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1 Introduction

The development and formation of music and art education occur against the background of common
problems for different countries: the integration of technology in the processes of learning, teaching, inclusive
education, cooperation, the need to develop digital, cognitive, creative skills of students (Stes et al., 2010).
These problems provide an opportunity to consider the prospects of development. For example, STEAM-
education, which assumes the formation of theory and knowledge in the process of practical activity of
teachers, pupils, and students as equal participants of education based on joint work, becomes more and more
popular. Separate problematic discussion about the development of the creative skills, in particular, in the
process of using technology in music and art education as a tool to display the ideas of participants in the
educational process ((Topoglu, 2014; Corakli & Batibay, 2012). In the time of gaining popularity of problem-
oriented approach and the need for cognitive skills (critical thinking, ability to solve problems and tasks,
purposefulness, social skills), creativity is especially relevant as a personal ability (Rothenberg, 1990). It is the
characteristic of sustainability that is peculiar to the creative personality. This article aims to assess the
problems and perspectives of the development and formation of music and art education (Betts, 2006).

Literature review

Creativity in arts education has been the most frequently examined in research (Heise, 2014; Black &
Browning, 2011; Guyotte, 2015; Zimmerman, 2010; Kirsten, 2021; Vuk & Bosnar, 2021). Creativity is viewed
as a quality of personality (Dissanayake, 1995). Flach (1988), prove the next: creative individuals have
problem-solving skills, but at the same time such person open to new tasks and experience. “One of the most
important elements of creativity goes beyond exploring novel ways of problem-solving by considering
innovative thinking on problem finding within a particular cultural context” (Han, 2019). Henderson et al.
(2007), argued that creativity is characterized by an individual's problem-solving ability, autonomy,
purposefulness, and social competence. These skills provide individual resilience. Wolin & Wolin (2010),
noted that creativity is the one of human resilience quality.

In an era of active development and integration of ICT into the arts, creativity is often seen in the context of
using digital technology as a tool to create a product (Silvia, 2008). Creativity includes discovery, curiosity,
invention, imagination, exploration and experimentation. The transformation process happens during creative
digital activity that mean person start to understand something new (Black & Browning, 2011). The term
“digital art” has been formed in the literature to include more than the usual use of software in artistic
practice. A crucial aspect of such process is to understand how students express their ideas and personality,
and what happens during digital creation (Kusumajaya, 2021). Like in traditional art, digital one is require
from person to be able to hypothesize, imagine and appreciate the transformational activity significance
(Black & Browning, 2011). In the context of digital art, it is important to take a hands-on approach to teach it
and recognize that students do not need to possess large amounts of knowledge, software information.
Students and learners can master the software and develop digital skills by creating a musical, artistic product
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(Sala & Gobet, 2017; Widana et al., 2021). The most essential component are student’s ideas and art processes
and technology is a tool to express ideas.

Gregory (2009), who research technology in art education, argues for a decline in the use of technology in
the arts over the past decade as educators have struggled with the restrictive art education policies begun
from the “No Child Left Behind” Act. Sabol (2010), criticizes the impact of this act on arts education. He
presented findings of a 21% reduction in funding and a 19% reduction in instructional time in arts education,
which supports Gregory's (2009) study. Additional important factors that contribute to music and art
educators' unwillingness to use technology in teaching include different difficulties with the software,
increased stress, higher levels of teaching load, time, lack of equipment, and teacher support and training lack
(Delacruz, 2009a, 2009b; Gregory, 2009). Educational leaders and policymakers can address these challenges
by implementing policies to support arts education by providing better training and support for educators,
reducing stress, providing more time to learn how to use technology, reducing the burden on educators, and
providing resources to purchase hardware and software. However, in the wake of the 2008-2099 recession,
these challenges remain pressing. Educators have a responsibility to address these issues to effectively
integrate technology into music and art education (Silakarma, 2021). In particular, mentorship and finding
mentors in developing educators' digital skills, creating creative, student-centered, student-centered learning
plans where collaboration between educators and pupils/students on an ongoing basis, is the way to address
them (Black, 2009; Gregory, 2009). As a consequence of such practices, a new trend is forming and developing
in music and art education - STEAM-education. To integrate technology, art educators are planning,
developing instructional strategies, and exploring ways to use technology, resulting in new pedagogical
methods of instruction (Gregory, 2009; Kistan et al., 2020).

In the context of developing creativity and unlocking the creative potential of the individual in music and
art, new pedagogical activities are applied, particularly in the direction of STEAM-education (Glaveanu, 2018).
This direction stimulates the formation of technological knowledge and skills from practice to theory to
translate ideas into reality through the latest technologies (Guyotte, 2014). STEAM-education curricula
integrate science, technology, engineering, mathematics, and art through interdisciplinary collaboration and
inquiry to stimulate creativity, integrate conceptual knowledge into practice, develop teamwork skills, and
problem-oriented thinking. As a consequence, students develop cognitive, creative skills. Among the cognitive
(informative) skills, critical thinking, in particular, problem and problem solving, analysis and evaluation,
understanding, and decision making, are given the most importance in the literature. Among the creative
skills, the most importance is given to the ability to develop innovative products, visualization, and the
potential of the student's imagination. Consequently, Liu & Chen (2018), found that the integration of
knowledge in art practice negatively affects students' problem-solving ability, but environmental education
significantly positively affects such ability of art university students (Liu & Chen, 2018). Liu & Chen (2018),
also argue for the need for an interdisciplinary approach to creative thinking and collaboration, which is
consistent with visual art practices that seek to move beyond the embrace individual dialogue, collaboration,
and interdisciplinary as key creative process components (Unrath & Mudd, 2011).

The problem of collaboration has been addressed in music and art education for some twenty years,
particularly in the context of collaboration activities between teachers and students. Collaboration is defined
as “collegial pedagogy” which is the foundation of a critical pedagogy that provides the potential for all
participants to participate as agents rather than their practice subjects. Through collaboration, consciousness,
critical thinking, and awareness of pupils and students are developed. The collaboration also involves
curriculum planning not according to a template script, a universal step-by-step curriculum, but the
development of artistic practice according to the characteristics of the group of pupils and students
(Dewhurst, 2010; Widjaja, 2021).

The problem of cooperation in music and art education is also considered in the context of inclusion. Art
education should fulfill the following tasks: engage learners and students with special educational needs for
their self-expression; raise the consciousness of all art participants; ensure equal opportunities for all
participants through interdisciplinary collaboration (Derby, 2011).

Thus, the scientific literature explores the problems of creativity as an ability to: visualization and
integrated problem solving, the importance of STEAM-education; interdisciplinary cooperation to stimulate
creativity; integration of conceptual knowledge into practice; development of teamwork skills and problem-
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oriented thinking; promoting the use of digital, technological skills in creativity (Jokela & Huhmarniemi,
2018).

COVID-19 has upended the world and completely revamped education. In arts education, schools of all
levels were closed and all face-to-face classes were canceled (Leal-Neto et al., 2020; Chauhan & Singh, 2020).
This is unprecedented as practitioners in performing arts are among the least likely educators to embrace
technology. A team of researchers conducted a study examining the impacts of teaching and learning in arts
due to the COVID-19 pandemic (Li & Wong, 2021). The study revealed that the online model can work and
provide the necessary rigor in teaching and learning. The impact of the COVID-19 pandemic on distance
learning and how the implemented quarantine policy has affected the work of music educators has been
studied by Shaw & Mayo (2021). The results of the research showed that there are native approaches to
learning modality, learning frequency and contact between teacher and student, but most teachers were more
disappointed with distance learning.

2 Materials and Methods

The analysis of the literature allows us to form a model of creativity development in students of music and art
education (see Fig. 1). The developed model was empirically tested based on the OECD Skills for Jobs
database, which contains an assessment of various skill groups of students in the fields of Arts, Entertainment,
and Recreation in 33 EU and OECD countries, including Argentina, Bulgaria, Cyprus, Peru, Romania, South
Africa. The skill groups included: 1) basic skills (content); 2) basic skills (process); 3) social skills; 4) complex
problem solving skills; 5) technical skills; 6) systems skills; 7) resource management skills.

( ) ( - ( ) 1 Creative sKills I
eScience C e Kill eSocial
eTechnologies ognitive skills Perceptiveness
eEngineering o~ eCoordination ) o
eMathematics .t(}:lfgll(filsg ePersuasion 'ngz}f;tif;
e Art « Analysis, eNegotiation «Problem-
evaluation solving
STEAM- eDecision- ability
education, making | Social skills I
collaboration
\_ ) \. J . ) \_ J

Figure 1. The model of creativity development of pupils and students of music and art education

To test the developed model of creativity formation, the following analyses of skills assessment within the
groups of skills assessed in different OECD countries were used: 1) basic skills (content): mathematics skills,
science; 2) basic skills (process): critical thinking; 3) social skills: general score; 4) complex problem solving
skills: general score; 5) technical Skills: general score and score of technology design. To test the model, a
correlation analysis of all scores was conducted, and the comprehensive problem-solving score was selected
as the key variable (depending on the others) that assesses the level of creativity. The scores of the
corresponding skill group characterize an excess (from -1 to 0) or deficit (from 0 to +1).
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3 Results and Discussions

3.1 Results

For the correlation analysis the mean values, deviations from the mean value, minimum and maximum
assessments of surplus/deficit of students' skills for 33 EU and OECD countries were calculated (Table 1). In
general, a high level of student creativity can be noted, manifested by a low deficit (mean of 0.056) and a
deviation within countries of 0.078. The minimum value of the creativity score is -0.092 (excess), the
maximum is 0.232 (deficit). Similar values of scores are also characteristic of other skills that influence
creativity: mathematical (0.029), scientific (0.017), technical (0.006), technological design (0.007), critical
thinking (0.070), social skills (0.05). There are also minimal differences in these skills within countries. That
said, there are countries with deficits in integrated problem-solving skills, math skills, critical thinking skills,
and social skills, where the maximum values in the sample reach scores of 0.232, 0.121, 0.289, and 0246,
respectively. These countries include:

1) For math skills deficit: Norway 0.08, Netherlands 0.083, South Africa 0.09, Estonia 0.121;

2) For complex problem-solving skills deficit: Lithuania, Hungary, Bulgaria, Ireland, South Africa,
Germany, Norway, Netherlands, Peru, Estonia with an average deficit score of 0.155;

3) For critical thinking skills deficit: Luxembourg, Greece, Lithuania, Hungary, Ireland, Bulgaria, South
Africa, Germany, Norway, Netherlands, Peru, Estonia, in which the deficit score averages 0.180;

4) For social skills deficit: Lithuania, Bulgaria, Ireland, Hungary, South Africa, Germany, Norway,
Netherlands, Estonia, Peru, in which the deficit score averages 0.1514.

Thus, countries with deficits in math skills, critical thinking skills, and social skills also show deficits in
creativity (integrated problem solving) skills.

Table 1
A descriptive statistic of the different students' skills in the EU and OECD countries

Complex

Problem Mathematics Science Technical Technology Critical Social

Solving Skills Skills Design Thinking Skills

Skills

Average meaning 0,056 0,029 0,017 0,006 0,007 0,070 0,050
Deviation 0,078 0,039 0,019 0,015 0,010 0,098 0,080
Minimum -0,092 -0,057 -0,026 -0,017 -0,013 -0,108 -0,092
Maximum 0,232 0,121 0,063 0,048 0,031 0,289 0,246

Source: author's elaboration

Correlation analysis indicates a significant strong forward direction of the relationship between skills
surplus/deficit scores: students' creativity is directly influenced by math skills, science knowledge, technical
skills, particularly technological design skills, critical thinking, and social skills.

Table 2
The correlation analysis of the links: creativity and influence factors

Complex

Problem Mathematics Science Technical Technology  Critical  Social

Solving Skills Skills Design Thinking  Skills

Skills

Complex Problem Solving Skills 1,000
Mathematics Skills 0,928 1,000
Science 0,811 0,769 1,000
Technical Skills 0,877 0,818 0,559 1,000
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Technology Design 0,957 0,938 0,776 0,858 1,000
Critical Thinking 0,998 0,914 0,789 0,880 0,947 1,000
Social Skills 0,984 0,888 0,728 0,895 0,940 0,992 1,000

Source: author's elaboration

At the same time, all skill assessments are interrelated and directly reflected on other skills, which means that
the development of creative thinking is impossible without basic, technical and social skills.

The constructed correlation matrix allows constructing a cognitive map of the model of creativity
development of pupils and students of music and art education (Figure 2).

Technology Design
0.769
0.858
) ] 0.559 o
Mathematics Skills 0.769 Science Technical Skills
< 1 yy
0.914 0/888 0.728
B> 0.895
Critical Thinking Social skills
0.992
0.984
0.998
Complex Problem 0.877
Solving Skills

Figure 2. The cognitive map of the creativity development model of pupils and students of music and art
education
Source: author's elaboration

The proposed empirical model for the development of creativity for pupils and students of music and art
education is based on the assessment of their skills reflects the complex relationships between the variables of
creative thinking.

3.2 Discussions

Han's (2019), study on stimulating creativity through the process of creating a virtual environment,
pedagogical ways to stimulate student creativity identified and validated theoretical assumptions regarding
the processes of developing student creativity: creativity development using technology; self-expression in
creative way, individual responsibility; impact on the world art, search and problem-solving; learning as a
result of group cooperation; intrinsic motivation; creativity in an educational environment.

In the use of technology, the authors also found that the student while using technology form answers to
theoretical questions. The ease of finding simple answers using technology may reflect students' desire to
think creatively. Han (2019), offered students tutorials, video tutorials when creating a project using software,
but students preferred independent problem solving and problem-solving, which promoted creative problem-
solving in art education. Students also started with simple object creation and moved on to collaborative work
process, resulting in new ways of working in the software. The student's interest in the project led to them
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solving problems that were not set by the teacher before they began. This indicated the development of
knowledge, experimentation, focus on problem situations, development of new solutions to solve problems.
One important finding was that collaboration can increase students' creativity; however, it can also decrease
concentration. The main processes were experimenting, creating, and finding collaborative solutions.
Cotantino (2010), investigated undergraduate creativity development processes in an art education course
combined with a course of engineering using visual art practice, strategies of creative problem-solving. Noting
that such strategies and types of thinking theorized by art, such as “resistance to closure, tolerance of
ambiguity, visualization and use of metaphor,” the interdisciplinary collaboration of art and engineering
provides effectiveness, particularly in the context of student creativity development.

During pandemic art education is more critical than ever when many young people feel uncertain about
the future trends and disconnected from classmates. In this case, art education provides an outlet to reflect,
express themselves and share their ideas, also such kinds of activities give a chance to collaborate with peers
and build new connections. These advantages are supported by scientific research (Xu, 2021; Li & Wong,
2021). Research shows that students who meet art gain more confidence, improve communication, and
improve cognition and critical thinking. A review of more than 3,000 studies by the World Health
Organization in 2019 also revealed the importance of art for health (World Health Organization, 2019). The
results of Li & Wong (2021), proved that device accessibility and network stability during pandemic distance
learning made some problems for students and teachers, also the online environments restricted teaching and
learning. Nevertheless, students counter argued that the online model provided greater flexibility and
personal development. In other words, the digital era learners were more accepting of the online model than
their teachers. The main barriers to art education are problems with funding and resources, a focus on
correction that distracts students from art lessons, and persistent unequal access to art education for poor
and colored students. At the same time pandemic has exacerbated some long-standing challenges and ways to
solve those challenges (Dik et al., 2021).

Bryant (2010), defines an extremely important combination of creativity and technical skills. Creativity is
defined by Bryant (2010), as an individual's use of knowledge, imagination, and judgment within the
constraints of the environment and its resources to solve a problem in an innovative, quality, and appropriate
way. Technology and technique share the same root techne, which means art, craft, craftsmanship (Bryant,
2010). The computer is the latest addition to the artist's toolkit for demonstrating technical skills. In today's
strongest art programs, the priority is to teach content and process, to allow pupils and students to use
content to express themselves artistically. However, quite often the balance of technique and creative
expression found in many art classes is lost in the computer lab. Often educators assume that working with
computer technology motivates students to learn technique through its novelty. However, this is often a
temporary effect. Subsequently, the novelty factor diminishes, and if substantial knowledge or intrinsic
motivation is lacking, artistic creative work can be suspended, and in some cases, it stops altogether.

4 Conclusion

Creativity is formed in the process of practical activity of pupils and students of music and art education. Basic
creativity skills are best formed in the process of interdisciplinary cooperation in the direction of STEM-
education. As this research shows, math skills, science, and engineering have a positive effect on students’
creativity in hands-on product creation during art courses. Technical skills are important, but they stimulate
creativity when students independently decide to use them in a specific, student-defined task. The novelty
effect of technology is temporary in stimulating creativity, whereas the student's independent decision to use
specific technical skills accordingly to a self-defined problem and task stimulates creativity in the long run. In
most cases, collaborative practical cooperation and interdisciplinary approach solve the problem of
stimulating the students' creativity, their involvement in the learning process. The developed and empirically
proved model of creative development of pupils and students of music and art education, due to the system of
skills, proves the complex connection of different groups of knowledge, skills, and competence of students and
the influence on stimulation of creativity.

COVID-19 has upended the world and completely revamped education. Arts and music studies have also
experienced considerable changes, with university closures and a fluctuating return to normal and more
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limited operations. The pandemic has exacerbated long-standing problems and barriers to art and music

education, as well as ways to address them, and this should be a prospect for further in-depth research.
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