32 indicators, with progress at a high level in 26 

indicators, from low to good in 2, and stability at a good level in 4 

indicators. In the CG, students showed progress in 8 out of a total of 

32 indicators, with stability at a good level in 21 indicators, and 
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stability at a high level in 3 indicators. The general trend of variation 

by the median in the EG was progress towards a higher level, and in 

the CG stability with slight progress within the level. 

In the data on the variation by mode in the EG, there was the 

same orientation of the results towards the highest assessment level 

(x3) with a tendency to progress. In the CG, the variation was at a 

good level (x2) and maintaining the stability from the initial stage of 

the experiment. In the EG, the students showed progress in 28 out of a 

total of 32 indicators, with 25 indicators the progress was to a high 

level, 3 indicators – from low to good, 3 indicators – stability at a 

good level and 1 – stability at a high level. In the CG, the students had 

progress in 5 out of a total of 32 indicators, 23 indicators – stability at 

a good level, 4 indicators – stability at a high level. There was no 

negative variation in both groups. 

 

Table 4.3.2.1. Summarized data on the variation by median 

and mode  

Variation by 
Median 

EG CG  
Variation by 

Mode 
EG CG 

Progress 
from Х0 to Х1 0 0  from Х0 to Х1 0 0 
from Х0 to Х2 0 0  from Х0 to Х2 0 0 
from Х0 to Х3 0 0  from Х0 to Х3 0 0 
from Х1 to Х2 2 0  from Х1 to Х2 3 0 
from Х2 to Х3 26 8  from Х2 to Х3 25 5 

Without variation 
from Х0 to Х0 0 0  from Х0 to Х0 0 0 
from Х1 to Х1 0 0  from Х1 to Х1 0 0 
from Х2 to Х2 4 21  from Х2 to Х2 3 23 
from Х3 to Х3 0 3  from Х3 to Х3 1 4 

Negative development 
 0 0   0 0 

Total  
Indicators: 

32 32  
Total  

Indicators: 
32 32 
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After the calculations made from the statistical processing of 

the data, the average grades with the achieved levels were presented in 

Table 4.3.2.2. 

Table 4.3.2.2. Summarized data – average grade with 

achieved levels in EG and CG 

 

Average grade with achieved levels 

 

Initial Stage (IS) of 

the study  

Final Stage (FS) of 

the study 

Experimental Group 

(EG) 

1.77 – good level 

(Х2) 

2.68 – high level 

(Х3) 

Control Group 

(CG) 

2.13 – good level 

(Х2) 

2,36 – good level 

(Х2) 

 

The generalized statistical analysis showed that when 

comparing the results from the initial level of both groups, compared 

to the results from the initial stage, the differences between the EG 

and the CG were significant, i.e. the statistical hypothesis H1 was 

correct, that at the end of the experiment the EG would have higher 

educational results, related to the KSC. And the differences were the 

result of the influence of certain patterns and cause-and-effect 

relationships. 
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Findings 

CHAPTER FOUR presented and analysed the results of the 

empirical study.  

1. The data from the pedagogical study were obtained and diagnosed 

based on statistical computational procedures. 

2. The results of the correlation analysis of the diagnostic test showed 

excellent reliability, guaranteeing high repeatability, stability and 

correct interpretation of the results; very high validity, which 

demonstrated that the content of the test corresponded to the subject 

area and the objectives of the study. 

3. The median and mode results from the ascertaining initial stage (IS) 

of the study and their analysis show approximately close average 

results at the beginning of the experiment and a good level achieved 

for both groups. That confirmed the statistical hypothesis H0 that in 

the initial ascertaining stage of the study, significant differences 

between the experimental and control groups were not found. 

4. The median and mode results from the control final stage (FS) and 

their analysis showed progress in the knowledge, skills and 

competencies of the experimental group from good to high level, and 

in the CG – stability at a good level. That confirmed the statistical 

hypothesis H1 that at the end of the experiment, the EG would have 

higher educational outcomes. 

5. The comparative analysis of the results of the experimental study 

confirmed the working hypothesis that the process of developing the 

musical KSC of 4th grade students in primary education could be 

stimulated if the technological model of learning was applied in 

conditions of cooperation through active interaction with ICT. 
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CONCLUSION  

The proposed approved technological model was aimed at the 

development of musical knowledge, skills and competencies (KSC) 

according to the music curriculum for grade 4. The derived cause-and-

effect relationships and patterns were based on the measurement tools 

and distinguished the technological model with the following 

substantive characteristics: 

1. Made a multimedia creative environment in which students 

felt calm, enthusiastic, successful. They could choose a team, place, 

time, rhythm, digital tools, forms of personal contribution, use KSC 

from all cognitive levels. 

2. The technological model was ICT-based and built KSC for 

working with digital tools in an electronic environment. Digital 

musical products were personally significant because they were the 

result of a creative attitude, personal participation and complicity. 

3. In the new educational and cognitive situation, the students 

formed and built on their musical KSC. Prerequisites were created for 

realization and participation in dynamic processes in society. 

4. The technological model was based on the impact of music on 

the personality from an ethical point of view, not as moralization, but 

as upbringing, mediated by emotionality and empathy and transferred 

into behaviour. 

5. The assessment of students’ KSC was diagnosed with an initial 

ascertaining stage and a final control stage according to certain criteria 

and indicators. In the created test system, the criteria and indicators 

corresponded to those listed in the music curriculum for the 4th grade. 

A linguistic scale with four graded levels had been constructed. The 

calculated reliability and validity of the test system guaranteed high 

repeatability, functional efficiency and the correspondence of the test 

system to the researched area.   
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FINDINGS 

1. The normative-theoretical aspects of Bulgarian music 

education in the modern society of technology and innovation 

had been analysed. 

2. The essence and specificity of the multimedia educational 

environment in the context of the educational needs of the 

modern student had been analysed. 

3. The applicability of creative digital tools for the development 

of the students’ musical knowledge, skills and competencies 

in the primary educational stage had been substantiated. 

4. Theories and educational models of cooperation in an 

interactive educational environment had been presented and 

their effectiveness regarding the educational results of the 

students was argued. 

5. The methodology of the pedagogical research had been based 

on statistical methods with a reasoned model for assessment 

according to original criteria and indicators. 

6. The analysis of the results of the empirical study had validated 

their statistical significance. 

7. The generalized statistical analysis of the results had proved 

the value of the technological model in terms of the 

development of musical knowledge, skills and competencies. 
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CONTRIBUTIONS OF THE DISSERTATION THESIS  

Theoretical significance of the study: 

 

1. A diagnostic technological model had been developed in 

compliance with the regulatory framework in the education 

system, focused towards student motivation, practical 

orientation and effectiveness of training. 

2. The technological model argued the combined elements of the 

studied pedagogical theories of cooperation in an ICT-

multimedia educational environment for the development of 

the students’ musical performance, musical analytical, 

cognitive and social knowledge, skills and competencies. 

3. The technological model offered scientifically based 

approaches to making learning personally meaningful, in 

accordance with the most current theories in pedagogy and 

psychology for personality-oriented training through ICT. 

4. A theoretically based functional methodology had been 

constructed, which correctly interpreted the results and 

followed-up the students’ musical development. 

5. The present study aimed to contribute to theory, as the 

problem of implementing innovative models using ICT as a 

cognitive-creative tool had been insufficiently clarified in the 

Bulgarian music-pedagogical literature. 

 

Practical and applied significance of the study: 

1. The technological model, based on collaboration, had 

definitely increased the level of musical knowledge, skills 

and competencies set out in the 4th grade music curriculum, 

as it offered forms of applicability and interpretation of the 

spirally constructed educational content in music at the 

primary stage. 

2. The changed position of the students in the educational 

process – from addressees and users of ICT educational 

content to bearers of a new authorial role with team and 
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personal significance had been an investment in the future 

success and realization of the fourth graders 

3. The approbation of the technological model had proven that 

additional activities with music in a multimedia 

educational environment were a necessary form in the 

Bulgarian school, because they turned students into 

researchers and creators of their own cognitive world and 

spirituality. 

4. The proposed methodology supported music teachers in 

the selection of appropriate ICT tools, in the organization of 

a stimulating multimedia environment, in the combination 

of appropriate technological approaches in current 

educational models for the upward development of the 

students’ educational outcomes. 

5. The specificity of the technological model and the analysis 

of the results showed its applicability to various 

classroom and school conditions, and due to its broad 

interdisciplinarity, also to subjects from other cultural 

and educational areas. 
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