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Abstract. This paper explores the role of asymmetric meter (7/8, 9/8, 11/8) in Kiril Makedonski’s opera “Tsar Samuil”, where rhythm functions as a dramatic and biological stimulus. Analysis shows that asymmetric rhythms activate multiple brain regions, creating cognitive alertness and emotional synchronization. Practical models illustrate the use of rhythm for fostering attention and motor coordination in children with special needs.
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1. Introduction
The Macedonian unequal meter, represented through the structures of 7/8, 9/8, and 11/8, is not merely a dry mathematical division of musical time, but an organic pulse deeply rooted in biological processes and centuries-old cultural tradition. While inequality is present in other Balkan traditions, in Macedonian music, it acquires a unique function that transcends the framework of dance and enters the sphere of dramatic expression. Kiril Makedonski emerges as a pioneer who uses this controlled asymmetry to build powerful symphonic structures (Ortakov, 1982). His music functions as a bridge between traditional melos and contemporary artistic expression, acting as a catalyst for significant emotional and physiological changes in the listener.

Purpose and Objectives of the Paper: The primary purpose of this professional and analytical paper is to bridge the gap between traditional musicological analysis and contemporary neuro-musicological insights, demonstrating how the asymmetric meters in Kiril Makedonski’s opera “Tsar Samuil” operate as active biological, psychological, and pedagogical stimuli. Specifically, the objectives are: To analyse the dramaturgical and structural function of unequal meters (7/8, 9/8, 11/8) within the score of “Tsar Samuil” (Kolarovski, n.d.). To examine the neurophysiological and cognitive mechanisms (such as EEG and fMRI responses) triggered by asymmetric rhythmic patterns in listeners (Huron, 2006; Levitin, 2006). To evaluate the practical applicability of these rhythmic structures in modern inclusive education, music therapy, and clinical rehabilitation protocols for individuals with developmental or neurological challenges (Thaut, 2005; Wigram & Gold, 2006; Tanevski, 2004).
1. THEORETICAL FRAMEWORK: NEUROMUSICOLOGY AND RHYTHM

Modern science allows for deeper insight into how the brain reacts to complex rhythmic models. Research using EEG technology clearly shows that asymmetric rhythms cause enhanced activation of the prefrontal cortex (Levitin, 2006).  This activity is directly related to a state of increased cognitive alertness and the ability to predict specific rhythmic patterns (Huron, 2006).  FMRI studies further confirm that unequal structures simultaneously activate multiple brain regions, creating a complex neural network for motor and emotional synchronization.

The human organism naturally tends toward alignment with external rhythms (Thaut, 2005).  While simple structures, such as a march in 2/4 meter, allow the heart rate and step to synchronize easily, in an unequal meter (e.g., 7/8 divided as 3+2+2) the brain is forced into constant cognitive reconfiguration. This process results in a state of increased attention and psychophysiological alertness.

Neurophysiological Mechanisms of Asymmetry

The specific "stop and flow" dynamics offered by asymmetry activate the following key centres:

· Cerebellum: Responsible for precise motor coordination and the temporal organization of movement (Thaut, 2005). 

· Basal Ganglia: Which regulate motor activity and stimulate the dopamine reward system (Levitin, 2006). 

· Prefrontal Cortex: Which manages cognitive alertness and processes predictive rhythmic models (Huron, 2006). 

· Reticular Activating System (RAS): This is key for the heightened psychophysiological alertness of the organism.

These neurophysiological adaptations make Kiril Makedonski's work exceptionally applicable in modern therapy and inclusive pedagogy (Tanevski, 2006). 
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Illustration 1: Functional zones of the brain

2. MUSICOLOGICAL ANALYSIS OF UNEQUAL METER IN THE OPERA "TSAR SAMUIL.”

The opera "Tsar Samuil" represents the pinnacle of Macedonian historical symphonism, where Kiril Makedonski uses unequal rhythm as an essential tool to emphasize dramatic tension and the historical weight of the action (Buzharovski, 1998).  In this work, the asymmetric structure does not function as folklore decoration, but as the primary biological driver of musical content (Ortakov, 1982). 

· The Epic Scope of Samuil's Army: 

In scenes of military mobilization, Makedonski consciously avoids standard march rhythms (2/4 or 4/4). Instead, he introduces complex structures of 7/8 or 11/8 that create a specific dramatic effect of "stepping with resistance" (Kolarovski, n.d.).  This rhythm does not suggest a light parade march, but the movement of an army carrying the burden of national destiny. Neurologically, such asymmetry causes increased cognitive engagement as the brain remains in a state of constant alertness (Huron, 2006). 

· The Scene with Blinded Soldiers:

In moments of greatest tragedy, the rhythm transforms into a symbol of "pulsating pain". The use of exceptionally slow unequal periods creates a psychoacoustic effect of "suspended time," reflecting the struggle between order and chaos. This asymmetry symbolizes collective memory and historical trauma, causing a strong emotional affect in the listener (Buzharovski, 1998). 

· Rhythmic Transformation of Samuel's Character:

Samuil's psychological evolution is parallel to his rhythmic transformation - from asymmetric inner restlessness toward a cohesive pulse. Themes associated with him (most often in 7/8 or 9/8 meter) are not dance-like; they carry a specific weight where accented first beats associate with a heartbeat under pressure (Ortakov, 1982). 

· Collective Energy in Choral Parts:

Singing in unequal meter creates "rhythmic cohesion", which acts as a stimulant for the listener, activating social and motor reflexes. In scenes where the people mourn or celebrate the ruler, the rhythm functions as a biomechanism that draws the body into movement (the *oro*), even in a state of immobility.
3. INSTRUMENTATION AS A CATALYST FOR BIOLOGICAL RESPONSE

Kiril Makedonski carefully uses the instrumental palette to amplify the effect of unequal meter and to elicit specific physiological reactions in the listener.

· Percussion instruments (Timpani, Drum, Cymbals):

These carry the rhythmic foundation and create physical vibration that stimulates motor reaction. Low frequencies in 7/8-meter cause vestibular stimulation, strengthening the sense of balance and spatial orientation (Thaut, 2005). 

· Brass instruments (Trumpets, Trombones, Horns): 

Their piercing sound in confrontation scenes activates mechanisms related to the "fight-or-flight" response. Sharp and "chopped" rhythmic motifs focus attention and raise psychophysiological alertness through the activation of the reticular system in the brain (Levitin, 2006). 

· Strings instruments: 

The use of violas and cellos in low registers creates a dark sonic texture that evokes a sense of weight, while the high registers of violins introduce a contrasting element of hope.
4. PEDAGOGICAL IMPLICATIONS: THE MUSIC OF KIRIL MAKEDONSKI AS A "COGNITIVE TRAINER"

In an educational context, Kiril Makedonski's work is not just content for music history, but functions as a session of intensive "neural gymnastics" (Hallam, 2010).  Due to the complexity of the asymmetric meter, students develop skills transferable to other scientific disciplines, such as mathematics and logical reasoning.

· Development of Executive Functions:

Following a 7/8 meter in Makedonski's work is extreme training for working memory, as the student must simultaneously hold the "long beat" and process smaller subgroups.

· Inhibitory Control and Self-Control:
Since the meter is not predictable, the student must inhibit the natural impulse for steady clapping and wait for the specific asymmetric accent, directly strengthening self-control (Huron, 2006). 

· Cognitive Flexibility:

Frequent changes in metrics require the brain to quickly shift its predictive models (switching), developing the ability to adapt to new and changing situations. This is a crucial skill for solving complex problems in any discipline.

· Methodological Model of Inclusion

A three-stage model is defined for integration into inclusive practice: exposure - (listening to fragments), interaction - (following the accent with instruments), and evaluation - (assessing progress in attention and emotional synchronization), (Tanevski, 2004). 
Table 1: Systematization of Pedagogical and Inclusive Application

	RHYTHMIC ELEMENT 
	NEUROLOGICAL REACTION 
	INCLUSIVE GOAL 



	7/8 meter (3+2+2) 
	Activation of the motor cortex 
	Improvement of coordination 

	Dynamic changes (f-p) 
	Stimulation of the RAS system 
	Raising the level of alertness 

	Complex polyrhythm 
	Bilateral engagement of hemispheres 
	Working memory exercises 


5. CLINICAL PROTOCOL AND MULTISENSORY STIMULATION

This protocol is intended for application in neurology and special education, utilizing the specific power of the Macedonian unequal pulse.

· Parkinson’s Disease:

In these patients, the 7/8-meter acts as a neurological "bypass". The accented "long beat" helps initiate gait and reduces the effect of "freezing" during movement.

· Dementia and Alzheimer’s:

Lyrical movements and recognizable melos serve as a "neurological key" that opens memory pathways in the hippocampus, encouraging reactivation of long-term memory and emotional stabilization.

· Children with Developmental Disabilities (Autism/CP):

The complex rhythm in Makedonski's music offers a strong sensory "roadmap" for the body. The exercise "Following Samuil's Trail, where students follow the irregular pulse with hand movements or percussion, encourages the development of proprioception and emotional synchronization (Wigram & Gold, 2006; Tanevski, 2004).

5.1. Sensory Stimulation in Inclusive Practices

In addition to auditory and vibro-acoustic stimulation, non-uniform tact can be combined with visual symbols (light pulses) and kinaesthetic activities (movement in space), creating a multisensory learning environment (Tanevski, 2004):

a) Auditory Desensitization (for Children with Autism):

Controlled use of fragments where brass and unequal rhythm gradually build a crescendo helps children with hypersensitivity learn to process complex sound without entering a state of stress (Wigram & Gold, 2006). 

b) Vibro-acoustic Therapy (for children with physical disabilities)

The low frequencies of the tympani create vibrations that can be felt directly through the body. This effect is particularly significant for children with hearing impairment or motor impairment, as they "perceive" the uneven beat somatosensory through the skin and bones. Such vibro-acoustic stimulation can help relax spastic muscles and improve body awareness and motor control (Thaut, 2005). 
c) Visual and kinaesthetic stimulation:

Combining rhythm with light pulses or with simple movements in space creates a multisensory learning environment. This is especially useful for children with combined disorders, as it reinforces the integration of different sensory channels.

Table 2: Music-Therapeutic Application of Kiril Makedonski's Works
	DIAGNOSIS
	RECOMMENDED WORK / INSERTS 
	MUSICAL "TRIGGER" 
	CLINICAL GOAL 

	Parkinson’s
	Marches from 

"Tsar Samuel" 
	Asymmetric rhythm (7/8) 


	Initiation of gait 

	Dementia
	Lyrical movements from symphonies 
	Recognizable melos 
	Reactivation of long-term memory 

	Children with SEN 
	Inserts from Symphony No. 3 
	Complex rhythm and dynamics 
	Sensory integration and fine motor skills 

	Emotional Numbness 
	Climaxes from 

"Tsar Samuel" 
	Grandiose orchestration 
	Emotional release (catharsis) 


5.2. Sensory stimulation and home application

For music to reach its full potential, it needs to be combined with multi-sensory approaches. 

· Vibro-acoustic therapy: 

Low frequencies of the timpani create vibrations that children with hearing impairment or motor impairment perceive through the skin and bones, which helps relax spastic muscles. 

· Auditory desensitization: 

In children with autism, the controlled use of the gradual crescendos in Tsar Samuil helps build tolerance to complex sound environments.

· Family tips: 

It is recommended to create a "sound shelter" where ambient noise is eliminated to allow focus on the complex rhythmic structure. Observing so-called "internal oro" (micro-movements with the body in rhythm) is the primary sign of successful neural synchronization.
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Illustration 2: Diagram of a multisensory model

6. NEUROMOTORICS AND ENCULTURATION: THE RHYTHMIC "IMPRINT" OF KIRIL MAKEDONSKI

The asymmetric meter in Makedonski's work is an "attack" on the motor centres of the brain, which are already "enculturated" in the local listener (Ortakov, 1982).  While 7/8 may be a cognitive hurdle for a Western listener, for the Macedonian listener, it triggers an instinctive need for movement—"Neural Entrainment” (Thaut, 2005).

· Neuro-motorics of Asymmetry:

Asymmetric meter causes specific activity in the basal ganglia and cerebellum, responsible for precise timing. In Makedonski's music, these rhythms are presented so organically that they directly activate the motor cortex.
· Enculturation as Neural "Home": 

From an early age, a child's brain in Macedonia develops statistical models for asymmetric rhythm. When such a meter appears in the opera "Tsar Samuel," it activates the hippocampus (memory centre), evoking a sense of deep security and recognition (Buzharovski, 1998; Huron, 2006). 

Table 3: Comparative Analysis of Brain Activity

	CHARACTERISTIC
	SYMMETRIC METER (4/4) 
	UNEQUAL METER (7/8) 



	Cognitive Effort 
	Low (automation) 
	High (active prediction) 

	Hemispheric Dominance 
	Predominantly left 
	Bilateral (intense cooperation) 

	Neural Connection 
	Localized
	Broad network and increased coherence 


7. SCIENTIFIC ARGUMENT: ASYMMETRY AS A BRIDGE BETWEEN HEMISPHERES

The answer to why unequal meter is "superior" regarding neural connectivity lies in the intense cooperation between the two brain hemispheres:

· Division of Labour:

In a 7/8 meter, the left hemisphere (logic) must constantly process subgroups (3+2+2), while the right hemisphere (intuition) follows the emotional "gestalt" and holistic movement. Since this meter does not allow for "autopilot," the brain is forced to constantly exchange information through the Corpus Callosum.
· Neuroplasticity and Coherence:

This constant communication strengthens the white matter in the brain, making the connection faster and more efficient (Thaut, 2005). 

Table 4: Difference Between Standard and Asymmetric Rhythms
	CHARACTERISTIC
	SYMMETRIC METER (4/4)
	UNEQUAL METER (7/8 – K.MAKEDONSKI)



	Rhythmic Wave
	Regular, predictable, sinusoidal 
	Dynamic, asymmetric, "limping." 



	Cognitive Effort 
	Low (automation) 
	High (active predictive coding) 



	Hemispheric Dominance 
	Predominantly left 

(for timing) 
	Bilateral (intense cooperation) 

	Neural Connection 
	Localized and routine 
	Broad network and increased connectivity 

	Effect in K. Makedonski 
	Routine movement tracking 
	"Cognitive awakening" and identity recognition 




In view of all of the above, the scientific argument is clear: uneven tact is not just an aesthetic category, but a biological stimulus. Kiril Makedonski uses 7/8 bar as a "neurological catalyst" that maximizes brain activity, making the listener actively involved in the process of creating musical meaning. This is the ultimate "brain fitness" that the Macedonian melos offers.

Figure 3: fMRI comparative scans
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CONCLUSION

This paper confirms the thesis that the music of Kiril Makedonski represents dynamic matter that directly communicates with the biological and cognitive mechanisms of man. Uneven tact is not only a cultural feature of the past, but a contemporary tool with enormous therapeutic and educational potential (Tanevski, 2004; Tanevski, 2006).  

Kiril Makedonski's asymmetrical structure transcends the framework of aesthetic art and positions itself as a bridge between tradition, contemporary neuroscience, and practical inclusion (Buzharovski, 1998; Wigram & Gold, 2006).  

It is a cultural bio code – a genetic and musical record that connects the Macedonian national essence with universal symphonic values, making this music relevant both in an artistic and scientific-pedagogical context.
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