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Pedagogical methods of overcoming muscle tension
in vocal students at the initial stage of training

4 N

Abstract. The aim of the study was to determine the effectiveness of a set of pedagogical methods for reducing
muscle tension in vocal students at the initial stage of training. The methodology involved a quasi-experimental
design with pre- and post-testing, implemented over 12 weeks during the academic semester. A combination of
theoretical generalisation of approaches to the nature of muscle tension and empirical testing of the impact of the
pedagogical complex was used in a sample of 48 students divided into experimental and control groups. The results
showed that at the initial stage, medium and high levels of muscle tension prevailed, mainly in the neck, shoulder
girdle and lower jaw. During the 12-week formative stage, the experimental group showed a decrease in the overall
tension index from 2.1 to 1.2 points. The most pronounced changes concerned respiratory and phonation indicators:
shoulder raising during inhalation decreased by 41% compared with 12% in the control group, jaw tension by 36%
compared with 10%, and neck tension by 33% compared with 9%. Students in the experimental group also corrected
body position and breathing independently in 64% of cases, while this figure did not exceed 27% in the control group.
Subjective tension decreased from 6.8 to 3.9 points in the experimental group and only from 6.8 to 6.1 points in
the control group, while the discrepancy between self-assessment and expert assessment decreased from 1.2 to 0.4
points. The practical significance of the study lies in the possibility of using a substantiated set of methods for the
systematic formation of vocal-body coordination and the development of students’ self-regulation skills

Keywords: respiratory coordination; phonation; articulation; sound production; body awareness; self-regulation

INTRODUCTION
The relevance of the study is determined by the need for
the stable formation of basic vocal skills in students at the

include work with bodily freedom in the main process of
vocal training.

initial stage of training. It is during this period that mus-
cle tension often disrupts respiratory coordination, sound
formation, the work of the articulation apparatus and gen-
eral bodily freedom during singing. The problematic of the
study is that in pedagogical practice, muscle tension is of-
ten eliminated situationally - through individual exercises
or teacher’s remarks. This approach does not always devel-
op the students’ ability to recognise and control tension
on their own. The study is needed to substantiate a system
of pedagogical methods that help reduce muscle tension,
prevent the consolidation of ineffective vocal habits, and

In the scientific literature, the problem of muscle ten-
sion in vocal singing is considered through the interaction
of physiological, bodily coordination and pedagogical fac-
tors. N.P. Paolillo et al. (2021) showed that certain vocal
phenomena, in particular inspiratory vocal fry, are asso-
ciated with the anatomical and physiological organisation
of the vocal apparatus and can be used to regulate voice
production. This gave grounds to consider voice work not
only as a technical training, but as a controlled process of
coordination of breathing, phonation and muscle activity.
This approach was deepened in the work of J. McGlashan et
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al. (2023), where the use of Complete Vocal Technique in
cases of muscle tension dysphonia was associated with im-
proved vocal function and reduced excessive tension. An
important result was that structured pedagogical instruc-
tions helped to reduce compensatory muscle activity.

The importance of the pedagogical organisation of
vocal work was also observed in the study by D. Koval-
sky (2021). The author linked healthy vocal technique to
stable voice development and emphasised that incorrect
technical attitudes at an early stage can perpetuate inef-
fective motor patterns. At the same time, muscle tension
cannot be explained by singing technique alone. In the
study by T. Jeffery et al. (2024), singers’ physical character-
istics were analysed through the example of hypermobility,
which was associated with pain, loss of vocal stability and
restrictions in performance activity. This broadened the
interpretation of muscle tension, as the singer’s physical
condition appeared as a factor that directly affects vocal
function and must be considered in pedagogical work. The
same logic was continued in the research by M. Kendiizler
& S. Akkas (2025), where a structured pedagogical model
at the initial stage supported the acquisition of basic mu-
sical skills and reduced learning overload. Although not
directly focused on vocal training, the results confirmed
the importance of a clear sequence of activities, assess-
ment criteria, and manageability of the learning process.
A similar logic was supported by T. Fu (2025), who linked
the effectiveness of vocal training to the variability of
pedagogical methods. It has been shown that a combina-
tion of different strategies allows for better consideration
of students’ individual characteristics. The physiological
dimension of the problem was specified by L. Tian (2025),
who established the dependence of articulatory quality on
the biomechanical coordination of the laryngeal muscles.
Violation of this coordination led to increased tension and
reduced accuracy of sound production. This confirmed that
muscle tension does not occur in isolation, but as part of
the overall motor organisation of singing. Breathing plays
a special role in this system.

An analysis of the above studies showed that muscle
tension was considered a multifactorial phenomenon re-
lated to breathing, posture, biomechanics, and general
body condition. At the same time, most studies focused ei-
ther on physiological mechanisms or on specific methods
of exposure. The issue of integrating these approaches into
a systemic pedagogical model focused on the initial stage
of training remained insufficiently developed. The problem
of developing students’ ability to independently recognise
and regulate muscle tension was also covered to a limited
extent. The study aimed to examine the impact of a system-
atically organised set of pedagogical methods on reducing
muscle tension in vocal students during the initial stage of
professional training and to determine the conditions for
their effective integration into vocal pedagogy. To achieve
this goal, the following tasks were set: to summarise theo-
retical approaches to understanding muscle tension in vo-
cal singing and identify pedagogical means of reducing it;

to empirically test the effectiveness of a set of pedagogical
methods for overcoming muscle tension in vocal students.

MATERIALS AND METHODS

The study was conducted over 12 weeks during the spring
academic semester (February-April 2025) and had a qua-
si-experimental design with pre- and post-testing. The
methodological construction combined a theoretical gen-
eralisation of approaches to understanding muscle tension
in vocal singing with an empirical test of the effectiveness
of a pedagogically organised set of methods for reducing
it. The theoretical block included the systematisation of
scientific positions on the nature of muscle tension as a
consequence of impaired coordination of breathing, pho-
nation, articulation and postural organisation. On this ba-
sis, groups of pedagogical means of influence were identi-
fied: body-oriented practices, breathing and coordination
exercises, vocal and technical tasks with controlled load,
and verbal pedagogical modelling. The working criteria for
assessing muscle tension were also formulated: bodily, res-
piratory, phonation and reflexive, which ensured the integ-
rity of the subsequent analysis.

The empirical block was implemented on the basis of
three specialised art institutions in the United States: Indi-
ana University Jacobs School of Music, The Juilliard School
and Curtis Institute of Music. The choice of these insti-
tutions was based on the availability of structured vocal
training programmes, a combination of individual lessons
and performance practice, as well as the possibility of at-
tracting students from different educational fields within
a single professional environment. This made it possible
to ensure comparability of the data and at the same time
take into account the variability of pedagogical conditions.
The sample included 48 1-2 year bachelor’s students aged
18-22 who were studying Vocal Performance, Vocal Arts
and Music Education with a vocal specialisation. Students
of the Vocal Performance programme were recruited from
Indiana University Jacobs School of Music and Curtis In-
stitute of Music, Vocal Arts students from The Juilliard
School, and Music Education students from Indiana Uni-
versity School of Education. The participants were divided
into experimental and control groups of 24 people each.
The experimental group worked with an additional set of
pedagogical methods, while the control group continued
their studies according to the standard programme. Thus,
the comparison was conducted between two training mod-
els: the standard vocal training model and the standard
model supplemented with targeted methods for reducing
muscle tension.

The study consisted of three stages. In week 1, the
study was conducted as a baseline assessment: the initial
level of muscle tension was recorded using pedagogical ob-
servation, expert evaluation of video recordings and stu-
dent self-assessment. Weeks 2-11 were spent on the forma-
tive stage, during which a set of methods was implemented
in the experimental group: exercises on body awareness,
breathing coordination, vocal tasks with a limited load,
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specific verbal instructions and keeping a reflective diary.
At week 12, a control phase was conducted, which involved
repeating the same or equivalent vocal tasks and compar-
ing the obtained indicators with the initial results. Muscle
tension was measured using four tools: pedagogical obser-
vation on a scale of 0-3, independent expert evaluation of
video materials, student self- assessment on a ten-point
scale, and vocal and pedagogical diagnostics that recorded
sound stability, attack pattern, respiratory coordination,
and degree of independence. The general index of mus-
cular tension was calculated as the mean score of bodily,
respiratory and phonation indicators recorded through
pedagogical observation and expert assessment on a 0-3
scale. To compare students’ subjective perception with
external evaluation, self-assessment scores were correlat-
ed with expert assessment indicators at the baseline and
control stages. The results were processed by comparing
the mean values, analysing the dynamics of changes, and
comparing the experimental and control groups by all indi-
cators. Compliance with ethical standards was ensured by
the voluntary participation of students, anonymisation of
the data obtained and the use of video materials only for
research analysis in accordance with the ethical provisions
of the Code of Ethics of the American Sociological Asso-
ciation (1997), International Code of Market, Public, and
Social Research and Data Analysis (2025) and the Europe-
an Commission Guidelines on Ethics and Data Protection
(European Commission, 2021). The applied methodology
provided an opportunity to assess both external manifes-
tations of muscle tension and internal mechanisms of its
regulation in the conditions of a pedagogically organised
educational process.

RESULTS
Theoretical basis for the interpretation of muscle
tension in vocal singing. The formation of vocal tech-
nique at the initial stage of training is associated with
the need to coordinate respiratory, phonation and artic-
ulation processes. In this context, muscle tension is seen
as an indicator of impaired internal coordination, which
manifests itself in the overactivation of certain muscle
groups. Its presence changes the nature of sound forma-
tion, complicates breath control and affects the stability
of performance. The theoretical positions underlying the
interpretation of the results made it possible to consider
muscle tension not as an isolated phenomenon, but as a
component of an integral system of vocal activity. Muscu-
lar tension in vocal performance is seen as a consequence
of impaired coordination between breathing, phonation,
articulation and postural organisation. When working op-
timally, these components mutually support each other:
inhalation is not accompanied by shoulder raising, exha-
lation ensures even sound production, the articulatory
apparatus remains mobile, and the position of the head
and body does not create additional pressure on the vo-
cal apparatus. If this coherence is disturbed, the student
begins to compensate for the instability of the sound with

excessive muscle effort. This is most often manifested
in clenching the lower jaw, neck tension, fixation of the
shoulder girdle, a hard attack of sound, a shallow inha-
lation, or uneven exhalation. For example, if there is in-
sufficient respiratory coordination, a student may try to
“hold” a phrase by straining the throat or amplifying the
sound with the neck muscles. Such an action sometimes
gives a short-term acoustic result, but gradually reinforc-
es an ineffective motor pattern. At the initial stage of
training, such manifestations occur more often because
the student does not yet have stable skills in controlling
breathing, resonance, articulation, and sound dynamics.
For more trained singers, the tension usually becomes
more localised: it can appear during complex interval
transitions, work in the upper register, or the performance
of long phrases. Thus, the level of training affects not only
the intensity of the tension, but also its localisation, fre-
quency of occurrence, and the student’s ability to con-
trol it. From a pedagogical point of view, muscle tension
requires not only a physiological explanation, but also
methodological elaboration, as it is directly related to the
formation of vocal skills (Crocco & Meyer, 2021). In this
context, muscle tension is seen as a result of the learning
process, not just a biomechanical phenomenon. This po-
sition allows for the integration of bodily, respiratory, and
vocal technical aspects into a single system.

In the practice of vocal training, the reduction of mus-
cle tension is achieved through a combination of several
approaches, each of which is aimed at a specific component
of vocal action and has its own mechanism of pedagogical
influence. The body-oriented approach is based on devel-
oping the student’s ability to be aware of their own bodily
state while singing. Its essence lies not only in performing
relaxation exercises but also in developing sensorimotor
control. The student learns to fix the position of the head,
the level of tension in the neck, the mobility of the jaw, the
stability of the shoulder girdle, and to correlate these sen-
sations with changes in the sound. For example, while per-
forming the same exercise, he can deliberately change the
degree of tension and compare the result. This approach
forms a connection between bodily sensations and the
acoustic result, which allows you to gradually move from
external control to internal self-regulation. The breath-co-
ordination approach is aimed at stabilising the interaction
between inhalation, exhalation and the onset of sound. Its
implementation involves systematic work with a soft, un-
controlled inhalation, avoiding shoulder raising, and form-
ing an even and controlled exhalation (Zhang et al., 2022).
An important element is to synchronise the beginning of
the sound with the exhalation phase without an additional
muscle impulse. In practice, this is achieved through short
vocal phrases, long exhalation exercises, and singing on
closed or semi-closed vowels. As a result, the need to com-
pensate for the lack of respiratory support by straining the
larynx or neck is reduced. The vocal-technical approach
involves organising the teaching material in such a way as
to avoid situations in which the student is forced to use
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excessive muscle effort. Its essence lies in the gradual com-
plication of tasks: at first, exercises in the middle register
with a limited range are used, then interval transitions
are added, the amplitude of sound is expanded, and dy-
namic variations are introduced. It is important that each
new task is introduced only if stable coordination is main-
tained. This approach allows to form a technique without
overloading the vocal apparatus and prevents compen-
satory stresses from becoming fixed (Friman, 2025). The
combination of these approaches ensures coordinated
work with the body state, breathing and sound produc-
tion, which creates conditions for a sustainable reduction
in muscle tension. Verbal pedagogical instruction deter-
mines how clearly the student understands the required
vocal and bodily action. Generalised instructions often
have limited corrective value because they do not specify
the parameter that needs to be changed. More effective
pedagogical guidance is based on precise indication of
the relevant component of vocal action, such as posture,
breathing, articulation, phonation onset or the degree of
muscular effort. In this case, the teacher’s verbal feedback
performs a regulatory function: it focuses the student’s
attention on a specific element of performance and sup-
ports the transition from external correction to conscious
self-control. Each approach affects a separate aspect of
vocal training: body-oriented exercises develop self-ob-
servation, breathing exercises stabilise coordination, vo-
cal-technical tasks reduce the risk of overload, and precise
instructions increase the controllability of the learning
action. Their combined use makes it possible to address
muscle tension as a systemic pedagogical problem rather
than as a set of isolated manifestations during the lesson
(Crocco & Meyer, 2021).

Despite the availability of different approaches to
reducing muscle tension, their use often remains insuffi-
ciently systematic. Individual breathing, relaxation, pos-
ture, or sound formation exercises are used as a reaction
to a specific student’s mistake, rather than as part of a
consistent pedagogical programme. Because of this, ten-
sion may decrease during a particular lesson, but reappear
in another vocal task: when moving to a higher register,
singing a longer phrase, or increasing the volume. Anoth-
er limitation is related to the lack of a clear algorithm for
the initial stage of learning. A beginner student does not
yet understand how breathing, phonation, articulation
and body position interact. If the pedagogical actions do
not have a certain sequence, the student receives individ-
ual corrections, but does not form a holistic way of vocal
action. In this case, they may correct the position of the
jaw but maintain neck tension; stabilise the inhalation but
continue to force the sound. A significant limitation is also
the predominance of external control by the teacher. The
student follows the instruction during the lesson, but is not
always able to independently determine where the tension
has arisen and what caused it. Therefore, correction de-
pends on the constant presence of the teacher. A separate
problem is the gradual complication of vocal tasks without

sufficient development of body awareness. When a student
moves to a wider range, more complex dynamics, or longer
phrases without self-regulation skills, tension builds up
and becomes a habitual way of performing (Chapman &
Morris, 2021). This highlights the need for a systematic ap-
proach that combines different methods into a single ped-
agogical model.

The problem of muscle tension in vocal students is
considered according to four working criteria: bodily, res-
piratory, phonation and reflective. The bodily criterion
covers the state of the neck, shoulder girdle, lower jaw, fa-
cial muscles and general posture during singing. Its indi-
cators are shoulder lifting while inhaling, excessive neck
extension or clamping, jaw fixation, body stiffness, and
violation of the natural head position. The respiratory cri-
terion reflects the quality of the interaction between in-
halation, exhalation and the onset of sound. Its indicators
include a sharp or shallow inhalation, uneven exhalation,
breath holding before phonation, amplification of sound
due to pressure, and loss of stability in longer vocal phras-
es. Such manifestations indicate that the student has not
yet developed sufficiently stable respiratory coordination.
The phonation criterion relates directly to the quality of
sound production. It includes a hard attack of sound, insta-
bility of timbre, narrowing of the dynamic range, forcing
of sound, violation of legato and loss of uniformity during
the transition between sounds. This criterion determines
the extent to which muscle tension affects the vocal and
technical result. The reflexive criterion characterises the
student’s ability to be aware of their own bodily state while
singing. Its indicators are the ability to identify the area
of tension, to relate it to a specific vocal action, to adjust
the body position or breathing method after pedagogical
instruction. The more accurately a student recognises his
or her own tension, the higher is their readiness to con-
trol their vocal technique independently. The application
of these criteria makes it possible to evaluate muscle ten-
sion not only by external signs, but also by its impact on
breathing, sound and the student’s ability to self-regulate
(Summersgill et al., 2023).

The totality of theoretical positions suggests that mus-
cle tension in vocal singing is formed as a result of a dis-
turbance in coordination between the main components of
voice production and is supported by compensatory muscle
activity. Existing approaches to its reduction include phys-
ical, respiratory, technical and verbal aspects, but their
application is not always systematic. The identified limita-
tions are related to the fragmentation of methods, lack of
a clear pedagogical structure and insufficient development
of students’ independent control. The proposed system of
criteria allows to integrate different aspects of muscle ten-
sion assessment and creates a basis for further analysis of
empirical results.

Empirical results of the study of muscle tension in vo-
calists. The empirical results characterised the changes
in muscle tension in vocal students at the initial stage of
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professional training under conditions of targeted peda-
gogical influence. The study involved students from three
specialised artistic institutions in the United States: In-
diana University, The Juilliard School, and Curtis Insti-
tute of Music. This sample made it possible to trace the
manifestations of muscle tension in different educational
environments, but within related vocal and pedagogical
programmes. The obtained indicators reflected the initial
state of bodily, respiratory and phonation coordination, as
well as the dynamics of its changes during the formative
stage. The main attention was focused on how pedagogi-
cally organised methods influenced the reduction of ten-
sion in the neck, shoulder girdle and lower jaw, breathing
stability, the nature of sound formation and the ability
of students to independently recognise their own body

60.00%
5 e 50.00%
g s 40.00%
g‘g 30.00% 18.70%
§§ 20.00%
0.00%
Low level

Medium level

clamps. The results also made it possible to compare the
effectiveness of two training models: conventional vocal
training and training with an additional set of methods
aimed at overcoming muscle tension. This made it pos-
sible to assess not only the external reduction of certain
manifestations of tension, but also changes in the way the
vocal action is organised, in particular in the interaction
of breathing, phonation, articulation and reflective self-
control. At the initial stage, it was important to establish
how widespread muscle tension is among vocal students
and what level of its severity prevails. Such fixation made
it possible to assess the initial state of vocal-body coor-
dination before the implementation of the pedagogical
complex and to determine whether the problem requires
systemic corrective action (Fig. 1).

47.90%
33.40%

High level

Level of muscle tension

Figure 1. Distribution of students by the level of muscle tension at the baseline stage

Source: compiled by the author

The distribution also indicated that students with a me-
dium level of muscle tension constituted the largest group
(47.9%), whereas the proportion of students with a low level
remained comparatively small (18.7%). This suggests that
at the beginning of vocal training, balanced vocal-body co-
ordination had not yet become stable for most participants,
even in the absence of critically pronounced tension. At
the same time, the relatively high proportion of students
with severe manifestations of tension (33.4%) pointed to
the risk of consolidating compensatory motor patterns

Shoulder elevation during inhalation
Neck tension

Lower jaw fixation

Postural abnormalities

Facial muscle tension

0% 10%

during the early stages of skill formation. Such a distribu-
tion demonstrated that muscle tension was associated not
only with isolated technical difficulties, but also with the
general organisation of breathing, posture and phonation in
novice singers. The localisation of muscle tension enables
the identification of body regions most actively involved in
compensatory activity during singing. Such a distribution
makes it possible to identify typical areas of tension in stu-
dents at the initial stage and correlate them with the pecu-
liarities of respiratory and phonation coordination (Fig. 2).

I 62%
I ——— 58%
R, 54.%,
I 28%

I 23%

20%

30% 40%
Percentage of students, %

50% 60% 70%

Figure 2. Localisation of the most pronounced manifestations of muscle tension at the assessment stage

Source: compiled by the author

The distribution of indicators also demonstrated that
the most frequent manifestations of tension were associat-
ed with compensatory reactions occurring during the coor-
dination of breathing and phonation. The predominance of
shoulder elevation during inhalation (62%) together with
high rates of neck tension (58%) and lower jaw fixation
(54%) indicated that students tended to stabilise sound

production through excessive muscular effort rather than
coordinated respiratory support. At the same time, lower
rates of postural abnormalities and facial muscle tension
(28% each) suggested that global body imbalance was less
pronounced than localised tension directly involved in vo-
cal action. This pattern indicates that, at the initial stage
of training, difficulties were concentrated primarily in the
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mechanisms responsible for the initiation and mainte-
nance of sound rather than in general body organisation.
Comparison of muscle tension manifestations across the
Vocal Performance, Vocal Arts and Music Education pro-
grammes made it possible to clarify how the type of vo-
cal tasks and the format of training influenced the bodily

organisation of singing. In Vocal Performance, tension was
mainly associated with technically complex vocal tasks; in
Vocal Arts, it appeared in combination with movement and
stage performance; and in Music Education, it was more
often expressed as generalised body tension with unstable
breathing and unclear localisation (Table 1).

Table 1. Differences in the manifestations of muscle tension depending on the educational programme

Educational program Type of muscle tension

Main manifestations

Vocal performance Localised, technically induced

Tension in specific areas (neck, jaw) during technically complex vocal tasks

Vocal arts Combined with motor activity

Tension arises in interaction with movement and stage performance

Music education Generalised, diffuse

Overall body tension, unstable breathing, lack of clear localisation

Source: compiled by the author

The comparison across educational programmes also
demonstrated that muscle tension developed through
different compensatory mechanisms depending on the
dominant learning activities and performance require-
ments. In the Vocal Performance programme, tension was
more often localised and appeared during technically de-
manding vocal tasks, which indicated a direct connection
between muscular overload and the pursuit of technical
precision. In Vocal Arts, the integration of singing with
movement and stage performance created additional coor-
dination demands, causing tension to emerge through the
interaction of vocal and motor activity. By contrast, stu-
dents of Music Education more frequently demonstrated

6.8

O~ DN W 10N 100

Self-assessment (10-point scale)

diffuse and less clearly localised tension patterns, suggest-
ing insufficiently stabilised vocal-body coordination and a
lower level of differentiation between breathing, posture
and phonation processes. These differences indicate that
muscle tension in beginning singers is shaped not only by
vocal technique itself, but also by the broader educational
and performative context in which vocal skills are formed.
The correlation between students’ self-assessment and
external expert evaluation made it possible to determine
the level of reflexive control during vocal training. Com-
parison of these indicators makes it possible to establish
how adequately students perceive their own bodily state
during singing (Fig. 3).

2.1

Expert assessment (3-point scale)

Figure 3. Correlation of self-assessment and expert assessment of muscle tension at the statement stage

Source: compiled by the author

The comparison of self-assessment and expert eval-
uation demonstrated a noticeable discrepancy between
students’ subjective perception of muscle tension and
the externally observed manifestations of vocal-body
imbalance. While students assessed their tension at
6.8 points on a ten-point scale, the expert evaluation
reached 2.1 points on a three-point scale, which corre-
sponded to a relatively high level of objectively recorded
tension manifestations. This difference indicated that
students tended to perceive muscular discomfort in a
generalised way without sufficiently differentiating its
localisation, intensity or connection with specific vocal
actions. The results also suggested that beginning vocal-
ists experienced difficulties in recognising compensato-
ry muscular patterns during singing, particularly those
related to breathing coordination, neck tension and
jaw fixation. Such indicators point to an insufficiently
developed reflective component of vocal training and

confirm the importance of pedagogical methods aimed
at strengthening body awareness, self-observation and
conscious regulation of vocal action.

During the 12 weeks of the formative stage, the exper-
imental group recorded a gradual decrease in the overall
muscle tension index from 2.1 to 1.2 points. The dynam-
ics of changes was not uniform, as different components
of the vocal action responded to the pedagogical influence
at different rates. At weeks 1-3, the most noticeable chang-
es concerned respiratory coordination. The frequency of
shoulder raising during inhalation decreased, exhalation
became more even, and the beginning of the sound be-
came less sharp. This indicated a primary decrease in the
compensatory activity of the shoulder girdle and neck. At
4-7 weeks, phonation changes became more pronounced.
Students started the sound more steadily, used a hard at-
tack less often, and were better able to hold short vocal
phrases without additional forceful pressure. During this
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period, the overall level of tension decreased more slowly,
but the changes became more stable. At 8-10 weeks, artic-
ulatory and postural indicators began to change more no-
ticeably. There was an improvement in mandibular control,
a decrease in neck tension, and stabilisation of the head
and body position during vocalisations. These components
took longer to develop as they were associated with ha-
bitual motor patterns. At 11-12 weeks, the results became
more stable in different performance conditions. In the
exercises and vocalisations, the reduction of tension was
more pronounced, while in the artistic fragments some
manifestations of tension were still present. The students’

-0.2 points
2.5 (-10%)
2
1.5
1 1.8
0.5
0

Control group

ability to identify their own tension increased from 3.2 to
6.9 points on the self-assessment scale, which showed the
development of reflexive control and gradual coordination
between the inner feeling and external manifestations of
vocal action. Comparison of changes in the general mus-
cle tension index between the control and experimental
groups made it possible to evaluate the effectiveness of
different approaches to the organisation of vocal training.
Fixing the indicators before and after the formative stage
made it possible to establish the extent to which targeted
pedagogical influence affects the level of coordination and
tension reduction (Fig. 4).

-0.9 points m Before
(-43%) After
1.2

Experimental group

Figure 4. Dynamics of the general index of muscular tension in the control
and experimental groups before and after the formative stage

Source: compiled by the author

The dynamics presented in Figure 4 showed that both
groups demonstrated a decrease in the general index of
muscle tension, but the scale of change was different. In
the control group, the index decreased from 2.0 to 1.8
points, which amounted to a reduction of 0.2 points or
10%. In the experimental group, the decrease was con-
siderably more pronounced: from 2.1 to 1.2 points, with
a reduction of 0.9 points or 43%. Thus, the experimental
group showed more than four times greater improvement
than the control group. This indicates that the additional

set of pedagogical methods had a stronger effect on re-
ducing muscle tension than standard vocal training alone.
Qualitative changes in vocal technical indicators reflect
not only a decrease in muscle tension, but also a restruc-
turing of the way the vocal action is organised. Compari-
son of these changes between the control and experimen-
tal groups made it possible to determine how different
teaching models influenced the stability of sound pro-
duction, the nature of the onset, and the level of student
autonomy (Table 2).

Table 2. Qualitative comparison of changes in vocal and technical indicators between groups

Vocal-pedagogical indicator

Experimental group

Control group

Sound stability

Noticeable improvement; sound became more even
in exercises, vocalises, and short repertoire excerpts

Improvements were inconsistent and
mainly observed in simple exercises

Onset of tone (attack)

Reduced hardness of attack; onset became softer
and more coordinated

Hard attack persisted in more complex
tasks and at higher dynamics

Phrasing

More even phrasing with improved breath
distribution

Phrasing remained dependent on
continuous teacher guidance

Articulatory freedom

Reduced jaw fixation; articulation became more
flexible

Jaw tension persisted, especially in more
demanding vocal passages

Increased ability to self-correct posture, breathing,

Corrections mostly occurred after direct

Dependence on teacher feedback

and jaw position

teacher intervention

Source: compiled by the author

The comparison of vocal-pedagogical indicators
demonstrated that the experimental group showed more
stable and coordinated changes across all analysed pa-
rameters. Sound production became more even not only
in isolated exercises but also in vocalises and short rep-
ertoire excerpts, whereas in the control group improve-
ments remained limited mainly to simpler technical tasks.

Differences were also observed in phonation quality: stu-
dents in the experimental group demonstrated a softer and
more coordinated onset of tone, while hard attack contin-
ued to appear in the control group during more demanding
passages and increased dynamics. In phrasing, the experi-
mental group achieved more balanced breath distribution
and greater continuity of vocal lines, whereas students in

(e
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the control group still relied heavily on continuous teacher
guidance. Changes in articulation also differed between the
groups: jaw fixation decreased and articulatory movements
became more flexible in the experimental group, while per-
sistent jaw tension remained characteristic of the control
group, especially in technically complex fragments. The
data additionally showed a reduction in external pedagog-
ical dependence. Students in the experimental group inde-
pendently corrected posture, breathing and jaw position
in 64% of cases, compared with 27% in the control group,
where correction predominantly occurred only after direct
teacher intervention.

The most pronounced initial effect was provided by
breathing and coordination exercises, as they affected the
basic mechanism of vocal action - the coordination of in-
halation, exhalation and sound onset. The students grad-
ually reduced the need to compensate for breathing insta-
bility by tensing the neck, shoulder girdle or larynx. The
most rapid changes were in such indicators as shoulder
raising during inhalation, abrupt onset of phonation, and
uneven exhalation. This showed that breathing work was of
primary importance for reducing the overall level of mus-
cle tension. The body awareness method had a less rapid,
but more lasting effect. Its result was manifested not only
in the reduction of individual clamps, but also in a change
in the way students observed themselves. They could more
accurately identify the area in which tension arose, associ-
ate it with a specific vocal action, and respond more quickly
to pedagogical instruction. The most noticeable effects of
this method were on the control of the lower jaw, head po-
sition, shoulder girdle, and overall postural organisation.
Verbal pedagogical modelling proved to be effective when
the instructions were specific. Generalised instructions
such as “relax” did not provide stable correction, as they

did not indicate the exact action to the student. Instead,
phrases such as “leave your shoulders still when you in-
hale”, “don’t lock your lower jaw”, “start the sound softer”
provided a clear reference point and reduced the number
of repeated errors. This increased the controllability of the
learning process. Vocal exercises with a low level of force-
fulness helped to stabilise sound production. Short chants
in the middle tessitura, humming, singing on comfortable
vowels and legato in a small range allowed students to per-
form tasks without forcing the sound. However, their ef-
fect was most consistent when they were combined with
breathing exercises and body control. The isolated use of
such exercises reduced tension only within a specific task.
The reflective vocal diary enhanced the students’ ability to
record their own changes. The post-class notes helped to
track in which situations tension arose most often, which
exercises produced tangible results, and which pedagogical
instructions were most understandable. Thanks to this, the
students gradually moved from passively following instruc-
tions to consciously controlling their own vocal and bodily
state. The integrated application of the methods provided a
cumulative effect. Breathing exercises reduced the primary
tension, body awareness helped to recognise it, verbal in-
structions directed correction, vocal exercises consolidated
the new way of sound formation, and the diary supported
reflective control. It was the combination of these methods
that proved to be most effective, as it affected not a single
manifestation of tension, but the entire structure of vocal
action. Self-assessment made it possible to record students’
perception of their bodily state during singing and to deter-
mine the extent to which their ability to recognise muscle
tension changed after the formative stage. These data com-
plemented the results of the external assessment, as they
reflected the internal level of vocal-bodily control (Table 3).

Table 3. Students’ self-assessment data on muscle tension

Indicator Experimental group Control group Interpretation of results
Subjective perception of tension 6.8 Doints 6.8 Points The initial level of subjective tension
before the formative stage P ©P was the same in both groups
Subjective perception of tension . . The reduction was more pronounced
after the formative stage 3.9 points 6.1 points in the experimental group
Dynamics of subjective tension -2.9 points -0.7 points The set of pedagogical methods contributed

to a greater reduction in internal discomfort

Discrepancy between
self-assessment
and expert assessment

from 1.2 to 0.4 points

A more accurate perception
of one’s own condition was formed
in the experimental group

slight decrease

Role of the reflective journal
strategies

Systematic recording of tension
zones, causes, and correction

The journal supported the development

Not applied of self-observation and reflective control

Source: compiled by the author

The results showed that in the experimental group the
subjective feeling of tension decreased and the accuracy of
self-observation increased. This confirmed that the peda-
gogical complex influenced not only the external manifes-
tations of tension, but also the development of students’
reflexive ability to control their own state while singing.
The generalisation of the data obtained showed a decrease

in the overall level of muscle tension in the experimental
group, improvement of respiratory coordination and sta-
bilisation of sound production. Respiratory and phonation
indicators responded most quickly to the pedagogical in-
fluence: shoulder raising during inhalation decreased, ex-
halation became more even, sound onset was softer, and
vocal phrases were more stable. Postural and articulatory
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changes were formed more slowly. Neck tension, lower jaw
fixation and unstable body position proved to be more per-
sistent manifestations, as they were associated with fixed
motor habits. Their correction required not only repetition
of exercises, but also the development of body awareness
and self-observation. The best results were achieved with
a regular combination of several methods: breathing and
coordination exercises, body awareness, vocal tasks with
low strength load, specific pedagogical instructions and
a reflective diary. It was the comprehensive use of these
tools that ensured not a situational reduction of tension,
but a gradual change in the way of vocal action. The overall
dynamics showed the transition of students from depend-
ence on external prompts from the teacher to more inde-
pendent regulation of their own state. Students more accu-
rately identified areas of tension, responded more quickly
to pedagogical instructions, and more often corrected
their breathing, body position, and sound production.

DISCUSSION

The obtained results made it possible to specify the peda-
gogical interpretation of muscle tension as a consequence
of impaired coordination of vocal-body processes and to
correlate it with modern approaches to vocal pedagogy.
The established dominance of medium and high levels of
tension at the initial stage of training was consistent with
the provisions of M. Urbano & Y. Bensoussan (2025), who
emphasised that muscle tension in singers is systemic and
requires an interdisciplinary approach. At the same time,
this study showed that even within the framework of ped-
agogical influence without the involvement of medical in-
terventions, a significant reduction in tension is possible,
which clarified the limits of the effectiveness of purely
pedagogical means. The results, which showed a gradual
decrease in tension through a combination of breathing,
body and verbal methods, correlated with the findings of
N. Molins-Macau (2025), who proved the effectiveness of
body-mind approaches in vocal practice. However, in con-
trast to the generalised conclusions about the positive
impact of body methods, the data obtained showed their
differentiated effect: body awareness provided not a rapid
reduction of tension, but stabilisation of the ability to rec-
ognise it. This made it possible to clarify the function of
such approaches as a tool for long-term regulation rather
than operational correction.

Observations on the localisation of stress in the neck,
shoulder girdle and jaw were consistent with the results of
N. Henry (2021), where these areas were identified as key
in the formation of technical problems. However, the pres-
ent study showed that their role changes depending on the
stage of training: at the initial level, the tension is gener-
alised, while in more trained students it becomes localised.
This complemented the previous findings by introducing
the factor of learning dynamics. The analysis of phona-
tion changes, in particular the reduction of the stiffness of
the sound attack, correlated with the position of J. Seesh-
oltz (2022), who considered hyperduction as a consequence

of excessive muscle effort. At the same time, the results
demonstrated that the correction of this phenomenon is
possible not only through work with the vocal folds, but
also through changes in respiratory coordination. This
conclusion expanded the understanding of cause-and-ef-
fect relationships in the formation of phonation disorders.
The revealed dependence of the effectiveness of ped-
agogical influence on the sequence and load of vocal tasks
was consistent with the approach of K. Lawrence (2022),
where vocal activity was considered through the prism of
load physiology. However, the results of the study showed
that the principles of gradual complication should be com-
plemented by the development of body awareness, other-
wise even an optimally constructed load can lead to the
accumulation of tension. The results on the effectiveness
of the combination of methods correlated with the findings
of C. Gassull et al. (2024), where body practices were con-
sidered as an auxiliary tool for voice optimisation. How-
ever, this study showed that the isolated use of individual
methods does not provide a sustainable result. This made
it possible to clarify their role as components of a single
pedagogical system, rather than autonomous means. The
concept of functional unity of voice proposed by B.M. Do-
scher (2023), found confirmation in the established inter-
dependence of respiratory, bodily and phonation indica-
tors. At the same time, the empirical data concretised this
idea by showing that the violation of unity had different
intensity depending on the component, which opened up
the possibility of differentiated pedagogical influence.
The comparison of the results between the experimen-
tal and control groups was consistent with J. Sear (2024),
where the structured nature of vocal training was con-
sidered a condition for improving the quality of learning.
In the present study, this thesis was specified: it was not
the orderliness of the classes that proved to be effective,
but the organisation in which breathing, body-oriented,
vocal-technical and reflective methods were combined
into a single sequence. In the control group, maintaining
the usual programme resulted in only a slight decrease
in tension, while in the experimental group, the complex
impact contributed to a more noticeable restructuring of
the vocal action. This made it possible to clarify the con-
cept of pedagogical design: it should include not only the
selection of exercises and repertoire, but also the logic of
the transition from external teacher correction to student
self-regulation. The identified role of respiratory coordi-
nation correlated with the results of Y. Wang (2024), who
emphasised the importance of conscious breath control in
vocal training. At the same time, the data obtained showed
that breath control had a lasting effect only if it was bodily
integrated. Excessive concentration on breathing without
simultaneously working with the position of the shoul-
ders, neck, jaw, and body did not completely eliminate
compensatory clamps. This clarified the boundaries of
cognitively oriented approaches: breathing awareness was
necessary but not sufficient without sensorimotor control.
The psychological aspect of muscle tension, considered by
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D. Celik (2025), was confirmed by the change in students’
self-esteem. In this study, bodily tension in vocal perfor-
mance was related not only to the physical state, but also
to the nature of self- perception, the level of internal con-
trol, and the psycho-emotional response to performance.
The results of the present study confirmed this conclu-
sion: after the formative stage, the subjective feeling of
tension in the experimental group decreased, and the
discrepancy between self-assessment and expert assess-
ment became smaller. This indicated that the pedagogical
influence changed not only the external manifestations of
tension, but also the students’ ability to recognise their
own vocal- bodily state more accurately. The inclusion of
mindfulness elements in vocal training, substantiated by
X. Wang (2025), correlated with the effect of the reflective
diary used in this study. In previous work, the emphasis
has been placed on the connection between mindfulness
practices and improved performance stability and well-be-
ing. The results obtained refined this approach, as the
reflective practice produced a measurable pedagogical ef-
fect: students more often associated tension with specific
vocal actions, responded more quickly to instructions, and
corrected their breathing, body position, and articulation
more independently. Thus, mindfulness manifested itself
not as a general psychological resource, but as a tool for
developing vocal self-regulation.

The reduction in dependence on the teacher was con-
sistent with the approach of M. Hoch et al. (2025), in which
student-centred learning was associated with the develop-
ment of autonomy, awareness and students’ participation
in managing their own vocal development. In the present
study, this position was empirically clarified: autonomy was
not formed only through a change in the teacher’s role or
through greater freedom in learning. It developed gradual-
ly through work with specific mechanisms of vocal action,
including breathing, body position, jaw position, sound at-
tack and recognition of tension. The reduced need for con-
stant pedagogical prompts showed that a student-centred
approach required not only changes in communication, but
also a methodically organised system of self-regulation.

The conclusions of T.]. Clark (2024) about the need to
modernise vocal pedagogy were also confirmed by the re-
sults obtained. In the previous study, modernisation was
associated with updating the content, methods and prin-
ciples of vocal training in accordance with the needs of
modern music education. The results of the present study
have specified which components of such modernisation
were effective at the initial stage: breathing coordination,
body awareness, accuracy of verbal instructions and reflec-
tive self-assessment. Thus, the renewal of vocal pedagogy
proved to be effective when it was aimed at restructur-
ing the way of vocal action, and not just at expanding the
methodological arsenal. The problem of training future
teachers, considered by M.N. Hinds (2025), received an
additional explanation through the results of this study.
The work emphasised the need to strengthen the vocal
and pedagogical training of students who will work with

the voice of other performers in the future. The findings
concretised this thesis: pedagogical competence had to
include not only knowledge of vocal technique, but also
the ability to recognise muscle tension as a systemic phe-
nomenon. It was about the ability to see the connection
between breathing, posture, phonation, articulation, and
the student’s level of self-control. This clarified the content
of the future teacher’s training, since working with tension
required not situational remarks, but a consistent selec-
tion of pedagogical methods. In general, the comparison of
the results revealed that current research captures certain
aspects of the problem of muscle tension, while the data
obtained demonstrated it as an integrative pedagogical
phenomenon. This made it possible not only to confirm the
existing provisions, but also to clarify them in the direction
of systematic organisation of vocal training.

CONCLUSIONS

It was established that muscle tension in vocal singing
resulted from impaired coordination of breathing, phona-
tion, articulation and posture. It appeared as compensatory
tension in the neck, shoulder girdle and jaw, which initially
supported sound production but later became fixed as an
ineffective motor pattern. Its reduction required breath-
ing and coordination exercises, body awareness, controlled
vocal tasks, precise verbal instructions and reflective prac-
tices. The empirical test confirmed the effectiveness of the
proposed complex. In the experimental group, the overall
tension index decreased from 2.1 to 1.2 points, compared
with 2.0 to 1.8 points in the control group. Shoulder raising
during inhalation decreased by 41%, jaw tension by 36%
and neck tension by 33%, while in the control group these
indicators changed by 12%, 10% and 9%. Students in the
experimental group independently corrected body position
and breathing in 64% of cases, compared with 27% in the
control group. Subjective tension decreased from 6.8 to
3.9 points, and the discrepancy between self-assessment
and expert assessment declined from 1.2 to 0.4 points. It
was found that the integrated use of methods ensured the
greatest pedagogical effect. Breathing exercises reduced
primary tension, body awareness and reflective diary en-
tries strengthened self-observation, verbal instructions
improved correction accuracy, and vocal exercises consoli-
dated new coordination. Consequently, the overall tension
index decreased from 2.1 to 1.2 points, subjective tension
from 6.8 to 3.9 points, and students independently correct-
ed body position and breathing in 64% of cases. The study
was limited by the small sample of beginner students, the
12-week observation period and the absence of instru-
mental physiological measurements. Further research was
considered promising in terms of expanding the sample,
including students with different levels of training, ex-
tending the observation period and applying instrumental
methods for assessing muscle activity.
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MeparoriyHi MeToaU NogonaHHA M'30BOI Hanpyrm
Y CTYAEHTIB-BOKaNICTiB HA NMOYAaTKOBOMY eTani HaB4YaHHS
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AHOTaUifa. MeTono mocaigkeHHs 6y10 BM3HAYeHHA e(eKTUBHOCTI KOMIUIEKCY IIeJaroriyHuMX MeTOMiB M
3MEHIIEeHHS M’SI30BOi HAmNpyrM Yy CTYLEeHTiB-BOKAJIiCTiB Ha IIOYAaTKOBOMY eTami HaBuaHHS. MeTomosoris
nepen6ayvasna KBasiekCIiepMMeHTaIbHUIL AY3aiiH 3 TIONepeIHIM Ta MiICYMKOBMM TeCTYBaHHSIM, 1[0 Peani30ByBaBCs
NpOTAroM 12 TVKHIB HaBYaJIbHOTO ceMecTpy. By/io BUKOpMCTaHO O€IHAHHS TeOPeTUYHOTO y3aralbHeHHS MiX07iB
JI0 TIPUPOAY M’SI30BOi HAIPyrM Ta eMIipMYHOTO TeCTYBaHHS BIUIMBY IeJaroriyHoro KOMILIeKCy Ha BuOipIi 3 48
CTYIeHTiB, pO3/ii/IeHMX Ha eKCIIepYMMEeHTa/lbHY Ta KOHTPOJAbHY I'pynu. Pe3ynbraTy noxkasasnu, 110 Ha IOYaTKOBOMY
eTari mepeBaskaju cepefHiit Ta BUCOKMIA piBHI M’s130BO1 HaNpyTy, epeBakHO B 0671acTi 1ni, Me40BOro mosica Ta
HIKHBOI 1enenu. [Ipotsarom 12-TmskHeBoro GOpMYyBaJbHOIO eTaly B eKCIIepUMMeHTaJIbHil IPyIli crocTepiraaiocs
3HIMKEHHS 3arajJbHOrO0 iHAeKcy Hampyru 3 2,1 mo 1,2 6ana. Hait6inbin BupaskeHi 3MiHM CTOCYBaIMCST TTOKAa3HUKIB
IuxaHHS Ta QoHeLii: MIHATTS IIevelt mig yac BOMXY 3MeHIIMIocs Ha 41 9% mopiBHSIHO 3 12 % y KOHTPOJbHI
IpyIni, Hampyra mienenu — Ha 36 % mopiBHSHO 3 10 %, a Hanpyra mwmni — Ha 33 % nopiBHAHO 3 9 %. CTymeHTH
eKCIlepYMEeHTaAbHOI IPyNy TAaKOX CaMOCTiiHO KOPUTYBalM IOJOXKEHHS Tija Ta AMXaHHS Y 64 % BUIAJKiB, TONI
SIK 'y KOHTPOJIbHIi IPYTIi 11e/1 TOKa3HMK He TepeBuinyBaB 27 %. PiBeHb Cy6’eKTMBHOI HANIPY)X€HOCTi 3HU3UBCSA 3 6,8
[0 3,9 6aniB B eKCIiepMMeHTalbHi Tpymi Ta auiie 3 6,8 1o 6,1 6ayiB y KOHTPOIbHI TPy, TOAI IK PO36IKHICTh
MiX CaMOOIIHKOIO Ta €KCIIEPTHOIO OLiHKOW 3MeHImiacst 3 1,2 go 0,4 6amni. [IpakTMYHe 3HAYEHHS ITOCTiIKEHHS
TOJISITA€ B MOKJIMBOCTI BUKOPUCTAHHSI OGIPYHTOBAHOTO KOMILIEKCY METOJIB /ISl CCTEMAaTUYHOTO (hOPMYBaHHS
rOJI0COBO-TiZIeCHOI KOOpAMHALil Ta PO3BUTKY HABMYOK CaMOpPEryJslil y CTYLeHTiB

KniouvoBi cnoBa: guxanbHa KoopauHalis; (oHALis; apTUKY/IALifg; 3BYKOyTBOPEHHS; TilleCHa CBiZOMiCTh;
caMoperyJslLis j
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