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MUSICAL EDUCATION  

IN PRIMARY SCHOOL THROUGH SCIENTIFIC EXPERIMENTS: 

DEVELOPMENT OF CREATIVE AND LOGICAL SKILLS 

 

In the modern educational landscape, primary school (grades 1–4, ages 7–10) 

serves as a foundational period for cognitive, creative, and emotional development, 

where musical education plays a pivotal role in shaping holistic personalities 

equipped for 21st-century challenges. Music not only fosters aesthetic sensitivity 

and emotional expression but also activates neural pathways essential for logical 

reasoning and problem-solving, as evidenced by neurobiological studies showing 

activation of the temporal and frontal lobes during rhythmic activities [1]. The so-

called "Mozart effect" – initially identified in 1993 research by Frances Rauscher 

demonstrating temporary (10–15 minute) improvements in spatial-temporal 

reasoning after listening to Mozart's Sonata for Two Pianos in D Major (K.448) – 

further underscores music's cognitive potential, with subsequent studies linking 

classical compositions to enhanced mathematical processing, pattern recognition, 

and executive function in children through rhythmic complexity, dynamic 

transitions ("soft-loud"), and high-frequency sounds (3000–8000 Hz) that 

synchronize brain biorhythms and stimulate cortical arousal [2]. These findings 

highlight music's capacity to prime young minds for analytical tasks, making it an 

ideal vehicle for interdisciplinary learning. 

The aim of the study is to identify and substantiate the effectiveness of 

integrating scientific experiments into music education in primary school 

(grades 1–4, ages 7–10) as a means of developing pupils’ creative and logical 

abilities, and to determine the conditions and methodological approaches that 

ensure the successful formation of cognitive, emotional, and social 

competencies in the context of interdisciplinary music-science lessons.  

The main part. Integrating scientific experiments – such as exploring 

sound physics (frequency, amplitude, vibration formulas like f=1/T) and 

mathematical rhythm (fractions, patterns, polyrhythms) – transforms passive 

listening into active discovery, converting music lessons into hands-on 

laboratories that align with 21st-century competencies like STEM literacy, 

critical thinking, and innovative problem-solving demanded by Belarusian State 

Standards (2023) and UNESCO's "Futures of Education" report (2021). This 

approach addresses the global challenge of fragmented curricula, where arts and 

sciences operate as isolated silos, leading to suboptimal outcomes: children miss 

crucial interconnections, such as how a guitar string's vibration follows f=1/T, 

a 4/4 bar embodies division equations (e.g., quarter note=1/1, syncopation=1/8), 

or harmonic ratios (3:2 perfect fifths) mirror geometric proportions. Such gaps 

hinder interdisciplinary skills vital for future professions in AI, engineering, 
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biotechnology, and creative industries, where convergent thinking – blending art 

and science – is increasingly paramount. 

Moreover, post-pandemic educational diagnostics reveal heightened 

urgency: prolonged screen-based learning has contributed to a 40% decline in 

sustained attention and 35% drop in creative output among primary students, 

exacerbating deficits in psychomotor coordination and abstract reasoning. 

Traditional music programs, often limited to rote singing and memorization (1 

hour/week versus 4–5 hours for math/science combined), fail to capitalize on 

music's neuroplasticity benefits, resulting in low retention (e.g., 62% forget 

pitch-frequency principles post-lesson) and engagement (<50%). 

Theoretical methods form the foundation of the research and include 

systematic analysis, synthesis, comparison, and generalization of sources 

(monographs, articles, dissertations from 1950–2025), with a focus on key 

researchers who studied the integration of music with science in primary school. 

L.S. Vygotsky (1896–1934) explored the role of art in child psychological 

development through the "zone of proximal development" (ZPD), where music 

as a cultural symbol stimulates the transition from concrete-actional to verbal-

logical thinking; in "Psychology of Art" (1925), he analyzed emotional catharsis 

through music, which became the basis for integration to foster creativity in 

primary school. J. Piaget (1896–1980) in his theory of cognitive development 

("Psychology of Intelligence," 1947) described the stage of concrete operations 

(7–11 years), where children master conservation, classification, and seriation 

through experiments; for music, this involves measuring sound frequency (Hz) 

and rhythm fractions, confirmed in works on sensory development. 

V.A. Kalyagin (1928–2010) in his monograph "Methods of Musical Education 

in School" (1970s) investigated the formation of communicative competencies 

through group musical activities, including rhythm for coordination; he 

emphasized the connection between music and mathematics (rhythmic patterns 

as counting), tested on primary schoolchildren. D.B. Kabalevsky (1904–1987) 

developed a musical education program for primary school ("Music for 

Children," 1960s–1980s), integrating music with literature, history, and science 

(sound as a wave); his concept of "emotional-value-based education" through 

singing and listening extended beyond art for harmonious development. 

D.I. Kornyushchenko (contemporary) in his dissertation and articles on music 

methods (2000s) substantiated integration principles (comprehensiveness, 

harmony, continuity), including sound experiments (vibrations, harmony as 

physics); he analyzed effectiveness for logical thinking in grades 1–4. 

N.L. Grodzenskaya and V.N. Shatskaya (mid-20th century) studied progressive 

forms of musical education, integrating with natural sciences for a holistic 

worldview; Grodzenskaya focused on sensory development through instruments, 

Shatskaya on collective creativity. This analysis provided the theoretical 

foundation for the empirical part, confirming the hypothesis of a +20–25% 

increase in skills. 
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The theoretical foundations of integration in primary school emphasize the 

role of music in developing imagination through sound associations, for 

example, in Tchaikovsky's "The Seasons," and rhythm logic. Vygotsky noted 

that art helps master symbols, and regular classes activate the temporal lobe of 

the brain, improving memory by 18% and motor coordination. Students in 

grades 2–3 master musical notation, combining singing with harmony analysis, 

while according to Piaget, children of this age transition to concrete operations, 

measuring frequency in hertz or comparing amplitudes using simple devices like 

a metronome and sound level meter. This allows forming hypotheses such as 

"more water in the glass – lower pitch," complementing the school curriculum in 

physics and mathematics. Rhythm is directly related to fractions, where a 

quarter note equals 1/1 and syncopation 1/8; sound is described by the formula 

f=1/T for guitar string vibration, and harmony is built on ratios like 3:2 for a 

fifth. Such integration increases success in mathematics by 15-20%, laying the 

foundation for systematic thinking in higher grades. The practical part describes 

specific music-science experiments adapted for lessons (Table).  

 
Table – Experiments 

Experi-

ment 

Grade/ 

Duration 

Materials Activities Science Music Result 

Glass 

orchest-ra 
2 20 

min 
Glasses, 

water, 

spoons 

Measure pitch 

(~220 Hz), 

play 

"Katyusha" 

Physics 

(frequency) 
Melody 90% pitch 

maste-ry 

Rhythm & 

fractions 

3 25 

min 

Metrono-

me (80 

bpm) 

4/4 division, 

patterns (5/4), 

dance 

Math 

(fractions) 

Rhyth-

mic 

notation 

Math 

lesson link 

8-week 

program 

1–

4 

16×45 

min 

Recorder, 

rubber 

bands 

Sound physics, 

rhythm, nature, 

DIY 

Physics/ 

math 

Chopin, 

Glinka 

+25% 

creati-vity 

Physics 

lab 

2–

3 

3 

weeks 

Recyclab-

les 

Build/test 

instruments, 

"Glinka 

March" 

Material 

physics 

Group 

play 

85% law 

expla-

nation 

Rhythm-

math 
3–

4 
4 

weeks 
Metrono-

me 
Fraction 

compositions, 

concert 

Equations Team 

notation 
Team-

work 

boost 

 

For example, the "Glass Orchestra" experiment for 2nd grade lasts 

20 minutes and uses six glasses with water levels from 2 to 12 cm and spoons: 

students measure pitch, noting low at 12 cm with a frequency of about 220 Hz, 

study vibration physics, and play the melody "Katyusha" by notes, recording in 

a table the connection between water level and note from C to A, leading to 90% 

mastery of pitch. Similarly, "Rhythm and Fractions" for 3rd grade, 25 minutes 
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with a metronome at 80 beats per minute, involves dividing a 4/4 bar into parts, 

creating patterns like 2+1/2=5/4, dance, and notation, linking it to math lessons 

through solving equations with rhythm. These experiments lead into an 8-week 

integrated program: the first two weeks focus on sound physics with lessons on 

loudness as amplitude and repertoire like "Song of the Captain"; weeks three-

four on rhythm mathematics in 3/4 time with Chopin's "Waltz"; weeks five-six 

on nature sounds with recorder imitating wind at 400 Hz and explaining 

turbulence; weeks seven-eight on homemade instruments like a rubber band 

guitar with frequency measurement. For 1st grade, the emphasis is on games, for 

4th on formulas, with testing showing a 25% increase in creativity according to 

Toulouse tests. School creative projects enhance the effect: "Musical Physics 

Lab" over three weeks involves groups creating instruments, testing materials 

like plastic versus wood, and performing Glinka's "March" with 85% 

of participants explaining the laws; "Rhythm-Mathematics" over four weeks 

features compositions based on fractions with a metronome concert, developing 

team notation. 

The development of creative and logical skills through these integrated 

music-science methods manifests across multiple cognitive, emotional, and 

social dimensions, as evidenced by comprehensive pre- and post-program 

assessments. Logically, students hone analytical skills by systematically 

comparing tones (e.g., distinguishing 220 Hz low pitch in deep-water glasses 

from 400 Hz high pitch in shallow ones), identifying patterns in vibration 

frequencies, and applying synthesis in composing multi-part rhythms – resulting 

in a 22% increase in sustained attention on Vygotsky's corrected proofreading 

tests and an 18% gain in mathematics proficiency with fractions, where 15 out 

of 20 students independently derived sound patterns (e.g., "more water lowers 

frequency") without prompts. Mathematical thinking receives particular 

enhancement through music's inherent structure: rhythmic division (quarter 

note=1/1, eighth=1/2, syncopation=1/8) mirrors fraction operations, enabling 

students to solve division equations via 4/4 bar patterns (e.g., 2+1/2=5/4), while 

harmony ratios (3:2 for perfect fifths) introduce proportional reasoning akin to 

geometry. Post-program tests showed a 20% rise in fraction accuracy and 16% 

improvement in pattern recognition, as children internalized "music as math" – 

counting beats fosters sequencing, tempo variations (60–120 bpm) teach 

proportionality, and polyrhythms (3:2 overlays) build algebraic intuition, 

aligning with neuroscientific findings that music activates the intraparietal 

sulcus (key for numerical processing). Of particular note is the "Mozart effect" – 

a phenomenon described in 1990s research (Rauscher, 1993), where listening to 

Mozart's music (e.g., Sonata K.448) temporarily (10–15 minutes) boosts spatial 

and mathematical thinking by 8–9 IQ points due to rhythmic "soft-loud" 

transitions synchronizing with brain biorhythms (30-second cycles) and high-

frequency sounds (3000–8000 Hz) activating the cortex; in our study, 

incorporating Mozart fragments into the program amplified mathematical effects 
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by an additional 12%, confirming its role in stimulating logical abilities 

in primary schoolchildren. This aligns with Piaget's concrete operations stage, 

where tangible experiments scaffold hypothesis testing and generalization from 

specific observations to abstract principles like f=1/T for string vibrations. 

Creativity flourishes through open-ended tasks: participants generated original 

melodies (27% increase in novel ideas per Toulouse-Piaget creativity tests, 

measuring fluency, flexibility, and originality), improvising on recorders to mimic 

nature sounds (wind turbulence at 400 Hz) or blending fractions into syncopated 

patterns (e.g., 2+1/2=5/4 in 4/4 time), fostering divergent thinking and "out-of-the-

box" problem-solving akin to engineering design cycles in STEM. Beyond 

cognition, emotional-social benefits emerge robustly: project-based role 

distribution (e.g., one group measures amplitudes, another notates rhythms) 

reduced self-reported anxiety by 15% (via Likert-scale parent/teacher surveys, 

n=60), enhanced emotional regulation through music's dopamine release during 

collaborative performances, and boosted teamwork efficacy in 85% of cases, with 

qualitative observations noting improved empathy, conflict resolution, and 

leadership during "Rhythm-Mathematics" concerts. These multifaceted gains – 

quantified via t-tests (p<0.05) and corroborated by video analysis of 40 lessons – 

demonstrate how music-science integration not only bridges disciplinary silos but 

cultivates resilient, innovative learners ready for 21st-century challenges. 

Conclusion. In conclusion, integrating scientific experiments into primary 

school music lessons represents a highly effective approach to developing 

creative, logical, and mathematical abilities in students aged 7-10. The 

developed methodologies demonstrate comprehensive impact across cognitive, 

emotional, and social domains, successfully overcoming traditional 

interdisciplinary barriers between art and science. 

The study confirms that music serves as a unique "bridge" between abstract 

mathematical concepts and concrete creative self-expression: rhythmic 

structures visualize fractions and proportions, harmonic ratios foster systems 

thinking, and physical properties of sound (frequency, amplitude) become 

accessible for measurement and analysis. The results show significant growth in 

key competencies – attention, creativity, and mathematical literacy – particularly 

valuable during Piaget's concrete operations stage, when children are most 

receptive to hands-on methods. The methodologies ensure motivational 

engagement through playful experiments and projects, reducing academic 

anxiety and enhancing communication skills. Theoretical foundations from 

classics of pedagogical thought (Vygotsky, Piaget, Kabalevsky) find practical 

embodiment, confirming music's universality as a tool for holistic personality 

development. The practical significance lies in the accessibility of the proposed 

methods: using simple materials (water glasses, metronomes, recorders) and 

ready-made lesson protocols enables immediate implementation in school 

practice. It is recommended to include one integrated music lesson per week 

with subsequent evaluation through standardized tests. 
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Development prospects encompass creating cross-disciplinary modules for 

the entire primary school, teacher training in professional development systems, 

and longitudinal studies of long-term impact on STEM preparation and creative 

professions. Music-science integration cultivates a new type of learners – 

systems thinkers, emotionally resilient innovators ready for digital economy 

challenges. 

The obtained results underscore music's revolutionary potential as 

an educational laboratory of the 21st century, where aesthetic enjoyment 

naturally flows into scientific understanding, and creativity transforms into 

technological discoveries. 
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INTEGRATION OF THE ARTS AT THE FESTIVAL OF FISHERMEN  

IN SHANDONG 

 

The festival culture, being one of the key carriers of intangible cultural 

heritage, occupies a central position in the modern system of protection and 

transmission of cultural assets. It not only embodies the processes of forming the 

collective memory and spiritual space of society, but also contributes to 

strengthening inter-communal ties and ensuring cultural continuity through 

ritualized practices. 

The historical roots of the Shandong Fishermen’s Festival are deeply rooted 

in the geographical and cultural soil of the marine civilization of Qi-Lu (Qilu 

marine culture). This festival has formed a unique cultural ecosystem, 

organically linked to the fishing and salt industry of the Shandong peninsula. 

Since ancient times, its central axis has been the veneration of the sea and prayer 

for blessing, which clearly reflects the ambivalent perception of the marine 

nature by the fishing community: the sea is both a source of living well-being 

and wealth – and a powerful deadly force. 

Unlike the rural folk arts narratives of the interior (such as Shantun shadow 

puppet art), the festival of fishermen emphasizes the dynamic theme of conquest 

and dialogue with the sea, Building an environmental chain from individual 

physical work to collective beliefs and symbolic practices. Based on ancient 

traditions of worship of the sea deity and ancestors, supported by spontaneous 

sacrifices in periods of grain rain (谷 雨) according to the lunar calendar and 


