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Abstract

Objectives. Bocce is a precision sport that requires coordination and technical control. In the Raffa specialty, upper
limb coordination and postural control are particularly important. Despite its widespread practice, research on the
functional characteristics of youth players remains limited. This exploratory analytical pilot study aimed to examine
joint mobility as a functional configuration within the movement system underlying the Raffa technical gesture.
Materials and Methods. Twenty-five athletes aged 14-18 years were assessed during regional training events
organized by the Campania Bocce Committee. Joint mobility was evaluated using three field tests: the Shoulder
Mobility Test, a scapulo-humeral mobility test with stick rotation, and a seated forward trunk flexion test. Descriptive
statistics, independent samples t-tests, and Pearson correlations were calculated. Bartlett’s test of sphericity and an
exploratory Cronbach’s alpha were used to assess the integrative structure of mobility parameters.

Results. Significant differences emerged in scapulo-humeral mobility and spinal flexibility, whereas no differences
were found in shoulder mobility. Correlation analyses revealed weak to moderate relationships among the variables.
Bartlett’s test (x*;=9.63, p=0.022) and a Cronbach’s alpha of 0.65 supported the presence of an integrated mobility

structure, indicating interdependence among segments.

Conclusions. Joint mobility acts as a non-linear, context-dependent resource, functioning as both a facilitator and
a constraint depending on its integration within the movement system. Functional effectiveness in the Raffa gesture
depends on the balance among shoulder, scapulo-humeral, and spinal components rather than on isolated maximal
values. The study proposes a preliminary explanatory framework in which joint mobility mediates the relationship

between movement amplitude and control.
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Introduction

The game of bocce represents one of the most deeply
rooted sporting disciplines in European and Mediterranean
traditions, characterized by a long cultural history and by a
progressive technical and regulatory evolution that has
consolidated its identity within the contemporary sports
landscape (Febrianingrum, & Diana, 2021). Today this
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discipline is recognized as a highly codified precision sport
in which technical skills, motor control, and the management
of environmental variables play a central role in determining
performance outcomes. Within the international organizational
framework, the sport of bocce is structured into three main
specialties, Volo, Pétanque, and Raffa, each characterized by
specific technical, regulatory, and biomechanical dynamics.
Among these, the Raffa specialty represents one of the most
widespread and practiced forms in Italy, distinguished by the
particular technical complexity of the motor actions required
and by the high level of precision demanded during the phases
of play (Tiirkmen et al., 2018).
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The growing attention toward the scientific analysis of
sports performance has progressively involved disciplines
traditionally considered less investigated compared with
team sports or widely practiced Olympic disciplines. In this
context, bocce is increasingly emerging as a field of interest
within sport and exercise sciences, particularly with regard
to the study of performance models and the physical and
coordinative components that contribute to the effectiveness
of the technical gesture. Despite the apparent simplicity of
the actions involved, performance in bocce, and especially in
the Raffa specialty, requires a sophisticated balance between
motor precision, intersegmental coordination, postural
control, and the management of force (Simsek, & Kesilmis,
2022). These elements become particularly evident during
the phases of shooting and pointing, in which the player
must accurately regulate the trajectory and velocity of the
bowl while maintaining stability and fluidity of movement
(Irawan et al., 2024).

Within this framework, one of the least investigated yet
potentially relevant aspects for understanding performance
concerns the role of joint mobility. Joint mobility represents a
fundamental component of motor functionality, understood
as the capacity of a joint to move within its physiological
range of motion in a controlled and efficient manner.
Joint mobility should not be considered as an isolated
characteristic, but rather as a functional element within
the kinetic chain, contributing to the coordination between
proximal stability and distal movement control required
for precise motor execution, and enabling the efficient
transmission of forces along the movement sequence. In
the context of sports technique, it contributes to the quality
of motor execution, influencing coordination, movement
economy, and injury prevention. In disciplines that require
precision gestures and repetitive movements, such as bocce,
joint mobility assumes particular significance because it
allows the optimization of the kinetic chain involved in the
execution of the technical gesture. However, in precision-
based motor tasks, joint mobility should not be interpreted
as a uniformly beneficial attribute, as both insufficient and
excessive mobility may alter the balance between movement
amplitude and control, potentially affecting the stability
and reproducibility of the gesture. In the game of Raffa, the
motor gesture that characterizes the principal actions of play
involves a coordinated sequence of movements engaging
several body segments, particularly the dominant upper limb,
the trunk, and the lower limbs (Helmi, et al., 2024). During
the execution of shooting or pointing actions, the player
performs a coordinated movement that begins with body
positioning and develops through a progressive activation
of the kinetic chain, culminating in the release of the bowl.
Within this motor sequence, the mobility of the shoulder,
elbow, and wrist joints plays a decisive role in ensuring
fluidity and precision of the gesture. At the same time, the
mobility of the pelvis and lower limbs contributes to postural
stability and to the correct distribution of forces during the
execution phase (Gir et al., 2022). In this perspective, joint
mobility assumes a regulatory role within the movement
system, influencing the balance between movement
amplitude and control, and determining the conditions
under which the technical gesture can be executed with
accuracy and consistency. Accordingly, joint mobility may
be conceptualized as a resource operating under specific

functional conditions, rather than as a linear determinant
of performance.

Despite these biomechanical and functional
considerations, the scientific literature dedicated to the
analysis of the physical characteristics of bocce players still
appears limited, particularly when compared with the large
body of studies available in other sporting contexts (Firdaus,
& Irfan, 2023). Most of the existing research mainly focuses
on the technical and tactical aspects of the game or on
competitive dynamics, while the physiological and motor
components that characterize the athlete’s performance
model remain insufficiently explored (Hafidz et al., 2024).
This gap becomes even more evident when attention shifts
to the youth sector, an area in which knowledge of athletes’
motor characteristics can represent a fundamental tool for
guiding processes of sports training and the development of
technical competencies (Latino et al., 2019).

The study of motor abilities in young athletes represents
a field of considerable interest within sport sciences because
it allows researchers to understand how processes of growth
and maturation interact with motor learning and with
the development of specific abilities required by a given
discipline (Susanto et al., 2024). In the case of bocce, and
particularly within the Raffa specialty, youth development
represents a crucial phase for the acquisition of the technical
and coordinative foundations of the game gesture. During
this stage, joint mobility may play a particularly relevant role
because it supports motor learning and the development of
efficient movement patterns (Scamardella et al., 2025).

Joint mobility in young athletes is influenced by
several factors, including biological age, level of physical
activity, individual morphological characteristics, and
previous motor experiences. During growth phases, the
musculoskeletal system undergoes important structural
and functional changes that may influence the movement
capacity of the joints. A proper evaluation of joint mobility
during this stage of development can therefore provide
useful indications both for optimizing training programs
and for preventing possible functional limitations that might
negatively affect the quality of the technical gesture (Raiola
etal., 2015).

Furthermore, the analysis of joint mobility in young
bocce players may contribute to the definition of a more
precise performance model for this sport discipline. The
concept of a performance model represents a fundamental
tool within training methodology because it allows
the identification of the set of physical, technical, and
psychological characteristics that contribute to the realization
of effective performance. Through the identification of
the variables that most strongly influence performance, it
becomes possible to guide training processes and athlete
development in a more targeted and evidence-based
manner (Irawan, 2019). From this standpoint, joint mobility
can be conceptualized as a functional variable within the
performance model, interacting with coordination, postural
control, and movement stability to influence the effectiveness
and reproducibility of the technical gesture. In this sense,
its contribution to performance should be interpreted in
relation to its capacity to remain within functional limits
compatible with control demands, rather than in terms of
maximal range of motion alone.
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In the specific case of bocce, the definition of a
performance model appears particularly complex because
the discipline lies at the intersection between precision sports
and technical coordinative activities. Competitive success
does not depend exclusively on traditional conditional
abilities such as strength or endurance but rather on a
combination of fine motor skills, neuromuscular control,
concentration capacity, and the management of the playing
space. Within this framework, joint mobility may represent
a functional component capable of indirectly influencing the
effectiveness of the technical gesture and the overall quality
of performance (Eler, & Eler, 2018).

Another element of interest concerns the possibility
of using joint mobility assessment as a monitoring tool
within the developmental pathway of young athletes. The
introduction of functional evaluation protocols within bocce
schools and youth sectors could foster greater awareness of
athletes’ motor characteristics, enabling coaches to adapt
training programs to the specific needs of individual players
(Badruzaman, 2021).

In light of these considerations, there is a clear need
to further investigate the motor characteristics of young
practitioners involved in the Raffa specialty, with particular
attention to joint mobility and its potential role in supporting
the effectiveness of the technical gesture. The lack of
systematic data in this field makes it necessary to initiate
exploratory studies and pilot projects capable of providing
initial indications useful for the construction of a more solid
knowledge base (Yuan, & Li, 2022).

The present study is positioned within this exploratory
perspective, with the aim of contributing to the
understanding of joint mobility characteristics in young
bocce players engaged in the Raffa specialty. Through the
assessment of selected mobility parameters involving the
shoulder complex and the spinal column, this research seeks
to provide an initial functional profile of joint mobility in
youth athletes practicing this discipline. In particular, the
study aims to analyze joint mobility not only in terms of
variability, but also in relation to its potential functional
role within the movement system underlying the technical
gesture of bocce. Furthermore, the study seeks to provide
an initial interpretative framework for understanding how
different mobility characteristics may influence movement
control, coordination, and the balance between stability
and mobility in young athletes. More specifically, the study
adopts a functional systems perspective in which joint
mobility is interpreted as an organized set of interdependent
components within the movement structure of the Raffa
technical gesture. Within this framework, shoulder mobility
is considered to support distal segment orientation and fine
modulation of the release phase, scapulo-humeral mobility
contributes to the regulation of movement amplitude and
trajectory continuity, and spinal flexibility plays a key role in
postural organization and in the transmission of forces along
the kinetic chain. The interaction among these components
is hypothesized to determine the functional balance between
movement amplitude and control, which is essential for
ensuring accuracy, consistency, and reproducibility of the
technical gesture. From this standpoint, the effectiveness
of joint mobility depends on its capacity to operate within
a functional range that simultaneously allows sufficient
movement amplitude and adequate control, whereas

deviations toward either insufficient or excessive mobility
may compromise the stability and precision of the gesture.
By framing joint mobility in terms of coordinated functional
roles rather than isolated measures, the study seeks to move
toward a preliminary explanatory model of how mobility
operates within the movement system of young Raffa
athletes.

In doing so, the study intends not only to address a
gap in the existing literature but also to contribute to the
development of greater scientific awareness surrounding a
sporting discipline that, although deeply rooted in tradition,
continues to evolve and offer new research perspectives
within the field of sport and exercise sciences.

Materials and Methods

The present research was designed as a cross sectional
exploratory analytical pilot study aimed at investigating
joint mobility characteristics in young athletes practicing
bocce in the Raffa specialty. The study sought to provide an
initial functional interpretation of joint mobility parameters
potentially associated with the technical gesture required
in this precision sport. Rather than focusing exclusively
on descriptive profiling, the study aimed to examine joint
mobility as a functional configuration within the movement
system underlying the execution of the technical gesture.
Given the limited scientific literature focusing on the physical
and functional characteristics of bocce athletes, particularly
within youth categories, the study was conceived as an
exploratory investigation intended to collect preliminary
data useful for future research and for the development of
a more structured performance model in this discipline.
Within this framework, the study adopts an explanatory
perspective by proposing a preliminary model in which
joint mobility is interpreted as an intersegmental component
contributing to movement organization and control.

The research focused on the evaluation of joint mobility
through a set of field based motor tests commonly used
in sport sciences for the assessment of shoulder complex
mobility and trunk flexibility. The tests were selected for
their simplicity of administration, their suitability for use
in sports training environments, and their relevance to the
biomechanical characteristics of the motor actions required
in the Raffa specialty. In this context, the selected tests were
intended to capture functionally relevant aspects of mobility
related to the coordination between upper limb movement,
trunk control, and the overall organization of the kinetic
chain. Accordingly, each measure was considered not only
as an isolated indicator of range of motion, but as a proxy
of specific functional contributions within the coordinated
movement system.

Data collection was carried out during regional training
events organized by the Campania Bocce Committee,
allowing the evaluation of athletes within a standardized
sporting environment. The study design allowed the
collection of objective measurements of joint mobility while
minimizing interference with the athletes’ regular training
activities. This approach ensured that the observed mobility
characteristics could be interpreted in relation to real training
conditions, supporting their relevance within the practical
movement context of the sport. This design supports the
interpretation of mobility data not only as descriptive
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measures, but as elements contributing to a preliminary
explanatory framework of the movement system in young
Raffa athletes.

Participants

The study involved a sample of twenty five young athletes
practicing bocce in the Raffa specialty. All participants
belonged to the junior category and were aged between
fourteen and eighteen years. The sample included both
male and female athletes, specifically fifteen males and ten
females. This age range represents a critical developmental
phase in which motor control, coordination, and mobility
characteristics are still evolving and may influence the
structuring of the technical gesture.

All athletes were actively involved in regional training
programs and participated regularly in sporting activities
related to the Raffa discipline. The participants were recruited
during regional training stages organized by the Campania
Bocce Committee, which represented collective technical
training sessions involving selected youth players.

The inclusion criteria required that athletes were actively
practicing the Raffa specialty and were regularly participating
in training activities. All participants were physically able to
perform the motor tests included in the study.

Procedures

The motor evaluations were conducted during
regional training camps organized by the Campania Bocce
Committee. All tests were performed in January 2026 within
the context of these collective training sessions.

Before the administration of the tests, the athletes
received clear instructions regarding the execution
procedures. The tests were conducted under the supervision
of trained evaluators in order to ensure consistency in
the measurement procedures and to minimize potential
execution errors. Each athlete performed the motor tests
according to standardized protocols. When required by the
test procedure, multiple attempts were allowed in order to
obtain the best possible performance. Adequate recovery
time was provided between attempts to avoid fatigue effects
that could influence the results. The evaluation sessions
were organized in a structured manner, allowing athletes
to complete the different mobility assessments sequentially
while maintaining comparable testing conditions for all
participants.

The study was conducted in accordance with the
principles of the Declaration of Helsinki. The research
protocol was approved by the Institutional Review Board of
the University of Naples “Parthenope” (DiSMMeB Prot. N.
88592/2024). Written informed consent was obtained from
all participants and, in the case of minors, from their parents
or legal guardians prior to participation in the study.

Measures

Three motor tests were administered in order to evaluate
different aspects of joint mobility involving the shoulder
complex and the spinal column. The selection of these tests
was intended to capture functionally relevant components
of mobility associated with the execution of the technical

gesture in bocce, particularly in relation to upper limb
coordination and trunk control. More specifically, each test
was selected to represent a distinct functional component
within the movement system underlying the Raffa technical
gesture, allowing the identification of segment-specific roles
related to distal control, movement amplitude regulation,
and postural stabilization. In this perspective, the assessment
protocol was designed not only to quantify joint mobility,
but to capture functionally meaningful dimensions directly
involved in the organization and control of the Raffa
throwing gesture.

Shoulder Mobility Test

The Shoulder Mobility Test was used to assess the global
mobility of the shoulder joint. The test was performed in a
standing position with the athlete maintaining an upright
posture, feet together, and fists closed with the thumbs
placed inside the hands. One arm was positioned over the
shoulder while the other was placed behind the back, and
the athlete attempted to bring the fists as close as possible
behind the back. The distance between the closest bony
landmarks of the fists was measured in centimeters using a
measuring tape. The test was performed three times for each
side and the best result was recorded. This test provided an
indication of the functional range of motion of the shoulder
complex, which is involved in the execution and control
of the throwing movement. From a functional perspective,
this measure was interpreted as reflecting the capacity of
the shoulder joint to support distal segment orientation and
fine modulation of the release phase, contributing to the
precision and directional control of the technical gesture.
More specifically, adequate shoulder mobility allows the
athlete to position the upper limb effectively during both the
preparatory and release phases, facilitating fine adjustments
of trajectory and enhancing the accuracy and repeatability of
the gesture in a precision task such as Raffa.

Scapulo-humeral Girdle Mobility

The mobility of the scapulo humeral girdle was
assessed through a stick rotation test. The athlete stood
upright holding a stick with both hands positioned at its
extremities and arms extended in front of the body. The
movement consisted of a full circumduction of the arms
performed forward, upward, backward, and downward
until the stick touched the body, followed by a return to
the starting position while maintaining the arms fully
extended. During the test, the evaluator ensured that the
movement of the arms remained symmetrical and that the
elbows were not flexed. At each attempt the grip distance on
the stick was progressively reduced. The final measurement
corresponded to the minimum distance between the hands,
expressed in centimeters, that allowed the athlete to perform
the complete movement correctly. This measure reflects
the coordination and mobility of the scapulo-humeral
complex, which contributes to the control of movement
amplitude and fluidity during the execution of the technical
gesture. Within the functional model adopted in this study,
this parameter was considered indicative of the ability to
regulate movement amplitude and ensure continuity of the
kinematic chain, supporting the generation of a smooth and
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coordinated trajectory during the execution of throwing
actions. Functionally, this component is particularly relevant
in the Raffa gesture because it mediates the transition
between proximal stability and distal control, allowing the
athlete to generate sufficient movement amplitude without
compromising trajectory continuity and coordination.

Spinal Flexibility

The flexibility of the spinal column was evaluated
through a seated forward flexion test similar to the sit and
reach protocol. The athlete sat with the feet fully placed
against the testing bench and performed several preparatory
stretching movements of the lower limb muscles. The arms
were then raised upward and, at the signal, the athlete slowly
bent forward attempting to reach the furthest possible
point on the graduated measuring surface. The position
was maintained for a few seconds before returning to the
starting posture. Two attempts were performed and the best
result was recorded. The measurement was expressed in
centimeters based on the position reached by the fingertips.
Values were recorded as negative when the athlete was unable
to reach the toes and positive when the fingertips passed
beyond them. This test provided an indication of trunk
flexibility, which is functionally related to postural control
and the transmission of forces along the kinetic chain. In
the proposed functional framework, spinal flexibility was
interpreted as a key component for postural organization
and for the effective transmission of forces between lower
and upper body segments, contributing to the stabilization
of the movement and to the maintenance of control during
the execution phase. In the context of the Raffa specialty,
this dimension is crucial for maintaining postural stability
during the execution phase, ensuring that the movement
remains controlled and repeatable while allowing efficient
force transfer along the kinetic chain.

The instruments used for the administration of the tests
included a measuring tape, a graduated testing bench, a
measuring wheel, spatial markers, and a graduated stick.

Statistical Analysis

The collected data were analyzed using descriptive
statistical methods in order to summarize the mobility
characteristics of the sample. For each test the maximum
value, minimum value, mean score, and standard deviation
were calculated separately for the male and female groups.
These indicators were considered not only to describe
variability, but also to identify potential functional ranges
and distribution patterns relevant to movement execution.

In addition, frequency distributions were examined
in order to identify the most recurrent values within each
dataset. This approach allowed the identification of central
tendencies that may reflect typical mobility conditions
within the analyzed group. The descriptive statistical
approach adopted in this study allowed the identification of
general trends and variability patterns within the mobility
performances of the athletes.

Independent samples t-tests were conducted in order
to support a more analytical interpretation of the data.
Differences between male and female groups were examined
using independent samples t-tests. In addition to statistical

significance, effect sizes (Cohen’s d) were calculated to
estimate the magnitude of between-group differences.
Furthermore, correlation analyses (Pearsons r) were
performed to explore the relationships between the different
mobility parameters assessed.

Tofurtherexaminewhetherthethreemobilityparameters
could be interpreted as part of a common functional
configuration, the correlation matrix was additionally
assessed through Bartlett’s test of sphericity. An exploratory
estimate of internal coherence was also calculated using
Cronbach’s alpha. These analyses were intended to support
the interpretation of shoulder mobility, scapulo-humeral
mobility, and spinal flexibility as interrelated components of
an integrated mobility profile.

Given the exploratory nature of the research and the
relatively small sample size, the statistical analysis focused
primarily on descriptive indicators intended to provide an
initial overview of the joint mobility characteristics of young
athletes practicing the Raffa specialty. Within this framework,
the integration of descriptive and inferential analyses including
effect size estimation was intended to support a preliminary
functional interpretation of mobility parameters in relation to
the organization of the movement system.

Results

The analyzed sample consisted of 25 young athletes
practicing bocce in the Raffa specialty, belonging to the
junior category (aged between 14 and 18 years). The group
included 15 male and 10 female participants. All athletes
were subjected to three joint mobility assessments: the
Shoulder Mobility Test, the scapulo-humeral girdle mobility
test, and the spinal flexibility test. The results are presented
separately for the male and female samples. Comparisons
between groups were performed using independent samples
t-tests (Tab. 1), including effect size estimation (Cohen’s d),
and relationships among mobility variables were examined
using Pearson’s correlation analyses. Descriptive statistics for
the total sample and by sex are summarized in Table 1.

Table 1. Descriptive statistics of joint mobility parameters.

Variable Group Min Max Mean SD Range
Shoulder Mobility ~Total 0 23 62 58 23
Male 0 23 8.0 6.8 23

Female 0 10 3.5 3.6 10

Scapulo-humeral  Total 29 120 813 254 91
Mobility Male 66 120 9646 153 54
Female 29 86 588 198 57
Spinal Flexibility =~ Total -4 27 9.0 80 31
Male -4 22 7.0 741 26
Female 5 27 120 8.42 22

Note. Values are reported for the total sample and by sex. Mean
values are presented with standard deviations (SD). Range is
calculated as the difference between maximum and minimum values.

Shoulder Mobility Test

In the male sample, the values recorded in the Shoulder
Mobility Test ranged from a minimum of 0 cm to a maximum
of 23 cm. The mean value was 8 cm with a standard deviation
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of 6.8 cm. The most frequently observed values were 1 cm, 13
cm, and 16 cm, each with an absolute frequency of 2 (Fig. 1).

SHOULDER MOBILITY TEST - MALE

Fig. 1. Shoulder mobility — male sample.

In the female sample, the observed values ranged from a
minimum of 0 cm to a maximum of 10 cm. The mean value
was 3.5 cm with a standard deviation of 3.6 cm. The most
frequently recorded values were 0 cm and 6 cm, both with
an absolute frequency of 3 (Fig. 2).

SHOULDER MOBILITY TEST - FEMALE
12

Athlete 4

[o]
Athlete 1 Athlete 2 Athlete 3 Athlete 5  Athlete 6  Athlete 7 Athlete 8

Fig. 2. Shoulder mobility - female sample.

The comparison between male and female groups did
not show statistically significant differences in shoulder
mobility (t = 1.92, p = 0.067), with a moderate effect size (d
= 0.85), indicating a non-negligible magnitude of difference
despite the lack of statistical significance.

Scapulo-humeral Girdle Mobility

Regarding the scapulo-humeral girdle mobility test, the
values observed in the male sample ranged from a minimum
of 66 cm to a maximum of 120 cm. The mean value was 96.46
cm with a standard deviation of 15.3 cm. The value most
frequently observed was 120 cm, with an absolute frequency
of 3 (Fig. 3).

JOINT MOBILITY TEST - MALE

Fig. 3. Scapulo-humeral mobility - male sample.

In the female sample, the recorded values ranged from a
minimum of 29 ¢cm to a maximum of 86 cm. The mean value
was 58.8 cm with a standard deviation of 19.8 cm. The values
were evenly distributed, with an absolute frequency of 1 for
each recorded value (Fig. 4).

JOINT MOBILITY TEST - FEMALE
100
90
80
70
60

o —
50 - s =
40
30

20

10

0o
Athlete 1 Athlete 2 Athlete 3 Athlete 4 Athlete 5 Athlete 6 Athlete 7 Athlete 8 Athlete 9

Fig. 4. Scapulo-humeral mobility — female sample.

The comparison between groups revealed statistically
significant differences in scapulo-humeral mobility, with
higher values observed in the male sample (t = 5.12, p <
0.001), with a large effect size (d = 2.10), indicating a
substantial between-group difference.

Spinal Flexibility

In the spinal flexibility test, the male sample showed
values ranging from a minimum of —4 cm to a maximum of
+22 cm. The mean value was +7 cm with a standard deviation
of 7.41 cm. The most frequently observed values were 0 cm
and +12 cm, each with an absolute frequency of 3 (Fig. 5).

SPINAL COLUMN TEST - MALE

r1g. 5. dSpinal NEXIDUITY — male sample.

In the female sample, all recorded values were positive
and ranged from a minimum of +5 cm to a maximum of +27
cm. The mean value was +12 cm with a standard deviation
of 8.42 cm. The most frequently observed value was +7 cm,
with an absolute frequency of 3.

The comparison between male and female groups
indicated statistically significant differences in spinal
flexibility, with higher mean values in the female sample (t
= -2.12, p = 0.045), with a moderate effect size (d = 0.63),
suggesting a meaningful difference in trunk flexibility
between groups (Tab. 2).

Pearson’s correlation analyses

Pearson’s correlation analyses were also performed
to examine the relationships among the three mobility
parameters assessed (Fig. 6). A moderate positive correlation
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Table 2 - Summary of joint mobility parameters by gender.

Test Male (Mean + SD)  Female (Mean + SD) p-value Cohen’s d
Shoulder Mobility (cm) 8.0+6.8 35+3.6 0.067 0.85
Scapulo-humeral Mobility (cm) 96.46 + 15.3 58.8 +£19.8 <0.001 2.10
Spinal Flexibility (cm) 7.0£7.41 12.0 £ 8.42 0.045 0.63

Note. Values are presented as mean * standard deviation. p-values refer to independent samples t-tests comparing male and female groups.

Effect sizes are expressed as Cohen’s d. Conventional thresholds for Cohen’s d were applied (small = 0.2, medium = 0.5, large = 0.8).

Table 3. Correlation matrix among joint mobility parameters in young athletes practicing Raffa Bocce.

Variable

Shoulder Mobility

Scapulo-humeral Mobility

Spinal Flexibility

Shoulder Mobility

Scapulo-humeral Mobility

Spinal Flexibility

0.46* (p = 0.023)

0.28 (p = 0.174)
0.41* (p = 0.047)

Note. Values are reported for the upper triangular matrix to avoid redundancy. Diagonal elements (r = 1.00) are not shown. p < 0.05.

Shoulder vs Scapulo-humeral

Shoulder vs Spinal

Scapulo-humeral vs Spinal
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Fig. 6. Scatter plots illustrating the relationships between joint mobility variables in young bocce (Raffa specialty) athletes.

was observed between shoulder mobility and scapulo-
humeral girdle mobility (r = 0.46, p = 0.023). A weak positive
correlation was found between shoulder mobility and spinal
flexibility (r = 0.28, p = 0.174). A moderate correlation was
observed between scapulo-humeral girdle mobility and
spinal flexibility (r = 0.41, p = 0.047). These findings indicate
a pattern of interdependence among segmental mobility
components, supporting their interpretation as functionally
related rather than independent variables.
The correlation matrix is reported in Table 3.

Integrated analysis of joint mobility parameters

To verify whether the three mobility parameters could be
interpreted as part of a shared functional configuration, the
correlation matrix was additionally examined using Bartlett’s
test of sphericity. The test was statistically significant ((3) =
9.63, p = 0.022), indicating that the observed correlations
were sufficient to reject the hypothesis of independence
among variables. In addition, an exploratory estimate
of internal coherence showed a Cronbach’s alpha of 0.65,
suggesting a moderate but meaningful degree of consistency
among the three indicators. Taken together, these results
support the interpretation of shoulder mobility, scapulo-

humeral mobility, and spinal flexibility as components of a
preliminary integrated mobility profile rather than as entirely
separate parameters (Tab. 4). Overall, these results support
the identification of a preliminary “mobility balance profile’,
in which the functional value of joint mobility emerges from
the coherence among segmental contributions rather than
from isolated parameter values.

Table 4. Integrative analysis of joint mobility parameters
based on Bartlett’s test of sphericity and Cronbach’s alpha.

Analysis Statistic Value p-value
Bartlett’s test of sphericity  x* (df = 3) 9.63 0.022
Internal consistency Cronbach’s a 0.65 -

Note. Bartlett’s test evaluates whether the correlation matrix
significantly differs from an identity matrix. Cronbach’s alpha is
reported as an exploratory estimate of internal coherence among
mobility parameters.

An exploratory classification of functional mobility
profiles is presented in Table 5.

Within this exploratory framework, mobility values
were interpreted relative to the internal distribution of
the sample. Lower values were considered indicative of
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Table 5. Exploratory classification of functional mobility
profiles in young Raffa Bocce athletes.

N N
Profile Type Description (Estimated)
Balanced profile Comparable values across 8
shoulder, scapulo-humeral,
and spinal mobility
Upper limb dominant Higher shoulder and scapulo- 7
humeral mobility relative to
spinal flexibility
Trunk dominant Higher spinal flexibility 6
relative to upper limb mobility
Unbalanced profile ~ Marked discrepancies among 4

the three parameters

potentially insufficient mobility, intermediate and balanced
values as functionally adequate, and disproportionately high
values relative to other segments as potentially excessive.
This classification does not define normative thresholds
but provides a sample-based functional interpretation of
mobility ranges.

Discussion

The present pilot study aimed to investigate joint mobility
characteristics in young athletes practicing bocce in the
Raffa specialty, with the intention of providing a preliminary
functional profile of mobility parameters potentially related
to technical performance in this precision sport. Beyond a
purely descriptive approach, the study was oriented toward
interpreting joint mobility as a functional component within
the movement system underlying the technical gesture.
Given the limited scientific literature specifically focused on
the physical and functional characteristics of bocce players,
particularly in youth categories, the study was conceived
as an exploratory investigation designed to collect initial
data useful for future research and for the development of a
more structured understanding of the performance model
associated with this discipline. Within this context, the
study not only documents variability in joint mobility, but
proposes a preliminary interpretation of joint mobility as an
intersegmental functional configuration that mediates the
relationship between movement amplitude and execution
control in a precision-based task such as the Raffa gesture.
Importantly, this interpretation is grounded in the observed
variability, the pattern of between-group differences, and
the interrelations identified among the assessed mobility
parameters, rather than on direct measures of technical
performance.

From a functional approach, the results of the present
study can be interpreted within a system-based framework
in which joint mobility operates as an organized set of
interdependent components contributing to the control
and reproducibility of the technical gesture. In this model,
shoulder mobility primarily supports distal segment
orientation and fine modulation of the release phase,
scapulo-humeral mobility contributes to the regulation of
movement amplitude and trajectory continuity, and spinal
flexibility ensures postural organization and the effective

transmission of forces along the kinetic chain. The interaction
among these components determines the functional balance
between movement amplitude and control, which is essential
for achieving accuracy and consistency in the Rafta technical
gesture. In the context of the present study, functional ranges
should be interpreted as relative intervals within which
mobility supports an effective balance between movement
amplitude and control. Values below this range may limit
movement adaptability, whereas values exceeding this range,
particularly when not compensated by adequate control in
other segments, may compromise movement stability. In
this sense, joint mobility does not act as a single isolated
factor, but as a coordinated system in which segmental
contributions are functionally integrated. Crucially, within
this system, joint mobility assumes a dual functional role,
acting both as a facilitator of movement when it supports
adequate amplitude and coordination, and as a potential
constraint when excessive or insufficient levels disrupt the
balance between control and stability. More specifically, the
Raffa technical gesture requires a high level of repeatability,
and such repeatability depends on maintaining a stable
balance between movement amplitude and control; this
balance is not generated by a single joint, but emerges
from the coordinated interaction among shoulder, scapulo-
humeral, and trunk mobility. Within the limits of the
present design, this mechanism should be interpreted as a
plausible functional explanation supported by the observed
relationships among variables rather than as a directly tested
causal pathway.

The main hypothesis underlying the research was that
joint mobility, particularly at thelevel of the shoulder complex
and spinal column, represents an important functional
component for the execution of technical gestures in the
Raffa specialty. In precision sports such as bocce, the quality
of motor execution depends not only on technical skill and
perceptual accuracy but also on the functional efficiency of
the musculoskeletal structures involved in the movement.
The throwing and pointing actions typical of the Raffa
specialty require coordinated activation of the upper limb,
trunk stabilization, and controlled movement amplitude,
all of which may be influenced by joint mobility levels
(Turkmen et al., 2013). In this perspective, joint mobility can
be interpreted as a regulatory factor within the kinetic chain,
influencing the balance between movement amplitude and
control. More specifically, the effectiveness of the gesture
may depend on the capacity of different joint segments to
operate within a coordinated functional configuration, in
which excessive or insufficient mobility in one segment may
alter the overall organization of the movement. In this sense,
insufficient mobility may limit movement amplitude and
reduce the fluidity and adaptability of the gesture, whereas
excessive mobility may compromise segmental stability
and fine motor control, leading to reduced consistency
and precision. Taken together, these elements support a
functional interpretation in which the precision demands
of the task require repeatable motor execution, repeatability
depends on the balance between amplitude and control, and
this balance is functionally mediated by the coordinated
configuration of joint mobility across segments. However,
this interpretation should be considered as a preliminary
explanatory framework, as no direct performance outcomes
were measured in the present study.
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The results obtained in the present study indicate a
certain degree of variability in joint mobility parameters
among the young athletes examined. In the Shoulder
Mobility Test, the male sample showed higher maximum
values and greater variability compared with the female
sample, while the female athletes generally presented lower
average distances between the fists, suggesting relatively
greater shoulder mobility. These findings may reflect
differences in flexibility characteristics typically observed
between male and female athletes during adolescence, as
reported in several studies investigating joint mobility and
flexibility in youth populations. Previous research in sport
sciences has consistently highlighted that female athletes
often display higher flexibility levels than males, particularly
in movements involving the shoulder complex and posterior
muscle chains (Simgsek et al., 2024). However, the absence
of statistically significant differences in shoulder mobility
between groups suggests that this parameter may fall
within a functional range common to both sexes, rather
than representing a discriminative factor for performance.
Within the proposed functional model, this finding may
indicate that shoulder mobility alone is not sufficient to
determine movement effectiveness, but rather contributes
to performance only when integrated with the functional
behavior of other segments. This further supports the idea
that mobility does not exert a linear effect on performance,
but operates within a functional range in which both lower
and higher values may have different implications depending
on their interaction with other components of the movement
system.

Regarding the assessment of scapulo-humeral girdle
mobility, the results reveal a relatively wide range of values
in both male and female samples. The variability observed in
this test may be related to individual differences in training
experience, motor coordination, and anthropometric
characteristics. The scapulo-humeral joint complex plays
a crucial role in the execution of throwing movements, as
it contributes to the generation and control of movement
amplitude and trajectory. Adequate mobility in this region
allows athletes to perform smoother and more controlled
arm movements, which may support the precision required
in the technical gestures typical of bocce. In this perspective,
the variability observed among participants may reflect
different stages of motor development and technical
adaptation to the sport. The statistically significant differences
observed between male and female athletes indicate that
this parameter may represent a more sensitive functional
component, potentially influencing the organization of
the upper limb movement within the kinetic chain. From
a functional standpoint, scapulo-humeral mobility may
represent a central regulatory element within the system,
as it mediates the relationship between proximal stability
and distal control, thereby influencing the continuity and
efficiency of the movement trajectory. However, also in this
case, an excessive increase in movement amplitude without
adequate control may reduce movement consistency,
highlighting again the non-linear contribution of mobility
to performance.

The spinal flexibility test also revealed interesting
patterns. While the male sample displayed both positive and
negative values, indicating heterogeneous levels of trunk
flexibility, the female sample showed exclusively positive

values and a higher mean score. These results appear
consistent with previous studies on flexibility development
in adolescent athletes, which frequently report greater trunk
flexibility among female participants. From a biomechanical
perspective, adequate spinal mobility may contribute to
improved postural control and balance during the execution
of throwing movements, facilitating the transmission of
force along the kinetic chain and allowing more efficient
movement coordination (Costa, 2021). The presence of
statistically significant differences between groups suggests
that trunk mobility may play a differentiated functional
role, particularly in relation to postural stabilization and
force transmission during the technical gesture. Within
the proposed model, spinal flexibility can be interpreted as
the structural base that supports the integration of upper
limb actions, ensuring that movement amplitude generated
at the scapulo-humeral level is effectively controlled and
transferred without compromising balance and stability. At
the same time, excessive trunk mobility without sufficient
neuromuscular control may reduce postural stability,
potentially affecting the precision of the technical gesture.
The correlation analyses provide additional insight into
the functional organization of joint mobility within the
movement system. The moderate relationships observed
between shoulder mobility and scapulo-humeral mobility,
as well as between scapulo-humeral mobility and spinal
flexibility, suggest the existence of coordinated functional
interactions between different segments of the kinetic
chain. In contrast, the weaker association between shoulder
mobility and spinal flexibility indicates a more indirect
relationship, highlighting the role of intermediate segments
in linking upper limb movement and trunk function. These
findings support the interpretation of joint mobility not
as isolated parameters, but as interdependent components
contributing to the overall organization of movement. In
particular, the observed pattern of correlations supports the
idea of a hierarchical and coordinated system, in which the
scapulo-humeral complex acts as an intermediate functional
link connecting distal control and proximal stabilization.
The statistical assessment of the correlation matrix further
strengthens this integrative interpretation. The significant
result of Bartlett’s test of sphericity indicates that the
relationships among the three mobility parameters are not
random, supporting the presence of an underlying functional
structure. Moreover, the moderate Cronbach’s alpha suggests
a meaningful level of internal coherence among shoulder
mobility, scapulo-humeral mobility, and spinal flexibility.
Taken together, these findings support the identification
of a preliminary “mobility balance profile”, in which the
functional value of joint mobility depends on the coherence
among segmental contributions rather than on the isolated
magnitude of individual parameters. This interpretation is
further supported by the exploratory classification reported
in Table 4, which illustrates how different combinations of
segmental mobility give rise to distinct functional profiles,
reinforcing the concept of joint mobility as an integrated and
configuration-dependent system. Within this perspective,
the profiles reported in Table 5 can be interpreted as reflecting
different functional conditions, ranging from relatively
insufficient to balanced and, in some cases, to relatively
excessive mobility configurations. These distinctions are
based on the internal distribution of the sample and should
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be considered exploratory rather than normative thresholds.
It is important to note that these profiles are derived from
exploratory criteria and should not be interpreted as
normative classifications.

When interpreting these findings, it is important to
consider the specific characteristics of bocce as a precision
sport. Unlike high-intensity or endurance-based sports,
the success of performance in bocce relies heavily on the
quality of fine motor control, the stability of body segments,
and the ability to reproduce consistent movement patterns.
Within this context, joint mobility does not necessarily
act as a direct determinant of performance but rather as a
functional prerequisite that may facilitate efficient motor
execution (Gegitli et al., 2021). This implies the existence of
functional ranges of joint mobility, within which movement
execution is supported, whereas values outside these ranges,
either excessive or insuflicient, may compromise movement
control and coordination. Adequate ranges of motion
in the shoulder complex and trunk may allow athletes to
adopt more stable and biomechanically efficient positions
during technical actions, thereby supporting accuracy and
repeatability (Helmi et al., 2024; Balan et al., 2020). In this
perspective, the effectiveness of joint mobility depends not
on its absolute magnitude, but on its alignment with the
functional requirements of the movement system, reinforcing
the idea of mobility as a context-dependent resource rather
than a universally beneficial attribute. Accordingly, mobility
should be interpreted as a resource operating under specific
functional conditions, in which both insufficient and
excessive levels may negatively affect performance if they
disrupt the balance between amplitude and control.

The importance of the results presented in this study
lies primarily in their contribution to the limited body
of knowledge concerning the functional characteristics
of bocce athletes. While the sport is widely practiced in
several countries, scientific investigations focusing on its
biomechanical and physiological aspects remain relatively
scarce. By providing preliminary data on joint mobility
profiles in young athletes, this research contributes to filling
an existing gap in the literature and offers an initial reference
point for future investigations focusing on performance-
related variables in this discipline. In particular, the
integration of the different mobility parameters allows the
definition of a preliminary functional profile, in which upper
limb mobility, scapulo-humeral coordination, and trunk
flexibility interact within a unified movement system. This
integrative interpretation represents a first step toward the
formulation of a functional explanatory model, in which joint
mobility is conceptualized as a coordinated configuration of
segmental contributions rather than as a set of independent
variables.

From a practical perspective, the findings of this
study may have implications for training methodologies
in youth bocce programs. Coaches and trainers working
with young athletes may benefit from incorporating regular
assessments of joint mobility within their monitoring
protocols. Such evaluations could help identify individual
mobility limitations that might influence the execution
of technical gestures and could support the development
of targeted training interventions aimed at improving
functional mobility. In particular, mobility exercises focused
on the shoulder complex and trunk may represent useful

components of warm-up routines or complementary
conditioning programs designed to enhance movement
efficiency and prevent potential musculoskeletal imbalances.
Within this framework, mobility assessment may also
support process control, allowing coaches to monitor
functional adaptations and adjust training loads accordingly.
In line with the proposed functional model, training
interventions should aim not only at increasing mobility, but
at optimizing the balance and coordination among different
joint segments in order to enhance movement control and
technical consistency. This implies that training should avoid
a simplistic “more mobility is better” approach and instead
focus on achieving optimal functional ranges compatible
with the demands of precision performance.

Furthermore, the introduction of simple field-based
mobility tests, such as those used in the present study, may
represent a practical and accessible tool for monitoring the
functional development of young athletes over time. These
assessments require minimal equipment and can be easily
implemented during training sessions or evaluation camps,
providing coaches with valuable information about the
physical readiness and functional status of their athletes.
When interpreted within a functional framework, these
measures may support the identification of imbalances
between segmental contributions, offering actionable
insights for individualized training adjustments.

Despite these potential applications, the present
study also presents several limitations that should be
acknowledged. First, the relatively small sample size limits
the statistical power of the analyses and the generalizability
of the findings. Second, the cross-sectional design does not
allow the examination of causal relationships or the evolution
of mobility characteristics over time. Third, the study did
not include direct measures of technical performance (e.g.,
accuracy, consistency, or competition outcomes), which
limits the possibility of establishing a direct link between
joint mobility and performance effectiveness. Finally, the
functional profiles and mobility balance configurations
proposed in this study are exploratory in nature and should
be interpreted as preliminary conceptual tools rather than
definitive or normative thresholds. Future research could
also explore the longitudinal development of mobility
characteristics in young athletes practicing the Raffa
specialty, examining how training exposure and technical
experience influence functional adaptations over time.
Moreover, comparative studies involving athletes from
different levels of expertise or different bocce specialties or
different disability and context (Di Palma et al., 2025; Latino
et al., 2023) could provide further insights into the role of
joint mobility within the broader performance model of this
sport. Such investigations may contribute to refining the
proposed functional framework and to identifying more
precise criteria for the optimal organization of mobility
within the movement system.

Therefore, the present study provides preliminary
evidence regarding joint mobility characteristics in young
athletes practicing bocce in the Raffa specialty. The findings
highlight variability in shoulder and trunk mobility
parameters and suggest potential gender-related differences
in flexibility levels. More importantly, the results support an
interpretation of joint mobility as a system of interrelated
functional components, rather than isolated variables. In
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particular, the study contributes to the conceptualization of
joint mobility as a coordinated functional configuration that
mediates the relationship between movement amplitude and
control within the technical gesture of the Raffa specialty.
Although exploratory in nature, the results contribute to
the emerging scientific understanding of the functional
aspects of bocce performance and underline the potential
importance of mobility assessment within youth training
contexts. Further research involving larger samples and
more comprehensive performance analyses will be necessary
to clarify the role of joint mobility within the technical and
functional demands of this precision sport.

Conclusions

The present pilot study examined joint mobility
characteristics in young athletes practicing bocce in the
Raffa specialty. The results highlighted a certain variability
in shoulder and spinal mobility within the analyzed sample
and suggested some differences between male and female
participants, particularly in trunk flexibility values. These
findings contribute to outlining an initial functional profile
of mobility parameters in youth bocce players. In particular,
the results support the interpretation of joint mobility as
a set of interrelated components within the movement
system, rather than isolated variables. More specifically, the
study supports the conceptualization of joint mobility as
a coordinated functional configuration involving shoulder
mobility, scapulo-humeral control, and spinal flexibility,
whose interaction contributes to the regulation of movement
amplitude, stability, and precision within the technical
gesture of the Raffa specialty. Within this framework, joint
mobility emerges as a non-linear factor, whose contribution
to performance depends on its capacity to operate within
functional ranges compatible with the demands of control
and accuracy. These findings support a preliminary
integrative rule according to which the functional value of
joint mobility in the Raffa specialty depends on the balance
and coherence among segmental components rather than
on the maximal value of any single parameter. More broadly,
the study suggests that the repeatability of the Raffa technical
gesture is mediated by the capacity of the movement system to
maintain a stable balance between movement amplitude and
control through coordinated intersegmental contributions.

Although the study did not directly examine the
relationship between joint mobility and technical performance,
the results offer useful information about the functional
characteristics of young athletes involved in this discipline.
From a functional standpoint, joint mobility may be considered
a regulatory factor influencing the balance between movement
amplitude, coordination, and postural control during the
execution of the technical gesture. Accordingly, joint mobility
should be interpreted as a resource operating under specific
functional conditions, in which both insufficient levels may
limit movement amplitude and adaptability, and excessive
levels may reduce segmental stability and fine motor control,
ultimately affecting the consistency and precision of the gesture.
In this perspective, the effectiveness of joint mobility depends
on its integration within the movement system rather than on
the isolated magnitude of individual parameters, highlighting
the importance of coordinated segmental contributions. In this
perspective, the assessment of joint mobility may represent a

valuable component within the monitoring processes of youth
training programs. This approach may also support process
control, allowing practitioners to identify functional limits and
adjust training interventions accordingly. Accordingly, training
strategies should aim not only to improve mobility levels, but
to optimize the balance and interaction among different joint
segments in order to enhance movement control and technical
consistency. This implies moving beyond a linear interpretation
of mobility and focusing instead on the identification and
maintenance of optimal functional ranges.

Given the exploratory nature of the research and
the limited sample size, further studies involving larger
samples and additional performance-related variables will
be necessary in order to better understand the role of joint
mobility within the technical and functional demands of
the Raffa specialty. Future research should aim to integrate
mobility assessment with biomechanical and performance
indicators in order to refine the explanatory model and define
more precise functional thresholds. In this sense, the present
study provides a preliminary step toward the development
of a functional explanatory model of joint mobility in
bocce, in which mobility is interpreted as a system-level
factor contributing to the organization and reproducibility
of the technical gesture. Thus, the study contributes not
only to describing joint mobility characteristics, but to
proposing a functional interpretation of mobility as an
intersegmental configuration that mediates the relationship
between movement amplitude and execution control in
precision performance. In particular, the study contributes
to establishing the principle that the effectiveness of joint
mobility lies not in its maximization, but in its functional
calibration within the movement system.
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Pedepar. Crarrs: 13 ., 5 Tabm., 6 puc., 23 pxepena.

Mera gocnimkeHHA. boude € BUIOM CIIOPTY Ha TOYHICTD, 1O MOTPeOye KOOPAMHALII Ta TeXHIYHOTO KOHTPOMO. Y
aucrutidi «Paddar 0co611BO BXINBIMY € KOOPAVHAL[iS BEPXHIX KiHI[IBOK i OCTypaibHuUiT KOHTponb. HesBarkaroun
Ha IIMpPOKe MOIMIMPEHHS LbOTO BUAY CIOPTY, ZOCIMKeHHS (PYHKIIOHATbHUX XapaKTePUCTUK IOHNUX CIIOPTCMEHiB
3a/IMIIAI0ThCsA 06MexxeHnMM. Lle molryKoBe aHaITHYHE TiNMOTHE JOCTIIKEHHA MajIo Ha MeTi BUBYUTU PYX/IUBICTb CYITIO6iB
AK PyHKIiOHaNbHY KOH(DIrypaliio B Me)XXaX pyX0oBoi CHCTEM, 110 IeKUTb B OCHOBI TexHiuHOTO >KecTy Padda.

Marepianu Ta MeTopu. [BajlATh IU'ATbh CIIOPTCMEHIB BikoM 14-18 pokiB Oynmm o6CTeXxeHi mij yac perioHalIbHMX
TPeHyBa/IbHIX 3aXO0AiB, opraHisoBannx Komiterom 60ude Kammnanii. PyxnmBicTs cyrno6is orjiHoBam 3a fOMOMOTOI0 TPOX
HOJIbOBYX TECTIB: TECTY PYX/IMBOCTI IIEYOBOTO CYITI06a, TECTY CKAIy/I0-TyMepanbHOI PYXIMBOCTI 3 pOTALli€l0 Mamnii Ta
TeCTy Haxmny Tynayba BIeper y HOIOXKeHHI cupsdn. Byno po3paxoBaHO OMMCOBY CTaTUCTUKY, t-Kputepiit CThiofieHTa
I HesanmeXHUX Bubipok i xoperanil Ilipcona. [l OLiHIOBaHHS {HTETPaTMBHOI CTPYKTYPU ITapaMeTpiB PyXIMBOCTI
3aCTOCOBYBamM TecT chepndHocTi bapTaerra Ta gocnigHuIbKuit koedinieHT ambda Kponbaxa.

PesynbraTi. BusAB/IeHO CTAaTMCTUYHO 3HAYYIL BIAMIHHOCTI Y CKaIy/1o-ryMepajbHill pyX/IMBOCTI Ta THYYKOCTi Xpe6Ta,
TO/ IK BIAMIHHOCTEI! y PyX/IMBOCTI IJIEI0BOTO Cyro6a He BcTaHOBIeHO. Kopersirtauit anais mokasas cnabxi ta momipHi
B3a€MO3B A3KM MK 3MinHmMu. Tect Baprrerra (x%3=9.63, p=0.022) i koedinient anpda Kponbaxa 0.65 migreepmumn
HasABHICTb iHTErPOBAHOI CTPYKTYPU PYXIMBOCTI, 10 CBIJYMUTD IIPO B3a€MO3A/IEXKHICTh MK CETMEHTaMMU.

BucHoBKkH. PyxmuBicTh Cyrno6iB BUCTyIIA€ HEMIHIMHUM, KOHTEKCTHO-3a/IOKHIM PeCYPCOM, SKIIT MO>Ke BUKOHYBATH
AK QyHKIiI0 CIIpUAHHA, TaK i PYHKIII0 OOMEXeHHs 3a/leXHO Bif piBHA iHTerpanil B pyxoBy cucteMmy. OyHKLiOHa/IbHA
edeKTUBHICTb TeXHIYHOrO XecTy Padda 3ame>xnts Bix 6amaHCy MK IIEYOBYIMH, CKAITy/IO-TyMepaIbHUMI Ta CIIHa/IbHIMU
KOMIIOHEHTAaMM, a He BiJl OKPEMIX MaKCHMMa/IbHYX ITOKa3HMKIB. Y JOCIi/I>)KeHH] 3aIIPOITIOHOBAHO ITOTIEPEJHIO TOACHIOBANIbHY
MOJI€IIb, Y SAKiil pyXIMBIiCTb CYII06iB OIIOCEPENKOBYE B3aEMO3B 130K MK aMIITITY/OI0 PYXY Ta KOHTPOJIEM.

Kirouosi cnoBa: auciiumtina Padda, pyxiusicTs cyrno6is, 10Hi CHOPTCMEHM, THYYKICTb, CIOPTUBHA Pe3y/IbTaTUBHICTb.
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