Teopia Ta meToAanKa $isMYHOro BMXOBaHHA ISSN 1993-7989 (print)
Physical Education Theory and Methodology ISSN 1993-7997 (online)
Teoria ta Metodika Fizicnogo Vihovanna ISSN-L 1993-7989

Original Scientific Article

Assessing Strength Effort in Pre-Adolescent Girls: Insights
into Effort Accuracy at Different Strength Thresholds

1ABCD

Prashant Kumar Choudhary'**¢?, Suchishrava Dubey'4*“®, Bindiya
Rawat?*?; Sonu Kumar*4?, Bhanu Pratap**?, Deepak Bangari**", Sandeep
Kumar**P, Sambhu Prasad®*® and Dalveer Singh Kaunteya‘"

'Lakshmibai National Institute of Physical Education
*Manipal University Jaipur

*Lovely Professional University

*Swami Vivekanand Subharti University

°Rajiv Gandhi University

¢Kishori Raman (PG) College

Authors’ Contribution: A - Study design; B - Data collection; C - Statistical analysis; D — Manuscript Preparation; E - Funds Collection

Corresponding Author: Prashant Kumar Choudhary, E-mail: prashantlnipe2014@gmail.com
Accepted for Publication: October 10, 2024
Published: December 10, 2024

DOI: 10.17309/tmfv.2024.6.03

Abstract

Objectives. This study aimed to examine the peculiarities of strength effort assessment in girls aged 10, 11,

and 12 years. Specifically, it sought to understand how these age groups evaluate effort at different percentages of
their maximum strength (1/3, 1/2, and 2/3).

Materials and methods. The study involved 75 girls divided into three age groups: 10 years (n = 20), 11 years

(n =25), and 12 years (n = 30). Participants’ maximum hand strength was measured using a dynamometer, and
their ability to assess effort at 1/3, 1/2, and 2/3 of this maximum was recorded.

Results. The error of effort assessment was calculated and analyzed using paired and independent samples
t-tests. Statistical significance was set at a = 0.05. The analysis revealed no significant age-related differences

in hand maximum strength or strength effort assessment among the different age groups. The most accurate
assessment of effort occurred at 2/3 of maximum strength for all age groups. Significant differences were found
in effort assessment between 1/3 and 1/2 of maximum strength, and between 1/3 and 2/3 of maximum strength,
with improvements noted as the effort percentage increased. However, no significant differences were observed
between effort levels at 1/2 and 2/3 of maximum strength.

Conclusions. The study indicates that the ability to assess strength effort remains stable across the age range of
10 to 12 years, with the most precise assessment occurring at 2/3 of maximum strength. The findings suggest that
while overall strength assessment abilities are consistent, targeted training may enhance precision at different
effort levels. This contributes to the understanding of motor function development and highlights the need for
interventions to improve effort assessment skills in young girls.

Keywords: strength effort assessment, motor development, young girls, maximum strength, kinesthetic sensitivity.

Introduction experience that nurtures both our physical and mental
well-being (Choudhary & Dubey, 2024). Physical education
plays a crucial role in the development of motor abilities
in children and adolescents. Physical activity is essential daily
(Mario & Das, 2022). The involvement of young individuals
in various motor activities can lead to the integration of their

way of thinking and behaving into their personality (Balan
g&“’@ TMOB et al., 2012). Quality physical education has been widely
: & TOB 0BC

Participating in sports and physical activity not only
shapes our bodies but also serves as a transformative
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recognized as paramount for children and youth to attain
motor competence and become physically active throughout
their lifespan (Santos et al., 2019). Movement experiences are
recognized as educationally desirable in the early life of the
child, and this is the time when a solid movement foundation
can be developed, providing children with a base for future
physical development and achievement in various forms of
physical activity (Ikechukwu et al., 2019). While traditional
approaches have often focused on discrete motor skills, there
is a growing recognition that motor abilities are influenced
by a range of interrelated factors, including cognitive, social,
and environmental considerations (Harris et al., 2015). The
relationship between motor skills and academic performance
has been a particular area of interest, with studies suggesting
that fine motor skills and executive function both contribute
to academic achievement in the early years of schooling
(Cameron et al., 2012). Movement coordination, often
referred to as motor coordination, is a fundamental skill that
children develop during their school-age years. This ability
to control and coordinate physical movements is crucial for a
child’s overall development and academic success. Research
has shown that children with poor motor coordination, a
condition known as developmental coordination disorder,
often struggle with daily activities and academic achievement
(Pérez & Coll, 2018). Motor skills, both fine and gross, are
recognized as fundamental abilities that children should
cultivate during their school years. Research has consistently
shown that deficits in motor skills can have negative
consequences on a child’s academic performance and overall
school success (Gidion, 2020). Previous studies have found
that fine motor skills, particularly those involving visual-
spatial integration such as copying tasks, are closely linked
to various measures of academic achievement (Carlson et al.,
2013). Researchers have found that the level of coordination
abilities development is a crucial factor in determining the
effectiveness of teaching motor actions (Hodges & Franks,
2002, Piccoli et al., 2018, Yu et al., 2015). This relationship
between motor skills and cognitive processes has been
extensively studied in the field of early childhood education
and development. The relevance and practical value of
researching kinesthetic sensitivity are highlighted in the
works of (Li, Su, Fu, and Pickett 2015, Brink and Jacobs
2011). Kinaesthetic sensitivity, the awareness of one’s body
movement and position in space, and proprioception,
the sense of limb position and body orientation, play
a crucial role in the acquisition and refinement of motor
skills (Thomas et al., 2008). The development of fine motor
skills is closely linked to the maturation of small muscles in
the fingers, wrists, and hands, as well as the coordination
between the visual and motor systems. Purnama et al.,
(2020) Importantly, the development of fine motor skills
does not occur in isolation, but is influenced by and interacts
with other aspects of child development, including language
and cognition. Through movement, children express
themselves, and physical education programs provide
physical health benefits for children, leading to more
alertness in the classroom, as well as the development of self-
image and a better understanding of their physical selves
(Gunawan et al.,, 2023, Sadaruddin et al.,, 2022). The study
of spatial abilities in the blind population has long been
a topic of interest among researchers and scholars in the
field of cognitive psychology and developmental science.

While it was once believed that visual experience was a
crucial factor in the development of spatial skills, a growing
body of evidence suggests that the lack of visual input may
have only limited effects on an individual’s perception
and mental representation of space (Bonino et al., 2015).
Morash et al. (2012) found that data from their study on
the spatial abilities of the blind underscore the importance
of motor control indicators in the development of motor
skills. Developing coordination abilities is a crucial aspect
of education, as it not only enhances physical skills but also
contributes to the overall cognitive and social development
of students (Nilufar et al., 2023). One important element in
this process is the availability of informative pedagogical
control indicators, which can provide valuable insights into
the progress and challenges faced by students (Pérez & Coll,
2018). Developmental coordination disorder is a condition
characterized by significant difficulties in the acquisition
and execution of coordinated motor skills, which can lead
to academic challenges for affected children (Johnstone &
Garcia, 1994). Developing coordination abilities in students
is a crucial aspect of education, and an essential element
in this process is the availability of informative pedagogical
control indicators and the knowledge of the peculiarities of
teaching methods (Cochran et al., 1993). The methodology
of pedagogical control incorporates a comprehensive
approach by applying multidimensional mathematical and
statistical methods of analysis. This approach, as detailed
by Ivashchenko et al. (2018), allows for a more nuanced
evaluation of educational processes and outcomes. Existing
research has highlighted the multifaceted nature of motor
control, involving the intricate interplay between various
neural, sensory, and biomechanical systems (Hirschfeld,
2007). Muscular strength is a fundamental component of
motor competence, which is crucial for schoolchildren’s
overall physical development and athletic performance
(Radnor et al., 2020). Strength training and skill-based
activities should be implemented in a progressive,
developmentally appropriate manner to help build a positive
association with physical activity (Rivilis et al., 2011).
Gender-based differences in motor skill proficiency have
also been observed, with girls generally demonstrating lower
levels of fundamental motor skill proficiency compared to
boys. This may stem from societal factors, as parents often
encourage different skills in their children - girls are more
likely to be encouraged in intellectual tasks, while boys are
steered towards sports and physical activities (Whitehead,
2006). The proposed research study aims to address this
gap by examining the unique considerations and challenges
involved in assessing strength effort in young girls aged
10-12.

Materials and Methods

Study Participants

A total of 75 sedentary girls were randomly recruited
from schools in the northeastern part of the region.
Participants were selected based on criteria including a
sedentary lifestyle, the absence of chronic illnesses, and no
prior regular participation in structured exercise programs.
Recruitment involved a randomized selection process from
participating schools to ensure a representative sample.
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Both participants and their guardians were fully informed
about the study’s objectives, procedures, potential risks, and
benefits, and written informed consent was obtained from
all participants and their parents or legal guardians.

Study Organization

This study utilized a descriptive design to assess
the handgrip strength of sedentary girls across three different
age groups: 10 years (n = 20), 11 years (n = 25), and 12 years
(n=30). The primary focus was on evaluating baseline
handgrip strength without implementing any interventions.
The paper used methods of scientific literature analysis,
testing, and methods of mathematical statistics.

Testing Procedure

Strength Effort Assessment

Equipment: A calibrated handgrip dynamometer (model
specified) was used for the measurement of maximum
handgrip strength. A calculator was employed to determine
the error percentage of the produced effort.

Testing: The maximum strength of the right hand
was measured for each participant using a dynamometer.
Considering the potential difference in the strength
capabilities of girls, special care was taken to ensure that the
girls felt comfortable and were encouraged to give their best
effort.

After determining the maximum strength, the
participants were asked to perform the following efforts,
which correspond to:

o 1/3 of maximum strength;

o 1/2 of maximum strength;

 2/3 of maximum strength.

Procedure

Each participant’s maximum handgrip strength was
measured on their dominant hand using the dynamometer.
Participants were seated comfortably, with the elbow flexed
at 90 degrees and the forearm in a neutral position during
the measurement. The dynamometer handle was adjusted to
fit the participant’s hand size.

Testing Protocol

To determine the maximum handgrip strength,
participants performed two attempts, with the highest
value recorded as the maximum strength. Following this,
participants were asked to exert efforts at 1/3, 1/2, and 2/3
of their maximum recorded strength. Each submaximal
effort was performed once, and the result was documented
in kilograms.

Ethical Considerations

The study adhered to ethical standards outlined in the
1964 Helsinki Declaration and its subsequent amendments.
Special care was taken to ensure the psychological comfort
of the participants, especially given their age and the nature
of the physical tests. All participants were encouraged and

motivated throughout the testing process to ensure maximum
effort while minimizing stress or anxiety. Standard protocols
were utilized to assess the parameters of interest.

Statistical Analysis

Statistical analyses were conducted using SPSS version
26. To evaluate the peculiarities of strength effort assessment,
a t-test for paired observations and a t-test for independent
samples were employed. These tests were used to compare
the mean differences between different age groups and
between various strength effort assessments within each
age group. A significance level of a = 0.05 was used for all
statistical tests.

Results

Table 1 presents the results of the comparative analysis
of strength effort assessment in girls aged 10 and 12.
There are no statistically significant differences between
these age groups in terms of hand maximum strength (p
= 0.709) or strength effort at 1/3, 1/2, and 2/3 of maximum
strength (p > 0.05). Both age groups show similar patterns in
effort assessment, with no statistically significant differences
observed. The girls demonstrate the highest assessment of
effort at 1/3 of maximum strength (Table 1).

Table 2 displays the comparativeanalysis of strength effort
assessment in girls aged 10 and 11. The analysis indicates no
significant differences in hand maximum strength (p =0.755)
or effort at different percentages of maximum strength (p >
0.05). Similar to the previous table, both age groups exhibit
comparable levels of strength effort assessment, with the
best performance at 1/3 of maximum strength (Table 2).
Table 3 provides a comparative analysis of strength effort
assessment in girls aged 11 and 12. There are no statistically
significant differences in hand maximum strength (p=
0.704) or effort at 1/3, 1/2, and 2/3 of maximum strength (p
> 0.05). The results show that the highest assessment of effort
occurs at 2/3 of maximum strength for both age groups
(Table 3). Table 4 summarizes the analysis of strength effort
assessment in girls aged 10. The results reveal a significant
improvement in effort assessment at 1/2 compared to 1/3 of
maximum strength (p = 0.001) and at 2/3 compared to 1/3
of maximum strength (p = 0.000). However, the difference
between effort at 1/2 and 2/3 of maximum strength is not
statistically significant (p = 0.092). These findings indicate a
notable improvement in effort assessment as the percentage
of maximum strength increases. Table 5 shows the analysis
of strength effort assessment in girls aged 11. Significant
differences are observed between effort at 1/2 and 1/3 of
maximum strength (p = 0.000) and between effort at 2/3
and 1/3 of maximum strength (p = 0.000). Additionally,
there is a significant difference between effort at 2/3 and
1/2 of maximum strength (p = 0.031). This suggests that
girls aged 11 show improved assessment of effort as the
percentage of maximum strength increases. Table 6 presents
the analysis of strength effort assessment in girls aged 12.
Significant differences are observed between effort at 1/2
and 1/3 of maximum strength (p = 0.000), effort at 2/3 and
1/3 of maximum strength (p = 0.000), and effort at 2/3 and
1/2 of maximum strength (p = 0.002). This indicates that
girls aged 12 demonstrate a more pronounced improvement
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Table 1. Comparative Analysis of Strength Effort Assessment in Girls Aged 10 and 12

Tests Age n Mean Std. Deviation Mean Difference t P

. 10 24 25.40 7.25

Hand Maximum Strength 1.45 0.374 0.709
12 30 26.85 6.85
. 10 24 27.60 10.35

Effort at 1/3 of Maximum Strength, % -1.24 -0.487  0.628
12 30 28.84 9.75
. 10 24 18.15 8.20

Effort at 1/2 of Maximum Strength, % -0.84 -0.340  0.734
12 30 19.00 7.85
. 10 24 14.80 7.65

Effort at 2/3 of Maximum Strength, % 0.70 0.272 0.787
12 30 14.10 7.05

Table 2. Comparative Analysis of Strength Effort Assessment in Girls Aged 10 and 11

Tests Age n Mean Std. Deviation Mean Difference t p

. 10 24 25.40 7.25

Hand Maximum Strength 0.85 0.313  0.755
11 25 26.25 7.15
) 10 24 27.60 10.35

Effort at 1/3 of Maximum Strength, % -0.76 -0.273 0.785
11 25 28.36 10.10
) 10 24 18.15 8.20

Effort at 1/2 of Maximum Strength, % -1.14 -0.447 0.658
11 25 19.29 8.05
. 10 24 14.80 7.65

Effort at 2/3 of Maximum Strength, % 1.05 0.371 0.713
11 25 13.75 7.35

Table 3. Comparative Analysis of Strength Effort Assessment in Girls Aged 11 and 12

Tests Age n Mean Std. Deviation Mean Difference t P

. 11 25 26.25 7.15

Hand Maximum Strength 0.95 0.380 0.704
12 30 26.85 6.85
. 11 25 28.36 10.10

Effort at 1/3 of Maximum Strength, % -0.94 -0.374  0.712
12 30 29.30 9.75
. 11 25 19.29 8.05

Effort at 1/2 of Maximum Strength, % -0.65 -0.243 0.814
12 30 19.94 7.85
. 11 25 13.75 7.35

Effort at 2/3 of Maximum Strength, % 1.20 0.400  0.689
12 30 14.95 7.05

Table 4. Analysis of Strength Effort Assessment in Girls Aged 10 (n = 24)

Tests Mean Std. Error Mean Difference t p
Pair 1: Effort at 1/3 vs. 1/2 of Maximum Strength (%) 27.60 2.10 9.45 4.250 0.001
Pair 2: Effort at 1/3 vs. 2/3 of Maximum Strength (%) 27.60 2.10 12.80 6.095 0.000
Pair 3: Effort at 1/2 vs. 2/3 of Maximum Strength (%) 18.15 1.95 3.35 1.718 0.092

Table 5. Analysis of Strength Effort Assessment in Girls Aged 11 (n = 25)

Tests Mean Std. Error Mean Difference t p
Pair 1: Effort at 1/3 vs. 1/2 of Maximum Strength (%) 28.36 2.05 8.95 4.375 0.000
Pair 2: Effort at 1/3 vs. 2/3 of Maximum Strength (%) 28.36 2.05 13.00 6.320 0.000
Pair 3: Effort at 1/2 vs. 2/3 of Maximum Strength (%) 19.29 1.85 4.10 2.216 0.031

Table 6. Analysis of Strength Effort Assessment in Girls Aged 12 (n = 30)

Tests Mean Std. Error Mean Difference t P
Pair 1: Effort at 1/3 vs. 1/2 of Maximum Strength (%) 29.00 1.87 8.50 4.545 0.000
Pair 2: Effort at 1/3 vs. 2/3 of Maximum Strength (%) 29.00 1.87 13.20 7.058 0.000
Pair 3: Effort at 1/2 vs. 2/3 of Maximum Strength (%) 21.05 1.84 6.10 3.318 0.002
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in strength effort assessment at higher percentages of
maximum strength.

Discussion

The study aimed to explore the peculiarities of strength
effortassessmentin girlsaged 10, 11, and 12, focusing on their
ability to gauge effort at various percentages of maximum
strength. The findings indicate several key insights:

Age-Related Changes in Strength Effort Assessment:
The study revealed that there are no significant age-related
changes in the assessment of strength effort among girls
aged 10 to 12. This suggests that the ability to assess effort
at 1/3, 1/2, and 2/3 of maximum strength does not undergo
significant development within this age range. This finding
aligns with some previous research on motor development,
which shows that certain aspects of motor abilities stabilize
during these early developmental years.

Effort Assessment at 2/3 of Maximum Strength: Consistent
with findings from previous studies on boys, girls aged 10 to
12 also demonstrated the most accurate assessment of effort
at 2/3 of maximum strength. This result supports the data
from Ivashchenko (2018) and Liakh (2000), which suggest
that children and adolescents generally excel in evaluating
efforts at higher percentages of their maximum strength.
This trend underscores the relative stability and reliability of
strength assessment at this level.

Differences in Effort Assessment Across Age Groups:
Although no significant differences were found between age
groups in the overall assessment of strength effort, specific
findings highlight notable differences in the way girls assess
effort at various levels. For instance, girls aged 10 showed
significant differences in effort assessment between 1/3
and 1/2 of maximum strength, and between 1/3 and 2/3 of
maximum strength. Similar patterns were observed in the
assessments for girls aged 11 and 12. These results align with
the notion that while the overall ability to assess strength
may be stable, the precision of this assessment can vary
across different effort levels and age groups.

The study’s results highlight the importance of
understanding and developing kinesthetic sensitivity
among young girls. The observed patterns emphasize the
need for targeted training programs that focus on improving
the ability to assess and manage effort at various levels of
strength. This aligns with the conclusions of previous studies
suggesting that specialized training can enhance motor
control and effort assessment abilities, as noted by Farfel
(2011).

The findings contribute to the body of research on
motor function development, particularly in the context of
strength effort assessment. They extend the work of Li, Su,
Fu, and Pickett (2015), Brink and Jacobs (2011), and Morash,
Pensky, Alfaro, and McKerracher (2012) by providing new
insights into how young girls assess strength effort and by
underscoring the need for further research in this area.
Our study on strength effort assessment in girls aged 10-
12 revealed that, similar to the findings by Ivashchenko et
al. (2019), there are no significant age-related differences
in muscular effort assessment within this age range. Both
studies found that the most accurate assessment of effort
occurs at 2/3 of maximum strength, reflecting the stability
of muscular control at this level. Additionally, neither study

observed significant correlations between effort levels at 1/3,
1/2, and 2/3 of maximum strength, suggesting that errors in
effort assessment are independent across these intensities.
These results underscore the importance of focusing on
strength assessment training at 2/3 of maximum strength
and highlight the need for targeted interventions to improve
effort assessment skills in young girls. By considering the
interplay between motor skills, cognitive processes, and
academic performance, researchers and educators can
gain a more comprehensive understanding of the factors
that contribute to the overall development and well-
being of students (Carlson et al., 2013; Cameron et al,,
2012). Educators must possess the necessary pedagogical
competencies to effectively utilize technology in the
learning environment, as it can significantly impact student
achievement and motivation (Huda, 2019).

Conclusions

Thestudyexplored strength effortassessmentamonggirls
aged 10, 11, and 12, revealing that age does not significantly
influence the ability to gauge effort at 1/3, 1/2, and 2/3 of
maximum strength. Across all age groups, the most accurate
assessment of effort was observed at 2/3 of maximum
strength, indicating a consistent level of performance
in this area. Although no significant differences in overall
strength assessment were found between age groups, distinct
patterns emerged in effort assessment at various levels.
Specifically, significant differences in effort assessment
were noted between 1/3 and 1/2 of maximum strength, and
between 1/3 and 2/3 of maximum strength for girls aged
10, 11, and 12. These findings emphasize the stability of
strength assessment capabilities within this age range while
highlighting the need for targeted training programs to
enhance precision in effort evaluation. The results contribute
to a broader understanding of motor function development
and underscore the importance of specialized interventions
to improve strength effort assessment skills in young girls.
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OuiHKa cunoBMX 3ycunb y AiBYaT nepeanignitkoBoro Biky: AcnekTu
TOYHOCTI BUSHA4Y€HHSA 3YCWIb Ha Pi3SHNX NOPOroBUX PiBHAX CUAN

ITpamant Kymap Yoyaxapi'A*“P, Cyunmmpasa [Jy6eir'A*", Binpis
Papat?*P, Cony Kymap®*P, bxany IIparam®*?, [limak Banrapi**, Cangen
Kymap*AP, Cam6xy IIpacan’?, Jansip Cinrx Kaynresa®sP

'Hanionanbunit incTutyT disndnoro BuxosanHs imeHi Jlakmmi bai
*MaHinancpknit yHiBepcutet B [xaitmypi

*[IpexpacHuit mpodeciiiunii yHiBepcuTeT

*YuiBepcurer Cy6xaprti imeni CBami BiBexanangu

*YuiBepcuret imeni Pamkusa [anzi

*Konemx micnapumnomuoi ocBitn iMeni Kimopi Pamana

ABTOpCHKNMIT BKIAJ;: A — nu3aiiH gocnimpkenHs; B — 36ip ganux; C - cratananis; D - migroroska pykomucy; E — 36ip komrris

Pedepar. Crarts: 8 c., 6 Tabn., 33 mxeperna.

Merta gocaimKeHHa. MeToI0 1[bOTr0 JOCTIKEHHS 6y}10 BUBYNTY OCOONMMBOCTI OL[IHKM CUTIOBUX 3ycuib y miBdat Bikom 10, 11
Ta 12 pokiB. 30KpeMa, 3’ACyBaTH, AKUM YMHOM Y JaHNUX BiKOBUX IPyIaX BU3HAYAETHCA OL[iHKA 3YCU/Ib Ha PiBHi Pi3HUX BiICOTKIB
Bim MakcumanpHoi ey (1/3, 1/2 Ta 2/3).

Marepianu Ta MeTomM. Y JOCTI>KEHH] B3SUIM y4acTh 75 AiBYAT, pO3IOAIEHNX Ha Tpu BikoBi rpymu: 10 pokis (n = 20), 11 po-
KiB (n =25) i 12 pokiB (n = 30). 3a JoOMOro0 AMHAMOMETpa BUMipIOBa/y MaKCUMAIbHY CUTY KIMCTeN PYK BOCTiIKYBaHUX ocib,
a TakoxX (pikcyBam IXHIO 3JaTHICTD OLIHIOBATH 3yCIUIsA Ha piBHi 1/3, 1/2 i 2/3 Bif 11bOro Makcumymy.

PesynbraTu. [Toxu6ka oriHKy 3ycuib 6y1a pospaxoBaHa Ta HpOaHa/Ii30BaHa 3 BUKOPUCTAHHAM t-KpUTepiiB /s MapHNUX Ta
He3aJIeKHNX Bubipok. CTaTUCTUYHA 3HAYYLIICTh Oy/a BCTAHOB/IeHA Ha piBHI a = 0,05. AHasli3 He BUSBUB CYTTEBUX IIOB SI3aHMX
3 BIKOM BifIMiHHOCTeI B OIIiHI]i MaKCYMaJIbHOI CH/IV KVCTeN Pyk ab0 CUIOBUX 3yCH/Ib MK pisHMMIY BikoBMMU rpynaMu. Haritou-
Hillla oLiHKa 3ycuib BigbyBanacs Ha piBHI 2/3 Biff MAKCMMAIbHOI CHIM AJIs1 BCIX BIKOBUX IPyIL. 3HAYHI BifMIHHOCTI BCTAHOBJ/ICHO
B OLiHIi 3ycuyb Mk 1/3 i 1/2 Bif MakcuManbHOI cumu, a TakoXK Mk 1/3 1 2/3 Bif MakcuManbHOI CUIM, IPY 1IbOMY TTOKpAIleHHS
MOKAa3HMKIB Bifj3Ha4a10Cs 3i 30i/IbIIeHHsM BifjcoTKa 3ycuib. OfHAK 3HAYHVX Bi[MIHHOCTEl MK IIOKasHMKAMM 3yC//Ib Ha PiBHI
1/2 i 2/3 Big MaKcMMaIbHOI CU/IM He CIIOCTepirazocs.

Bucnosku. JlocmiKeHHA IOKa3aso, W0 34aTHICTb OLIHIOBATH CUJIOBi 3yCHM/IIA Y BiKOBOMY JiamasoHi Big 10 mo 12 pokis
3a/IMIIAEThCA CTA0IPHOIO, @ HAMITOYHIIIIA OIiHKa BifOyBaeThcs Ha piBHI 2/3 Bif MakcumasbHoi cutu. OTprMaHi jaHi BKasyoOTh
Ha TOiT aKT, [0 He3BAXKAIYM HA HE3MIHHMII XapaKTep 3araJibHMX 3/{i0HOCTEI [I0J0 OL[iHKI CH/IOBUX IOKa3HMKIB, [ii/IeCIpsiMO-
BaHi TP€HYBaHHA MOXKYTb IiIBULINTY TOYHICTh BUSHAYE€HH: Ha PisHUX PiBHAX 3ycuib. e cripuse po3yMiHHIO PO3BUTKY PYXOBOi
byHKIT Ta migKpecoe HeoOXiTHICTb BIPOBA/PKEHHs IHTePBEHIil 3 METOIO [OJIITIIeHHsT HABMYOK OL[HKY 3YCW/Ib Y FOHMUX JJiBYAT.

Knrouosi cnoBa: o1iHKa C1IOBUX 3yCUIb, PyXOBUIT pO3BUTOK, IOHI JliBYaTa, MaKCUMalbHa CU/IA, KiHeCTeTUYHA 9y T/IMBICTb.
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