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Abstract—Total digitalization of culture requires the extensive integration
of Web 2.0 services and capabilities into music education. The penetration of
digital technologies is not reduced to the technologies for fixing and distributing
musical works or the means of their broadcasting but also dramatically trans-
forms the process of creating musical works. Web 2.0 offers a new distributed
creativity culture and provides musicians with specific opportunities to work
and distribute creative products. The study is devoted to the integration of mu-
sic education and the services and opportunities that Web 2.0 provides to the
mass audience (free specialized and non-specialized services), its impact on the
quality of music education, as well as on the most important psychological pa-
rameters of students of music universities. The study involved 150 students of
R. Glier Kyiv Municipal Academy of Music (Kyiv, Ukraine); there were three
groups of 50 participants: two experimental groups and a control one. In Exper-
imental Group 1, training was partially integrated with Web 2.0 services; in Ex-
perimental Group 2, there was a more complete and structured integration.
Based on the results of semester training and the objective test scores, a signifi-
cant increase in the results of experimental groups was observed (an increase by
1.3 points in Group 1 and 2.84 points in Group 2 on a 5-point scale); Group 2
demonstrated a more significant improvement. The subjective assessment of the
level of involvement, motivation and anxiety showed a statistically significant
decrease in academic anxiety in the experimental groups (2.99 and 2.01 com-
pared to 3.98 in the control group, respectively) and a statistically significant
increase in motivation and involvement in the group with deep integration of
Web 2.0 services (Experimental Group 2). The hypothesis of the study that deep
integration of Web 2.0 services and capabilities into music education will in-
crease objective academic results, motivation and student involvement has been
fully confirmed. It has also been revealed that it helps students reduce academic
anxiety. The research results can be used as a basis for further research and in
the course of the development of music education curricula based on online
learning, mobile learning and the integration of music learning into a digital en-
vironment.
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1 Introduction

A change in the structure of music education is taking place all over the world due
to the total penetration of digital technologies in the methods of recording and distrib-
uting musical content, as well as in the methods of creating musical works [1-4] The
advent of Web 2.0 has blurred the very notion of musical professionalism, and the
dissemination of content in new ways - through social networks - has changed the
concept of monetizing knowledge and skills in this area [5,6]. The structure of the
dissemination of musical knowledge has also been transformed, which is closely re-
lated to the availability of musical instruments and the ability to play them. Previous-
ly, this required a number of special conditions: music instrument maintenance, facili-
ties to practise and play the instrument (special rooms, soundproofing and other re-
quirements), special contact with the teacher taking into account their limited time
and the need to organize a meeting, etc. The emergence of digital means of communi-
cation, the improvement of bandwidth and the quality of music and video encoding,
and the dissemination of educational materials have allowed students to obtain quality
music education outside of specialized music educational institutions [7,8]. The de-
velopment of the musical instrument emulation industry and the improvement of the
sound quality of digital emulation (MIDI technology), as well as the emergence of a
wide range of non-acoustic technogenic methods of creating music (electronic synthe-
sis, techno, etc.) are of critical importance in this process [9].

According to most researchers, achieving mastery that allows the use of musical
skills professionally still requires mentoring and constant contact with other profes-
sional musicians. In most cases, there is a need to create groups to develop and pro-
mote musical content; thus, the communication factor in music education comes to
the fore [10].

The issue of the impact of Web 2.0 on the quality of music education and the psy-
chological state of students has not been fully elaborated despite the fact that online
learning and mobile learning in many other professional fields have been carefully
studied for many years [11,12]. The need to study these factors in music pedagogy is
crucial for two reasons. The first reason is the need of a musician to master the Web
2.0 environment as a means of networking, skill development, promotion of their art
and even co-creation on the basis of available web services [1,8,13]. The second one
is the need to master the skills and technologies of digital music: tools for creating,
recording, and modifying music, etc. At the very least, any person engaged in the
musical culture professionally must be able to competently use these tools [14-16].

2 Literature Review

The impact of Web 2.0 on music education has been studied from two perspec-
tives. First of all, digital transformation in the music industry is being studied [4].
Secondly, many researchers are considering the use of certain technologies or meth-
odological approaches related to digitalization or the use of social media in the train-
ing of musicians or in their professional activity [12].
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Digitalization is studied as a phenomenon that has two interpretations. Digitization
is the transformation of content, in particular, music and video content into digital
format, which has its own characteristics. This content is gaining wider popularity and
is changing the creativity monetization scheme. The content can be freely modified
and distributed, which, in fact, cannot be controlled [2,17]. Digitalization is also de-
fined as the formation of a culture initially based on digital technologies. This applies,
in particular, to the creation of music based on electronic emulation of real instru-
ments or the synthesis of computer-generated sound ensembles that make up a piece
of music [2,13]. Digitalization also includes new methods of creating music based on
recorded fragments (sampling) or simultaneous creation, broadcasting and combina-
tion of musical compositions to create digital works, etc. [11,18].

Researchers often associate the use of Web 2.0 mechanisms with the expanded ac-
cess to the means of storing, distributing and modifying musical content. In this re-
gard, projects focused on music pedagogy are of particular interest, for example, the
creation of open data sources with built-in mechanisms for the inclusion and structur-
ing of educational content aimed at academic learning and self-learning [19].

An important aspect of learning based on Web 2.0 and integrated cloud services is
a significant increase in the number of tools used in training. These refer to both emu-
lators of musical instruments that simplify the training process, and various ways to
present information: video, audio, text, and mixed formats [9,20]. Learning often
involves network collaboration in the educational process [1,19]. Research has al-
ready demonstrated the great potential of the methods of co-creating music or per-
forming music simultaneously through web services. It should be noted that an ade-
quate methodology for using these new learning opportunities and their integration
into music education is being developed now [6,21].

The direct impact of social media on academic performance in music disciplines
has not been properly studied, and this gap is expected to be partially eliminated in the
present research. The research novelty and contribution are related to the study of the
impact of the integration of Web 2.0 services and the opportunities that social net-
works provide to musicians during their studies on the academic performance and
psychological state.

3 Methods and Materials

3.1 Participants

The research was conducted at R. Glier Kyiv Municipal Academy of Music (Kyiv,
Ukraine). There were two experimental groups (hereinafter Group 1 and Group 2) and
a control group. Each group consisted of 50 people with an equal ratio of men and
women (50% each). The sample is representative for the educational institution and
provides reliable data - the statistical does not exceed p = 2.64. The study was con-
ducted during one semester of the 2019-2020 academic year. The participants be-
longed to 8 different specialties and studied at 8 different departments of the educa-
tional institution, which guaranteed the fullest coverage of different types of education
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and curriculum content and allowed us to more accurately assess the impact of Web
2.0 on the academic success of students of various music specialties.

3.2 Research design

The research hypothesis is based on the following two assumptions:1) the inte-
gration of music education with the services and capabilities provided by Web 2.0
will significantly improve academic achievements of students; 2) it will also increase
the quality of involvement and motivation to improve professionalism and
knowledge.

Group 1 was placed in the learning environment partially integrated with Web 2.0
services. This implied the creation of a virtual community on a selected social net-
work (Facebook) and a group to communicate with the teachers of specialized sub-
jects; provision of access to shared service accounts and the ability to publish music
and video content (YouTube, TikTok, Instagram, etc.); provision of access to the
repository of educational content and the work of colleagues through social networks.

Group 2 was trained based on the same program but it had deeper integration with
Web 2.0 services. The integration included the services of Group 1 and additionally a
structured schedule of online consultations with a teacher; scheduled private consulta-
tions with each teacher to discuss issues related to learning; access to online music
production services; easy access to joint discussions of educational material, tasks,
products of creativity or performance through social networking services; the possibil-
ity of getting a preliminary assessment.

The results of the integration of education with Web 2.0 services were evaluated
with the help of a pre-test, which was carried out before the start of the experimental
program and a post-test, which was carried out within a week after its completion.
The test was a standard assessment by a group of qualified teachers of specialized
subjects in the given specialty. The assessment was given according to the 12-point
scale accepted at the university.

At the end of the experimental training period, there was a survey aimed at the sub-
jective assessment of some important psychological parameters of the participants.
They were asked to rate the quality of their involvement in learning musical subjects,
the level of motivation to continue learning and improve skills, and the level of aca-
demic anxiety on a 5-point scale. These parameters were estimated based on the re-
sults of the experiment and there are traces of the impact of partial or deeper integra-
tion of the traditional training program with the services and capabilities of Web 2.0.

Only the participants of experimental groups were surveyed to obtain their subjec-
tive assessment of the usefulness of introducing Web 2.0 into the educational process.
They were asked to rate 5 questions on the classic psychometric 5-point Likert scale:
“Web 2.0 is useful for my music education”; "Web 2.0 contributes to my musical
development and learning"; “Web 2.0 develops personal relationships and connec-
tions”; “I need more Web 2.0 services in the training program”; "Web 2.0 fosters a
relationship with the teacher." The grades were evaluated on a scale from 0 (“com-
pletely disagree”) to 5 points (“absolutely agree”). The average value of the responses
obtained was separately evaluated for each group.
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Due to the need to clarify some of the results obtained, we conducted an additional
unrepresentative and unstructured survey of some participants, which can become the
basis for further studies and the results of which are also included in this study.

3.3  Ethical issues

All participants were selected from among those who agreed to volunteer. The
conditions and objectives of the study were explained to the participants and the ano-
nymity of participation was guaranteed. No personal data were used, collected, or
saved during the experiment. Only aggregate data collected based on learning out-
comes were evaluated; they were not associated with the personalities of the partici-
pants. Participation in the study did not affect the assessment or the quality of
knowledge obtained in terms of the quality of mastering the standard curriculum.

3.4 Instruments

The statistical analysis of the data obtained during the study, as well as their visual-
ization were carried out in Microsoft Excel 2013.

3.5 Research limitation

Although the study is representative, it involves only one university and therefore
its results should be extrapolated to a wider sample with appropriate limitations. In
addition, the study did not differentiate participants by social groups, in particular,
according to gender, origin, social status, and other parameters that could significantly
clarify the results obtained.

4 Results

The results of the objective knowledge test are of particular interest in this context
as the participants were assessed according to the traditional system after evaluating
their musical achievements, theoretical knowledge and abilities. Thus, the uniformity
of assessment by teachers and the three groups of participants was ensured. Signifi-
cant progress of the experimental groups compared to the control one can be observed
in Fig. 1. The root-mean-square deviation in the results of pre-test and post-test in
Group 1 did not exceed 0.82, in Group 2 - 0.91; thus, higher post-test scores are statis-
tically significant and not random. It can be confidently stated that the groups that
used the services and capabilities of Web 2.0 demonstrated better results. The differ-
ence in the average post-test results of Group 1 and Group 2 also falls within the sta-
tistical error and standard deviation of the results of both groups. Thus, the higher
results obtained by Group 2, which was trained based on deeper and more structured
integration of learning with Web 2.0 services, are also statistically significant. Ac-
cording to these results, the first part of the research hypothesis has been confirmed.
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Fig. 1. Comparative results of objective knowledge testing of all participant groups.

The result of the study of some of the most important psychological parameters in
the learning process also demonstrates a significant psychological support of Web 2.0
for the academic achievements of emerging musicians. It should be noted that the
average level of all the studied parameters from the perspective of the students' sub-
jective assessment of their condition turned out to be quite high. Even in the control
group, the level of motivation and involvement significantly exceeded the average
mark (3.79 and 3.54, respectively). However, the average level of academic anxiety in
the control group was significantly higher compared to the two experimental groups
and amounted to 3.98 - the highest indicator in the three groups. The highest level of
anxiety in the group where learning was not integrated with Web 2.0 is statistically
significant: in the three groups, the standard deviation of the indicator does not exceed
0.54, which indicates the impossibility of a statistical error in this test.

The level of subjective assessment of motivation and involvement in the three
groups is within the possible statistical error with due regard to the value of the stand-
ard deviation for each test - it does not exceed 0.61 in the study of involvement and
0.65 in the study of motivation (Fig. 2). Only the difference between the assessments
of Group 2 and the control group does not fall within the error. Based on this, we can
confidently state that the deep integration of music education with Web 2.0 leads to
an increase in students' motivation and involvement in the development of their spe-
cialty while the introduction of less deep integration may not ensure such a result.
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Fig. 2. Subjective assessment of some psychological parameters of learning.

The subjective assessment of the impact of the integration of music education with
Web 2.0 demonstrates students' confidence in positive results (Fig. 3). Undoubtedly, it
should be borne in mind that this is the subjective opinion of the respondents which is
supported by the results of objective knowledge testing (Fig. 1). Considering the mean
deviation for each questionnaire question, it should be noted that all of them are statis-
tically significant as the deviation for all questions does not exceed 0.69, which is
much less than the difference between the assessments of Group 1 and Group 2 in the
survey. Thus, we can conclude that Group 2, which received deeper Web 2.0-
integrated training, more confidently assesses the positive results of the integration. In
addition, the assessment of the impact of Web 2.0 on learning by both groups was
significantly above the average statistical score on the Likert scale - more than 3.0
points were given to each parameter.
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Fig. 3. Students' subjective assessment the quality of interaction with Web 2.0.

Based on the research results, it can be stated that both parts of the research hy-
pothesis have been completely confirmed.

The results related to the reduction of academic anxiety were of particular interest
as they were not expected and included in the research hypothesis. The participants
were asked to fill in an unstructured questionnaire and state their own views on the
reasons for reduced anxiety. The assessments of the participants can be summarized
as follows:

1. Closer communication on social networks with a focus on vocational training im-
proves awareness and eliminates fear of the unknown;

2. Students receive more personal support from fellow students and friends from oth-
er courses and areas of study;

3. More frequent communication with the teacher and their encouragement and as-
sessment contributes to psychological comfort of learning;

4. Students receive more objective information about difficulties and complex topics,
as well as more tools to overcome them.

Thus, we can say that the integration of social networks into education provides
many additional tools to improve the quality of education.

Further research can be focused on a more accurate differentiation of the influence
of certain Web 2.0 forms and technologies on music education and the use of these
elements in educational programs. It is also necessary to expand the study of the fea-
tures of the impact of the Web 2.0 integration into the curriculum from the perspec-
tive of different social groups based on gender, socio-economic status of students,
vocational guidance and specialization, etc. This will make music education more
effective and allow students to actively integrate into the digital environment and
modern digital culture and economy while still being involved in the learning process.
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5 Discussion

The results of the study correlate with the more limited results of the application of
certain pedagogical techniques and technologies associated with digitalization or Web
2.0 in the field of music pedagogy.

The development of three-dimensional representation of information and the im-
provement of its transmission channels led to the fact that visual representation was
proposed to be used in music education, and this approach demonstrated good results
[22]. Visual representation is widely used on social media, in particular on music
YouTube channels, as a means of visualizing the process of playing a particular musi-
cal instrument or visualizing the musical and melodic structure while playing a melo-
dy [23-25].

Specialized web applications for teaching music analysis and composition are es-
pecially effective [26]. Such specialized services and programs often provide an op-
portunity to simplify learning, for example by offering automation of the accompani-
ment, which is better and more satisfying compared to a live partner musician [23,24].
We did not conduct a separate analysis by specialty, but this can be considered the
most important task for further research as current studies have proven the qualitative
result of the use of these applications [3,7,23,24]. Their specialized and often paid
nature can be considered a certain limitation while in our study we used only free
applications, which also ensured the expected positive result.

A number of researchers note the importance of using web technologies for teach-
ing and promoting musical culture, which they call “musical cultivation”. This ap-
proach is adequate given the significant role of music in the life of several social stra-
ta, including adolescents, young women, and a number of social groups of middle-
aged professionals [27,28]. The use of web content and distribution mechanisms to
create a higher and more complex musical culture requires training and accustoming
large audiences to the best examples of music culture. This is facilitated by the high
interest of people who constantly use social networks in music education -at least in
its basics [9,20].

All researchers devote their studies to different forms of blended music learning. It
is almost impossible to find research related exclusively to online or mobile music
education at a professional level. Researchers unanimously agree that professional
training in this area requires classical classroom learning, face-to-face contact with
teachers, mentoring, as well as direct contact with physical tools and equipped class-
rooms [15,29]. Blended learning allows students to significantly improve results and
academic performance, and also much earlier integrates them into the professional
and creative life. This raises the general level of musical education and increases
musical diversity in the general cultural context [27].

The impact of academic cognitive load and the specifics of academic anxiety in the
field of music pedagogy has not been properly considered despite the fact that these
topics have been carefully studied by researchers for the natural sciences and humani-
ties learning cycle [11,30,31]. In this case, our research cannot be considered a full-
fledged study as this area has only partially been covered. However, interesting results
have been obtained and statistically confirmed.
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6 Conclusion

The integration of Web 2.0 services and capabilities into music education is deter-
mined by the total digitalization of all spheres of culture and the penetration of digital
technologies not only into the process of recording and distribution, but also into the
process of creating musical works. Web 2.0 creates a completely new distributed
culture of musical creativity and provides musicians with new opportunities for crea-
tivity and distribution of their creative products. The study was devoted to the impact
of the integration of mass services and capabilities provided by Web 2.0 on the objec-
tive quality of music education, as well as the most important psychological parame-
ters of music university students and their professional development. The study in-
volved 150 students of R. Glier Kyiv Municipal Academy of Music (Kyiv, Ukraine);
there were three groups of 50 participants: two experimental groups and a control one.
In Experimental Group 1, training was partially integrated with Web 2.0 services; in
Experimental Group 2, there was a more complete and structured integration. Based
on the results of semester training and the objective test scores, a significant increase
in the results of experimental groups was observed (an increase by 1.3 points in
Group 1 and 2.84 points in Group 2 on a 5-point scale); Group 2 demonstrated a more
significant improvement. The subjective assessment of the level of involvement, mo-
tivation and anxiety showed a statistically significant decrease in academic anxiety in
the experimental groups (2.99 and 2.01 compared to 3.98 in the control group, respec-
tively) and a statistically significant increase in motivation and involvement in the
group with deep integration of Web 2.0 services (Experimental Group 2). The re-
search results can be used as a basis for further research and in the course of the de-
velopment of music education curricula based on online learning, mobile learning and
the integration of music learning into a digital environment.
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