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Abstract

The study objective is to determine the possibility of identifying the state of coordination abilities
development in girls aged 11-13 using the methodology of multidimensional statistics.

Materials and methods. The study involved girls aged 11 (n=20), 12 (n=23), 13 (n=19). To evaluate motor
preparedness, the study recorded the results of motor tests, body height and weight. The IBM SPSS 20 statistical
analysis software was used to process the study materials. A discriminant analysis was performed.

Results. To identify the level of coordination abilities development in girls aged 11, 12 and 13, the
following tests can be used: test 4 “Pull-ups (number of times)”, test 2 “Standing long jump (cm)”, test 6
“Evaluation of the sense of movement speed in sprinting”, and test 9 “Static equilibrium evaluation by E.
Ya. Bondarevsky’s method”, which characterize relative and speed strength, the sense of running speed and
vestibular stability.

To identify the state of coordination abilities development in girls aged 12-13, the following tests can be used:

test 12 “Rhythmic hand tapping’, test 13 “Rhythmic movements of upper and lower limbs’, test 5 “Sit-ups in 30
seconds’, test 7 “Evaluation of the ability to differentiate movement speed (reproduction accuracy of running
speed at 80% intensity of maximum)”, which characterize the movement coordination of different parts of the
body, strength endurance of abdominal muscles, and the evaluation of the ability to differentiate movement speed.
Conclusions. A discriminant analysis made it possible to determine informative indicators for a
comprehensive control of coordination abilities development in girls aged 11-13; to answer the questions as
to how the states of coordination abilities development in girls aged 11, 12 and 13 significantly differ; what
motor tests most substantially influence the differentiation of classes; what class the object belongs to based

on the values of discriminant variables.

Keywords: coordination abilities, discriminant analysis, pedagogical control.

Introduction

Physical activity and its impact on popu-
lation health is one of the research problems in physi-
cal education (Badicu, & Balint, 2016; Badicu, 2018).
Physical education of schoolchildren aims at optimiz-
ing children’s physical development (Balsevich, 2000;
Ilyin, 2003), improving their motor abilities, promoting
and protecting their health (Ivashchenko, 2016; Emel-
janovas, Mieziene, & Putriute, 2015). Coordination
abilities are part of the basic ones and can be developed
in school age (Balsevich, 2000; Liakh, 2000).
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Numerous studies have reached conclusions on the
following points:

the effectiveness of comprehensive develop-
ment of strength, dexterity, coordination, en-
durance, and flexibility in children (Liakh,
2000; Krutsevych, & Bezverkhnia, 2010);

the influence of the level of movement coordi-
nation development on the process of teaching
physical exercises to schoolchildren (Khudolii,
Ivashchenko, & Chernenko, 2015; Ivashchenko,
2016; Ivashchenko, & Kapkan, 2016);

the interrelation of anthropometric, motor
and cognitive abilities of children (Iadreev,
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Cherkashin, Vujkov, & Drid, 2015; Novak, Pod-
nar, Emelj anovas, & Marttinen, 2015);
the relationship between the body mass index,
subcutaneous fat and the manifestation of move-
ment coordination in children aged 11-14 (Drid,
Vujkov, Jaksic, Trivic, Marinkovic, & Bala, 2013);
the influence of visual perception on children’s
movement coordination of different parts of
the body (Agricola, Psotta, Abdollahipour, &
Nieto, 2015; Palomo-Nieto, Psotta, Agricola,
Abdollahipour, & Valtr, 2015);
the effect ofloads on the plasticity of motor skills
in schoolchildren (Hadzi¢, Bjelica, Vujovi¢, &
Popovi¢, 2015; Khudolii, & Ivashchenko, 2014).
Previously published works focused on clarifying the
concept of coordination abilities (Liakh, 2000; Ilyin, 2003),
as well as on determining their structure (Ivashchenko,
Khudolii, Iermakov, Lochbaum, Cieslicka, Zukow, Nosko,
& Yermakova, 2016; Khudolii, Iermakov, & Prusik, 2015).
Research has found that coordination abilities are of
keyimportancein children’sand adolescents’ motor pre-
paredness (Serhiienko, Chekmarova, & Khadzhynov,
2012; Khudolii, 2008). When studying the structure of
schoolchildren’s motor preparedness, it is effective to
use multidimensional methods of mathematical statis-
tics, such as factor and discriminant analyses (Ivash-
chenko, 2016; Lopatiev, Ivashchenko, Khudolii, Pjany-
lo, Chernenko, & Yermakova, 2017). A factor analysis
allowed to determine the structure of coordination
abilities development in 5th-7th grade boys and girls.
(Prykhodko, 2017; Ivashchenko, Prykhodko, & Cies-
licka, 2018). In available literature, however, there are
not enough data on the peculiarities of coordination
abilities development in middle school students.
Therefore, it is relevant to study the dynamics pecu-
liarities of coordination abilities development by identi-
fying their state of development in middle school girls.
The study objective is to determine the possibility
of identifying the state of coordination abilities devel-
opment in girls aged 11-13 using the methodology of
multidimensional statistics.

Materials and methods

Study participants. The study involved girls: aged 11
(n=20), 12 (n=23), 13 (n=19).

Study organization. The study used analysis and gen-
eralization of scientific literature data, testing, methods
of mathematical statistics.

Testing procedure. The testing program included
well-known tests (Liakh, 2000; Serhiienko, 2001; Ivash-
chenko, 2016). To evaluate motor preparedness, the
study recorded the results of motor tests, body height
and weight:

Test 1 “30 m running (s)”;
Test 2 “Standing long jump (cm)”;
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Test 3 “Six standing accuracy ball handlings to
a partner from a 7 m distance using one of the
techniques learned”;

Test 4 “Pull-ups (number of times)”;

Test 5 “Sit-ups in 30 seconds”;

Test 6 “Evaluation of the sense of movement
speed in sprinting”;

Test 7 “Evaluation of the ability to differenti-
ate movement speed (reproduction accuracy of
running speed at 80% intensity of maximum)”;
Test 8 “Evaluation of the ability to differenti-
ate movement speed (reproduction accuracy of
running speed at 90% intensity of maximum)”;
Test 9 “Static equilibrium evaluation by
E. Ya. Bondarevsky’s method”;

Test 10 “Evaluation of dynamic equilibrium by
the BESS method”;

Test 11 “Evaluation of the ability for vestibular
(statokinetic) stability. Running with turns”;
Test 12 “Rhythmic hand tapping”;

Test 13 “Rhythmic movements of upper and
lower limbs”;

Test 14 “Shuttle run (4x9 m)”;

Test 15 “Tossing a ring over a peg”;

Test 16 “Height (cm)”;

Test 17 “Body weight (kg)”.

Statzstzcal analysis. The IBM SPSS 20 statistical anal-
ysis software was used to process the study materials. In
the process of discriminant analysis, the study created
a prognostic model for group membership. This model
develops a discriminant function (or, when there are
more than two groups — a set of discriminant func-
tions) in the form of a linear combination of predictor
variables, ensuring the best division of groups. These
functions are developed according to a set of obser-
vations, for which their group membership is known.
These functions can continue to be used for new obser-
vations with known values of predictor variables and
unknown group membership.

For every variable, the study calculated the follow-
ing: mean values, standard deviations, single-factor
dispersion analysis (Box’s M test, in-group correlation
matrix, in-group covariance matrix, covariance matri-
ces for separate groups, general covariance matrix). For
every canonical discriminant function, the study cal-
culated: eigenvalue, dispersion percentage, canonical
correlation, Wilks’ Lambda, Chi-square. For every step,
it calculated: prior probabilities, Fisher’s function coef-
ficients, unstandardized function coeflicients, Wilks’
Lambda for every canonical function.

The study protocol was approved by the Ethical
Committee of H. S. Skovoroda Kharkiv National Peda-
gogical University. In addition, the children and their
parents or legal guardians were fully informed about all
the features of the study, and a signed informed-consent
document was obtained from all the parents.
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Study results

The tables show the results of the discriminant
analysis, which allow to identify the state of movement
coordination development in the girls aged 11-13.

The first canonical function explains 82.3% of the re-
sults variation, the second one — 17.7%, which indicates
their informative value (see Table 1). The coefficients of
canonical correlation (r=0.880; r=0.651) indicate the
prognostic value of the first and second functions.

Table 2 shows the analysis of the canonical func-
tions. The first line contains the value A=0.130 (p=0.001)
for the entire set of canonical functions, the second line
contains the data after the exclusion of the first function
(A=0.576; p=0.031). The first and second functions have
a high discriminative ability and value of interpretation
with regard to the general totality.

Table 3 shows the standardized canonical discriminant
function coefficients, which allow to determine the contri-
bution ratio of variables to the function result. Variables 16,
4, 9 make the greatest contribution to the first canonical

function: the larger the values of these variables, the larger
the value of the function. Variables 6, 2, 12 contribute most
to the second canonical function: the larger the values of
these variables, the larger the value of the function.

In identifying the state of coordination abilities
development in the girls aged 11-13, the most important
results were obtained in the following tests: test 4 “Pull-
ups (number of times)” (0.468), test 9 “Static equilibrium
evaluation by E. Ya. Bondarevsky’s method” (0.327).
These tests characterize strength abilities and vestibular
analyzer stability.

In identifying the state of coordination abilities
development in the girls aged 12-13, the most im-
portant results were obtained in the following tests:
test 6 “Evaluation of the sense of movement speed in
sprinting” (0.799), test 2 “Standing long jump (cm)”
(0.618), test 12 “Rhythmic hand tapping” (-0.581).
These tests characterize the ability to control move-
ments by time in short distance running, speed
and strength abilities, and the coordination of arm
movements.

Table 1. Summary of Canonical Discriminant Functions. Eigenvalues. Girls aged 11-13

Function Eigenvalue % of Variance Cumulative % Canonical Correlation
1 3.420 82.3 82.3 .880
2 .736 17.7 100.0 .651

Table 2. Canonical discriminant functions. Wilks» Lambda. Girls aged 11-13

Test of Function(s) Wilks’ Lambda Chi-square df Sig.
1 through 2 .130 103.917 34 0.000
2 .576 28.124 16 0.031

Table 3. Standardized canonical discriminant function coefficients. Girls aged 11-13

No. Test Function
1 2
30 m running (s) -.038 -.104
2. Standing long jump (cm) .186 618
3. Six standing accuracy ball handlings to a partner from a 7 m distance using one of the techniques 144 015
learned
4, Pull-ups (number of times) 468 -.334
5. Sit-ups in 30 seconds 154 -414
6. Evaluation of the sense of movement speed in sprinting -.283 799
7. Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed 003 441
at 80% intensity of maximum)
8. Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed 247 182
at 90% intensity of maximum)
9. Static equilibrium evaluation by E. Ya. Bondarevsky’s method 327 450
10. Evaluation of dynamic equilibrium by the BESS method -.138 .288
11. Evaluation of the ability for vestibular (statokinetic) stability. Running with turns 222 .200
12. Rhythmic hand tapping -.300 -.581
13. Rhythmic movements of upper and lower limbs -.227 -.147
14. Shuttle run (4x9 m) 232 -.227
15. Tossing a ring over a peg 293 -.036
16. Height (cm) .590 -.181
17. Body weight (kg) -.179 136
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Table 4. Structure matrix. Girls aged 11-13

No. Test Function
1 2
4. Pull-ups (number of times) .494% -.136
16. Height (cm) 419% .018
2. Standing long jump (cm) .389* 215
6. Evaluation of the sense of movement speed in sprinting -.344* .187
9. Static equilibrium evaluation by E. Ya. Bondarevsky’s method .340* 153
17. Body weight (kg) 251* .062
1. 30 m running (s) -.216* .028
11. Evaluation of the ability for vestibular (statokinetic) stability. Running with turns .139% 124
8. Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed 128+ 089
at 90% intensity of maximum)
15. Tossing a ring over a peg A27% -.101
3. Six standing accuracy ball handlings to a partner from a 7 m distance using one of the techniques _031* 013
learned
12. Rhythmic hand tapping -251 -.329*
13. Rhythmic movements of upper and lower limbs -.134 -.268*
5. Sit-ups in 30 seconds 172 -.262%
Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed 085 50
at 80% intensity of maximum)
10. Evaluation of dynamic equilibrium by the BESS method -.165 .235*
14. Shuttle run (4x9 m) .079 -.155*
Table 5. Classification resultsa. Girls aged 11-13
Scale Group Predicted Group Membership Total
11 12 13
11 18 2 0 20
Count 12 2 19 2 23
. 13 0 0 19 19
Original
11 90.0 10.0 .0 100.0
% 12 8.7 82.6 8.7 100.0
13 .0 .0 100.0 100.0

a. 90.3% of the original grouped cases classified correctly.

Table 4 shows the structure coefficients of the first
and second canonical discriminant function, which are
the coeflicients of correlation between the variables and
the function. The first canonical discriminant function
is most substantially related to the results of tests 4, 16,
2, 6, 9: thus, a significant difference between the girls
aged 11, 12, and 13 is observed in the development
level of relative, speed strength, the control of move-
ments by time in short distance running and vestibular
analyzer stability. The structure coefficients of the sec-
ond canonical discriminant function indicate that the
function is most substantially related to variables 12,
13, 5, 7: thus, a significant difference between the girls
aged 12 and 13 is observed in movement coordination
of arms and legs, strength endurance, and the repro-
duction accuracy of running speed at 90% intensity of
maximum.

Table 5 shows the classification results of the groups,
90.3% of the original grouped observations were classi-
fied correctly. Therefore, a canonical discriminat func-
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tion can be used to identify the state of movement co-
ordination development in girls aged 11-13.

Discussion

The above-mentioned results show that discrimi-
nant analysis allows to identify the state of coordina-
tion abilities development in the girls aged 11-13 by the
results of testing and supplement the data on the use of
discriminant function in classifying schoolchildren by
motor activity (Gert-Jan de Bruijn, & Benjamin Gard-
ner, 2011; Lulzim, 2013). As well as in the works by
Geoftrey D. Broadhead and Gabie E. Church (1982),
Ivashchenko, Abdulkhalikova, and Cieélicka (2017),
the study observed a high discriminant and predictive
ability of these functions in evaluating children’s and
adolescents’ motor preparedness.

To practically apply the results of discriminant anal-
ysis, the canonical discriminant function coefficients
are used (see Table 6). The probability of a case belong-
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ing to the predicted group is calculated by substituting
the values of variables that correspond to the case into
the discriminant function. By comparing the obtained
results with the value of centroids, it is possible to deter-
mine the group the result belongs to (Table 7).

It was previously found that the most informative
components in the structure of coordination abilities of
5th-7th grade girls are the sense and differentiation of
running speed and vestibular stability in exercises that
require static and dynamic equilibrium. To carry out
pedagogical control of 5th-7th grade girls’ coordination
preparedness, it is advisable to use the following tests:
test 11 “Evaluation of the ability for vestibular (statoki-
netic) stability. Running with turns”, test 9 “Static equi-
librium evaluation by E. Ya. Bondarevsky’s method”, test
6 “Evaluation of the sense of movement speed in sprint-
ing” (Ivashchenko, Prykhodko, & Cieslicka, 2018).

The discriminant function results allowed to deter-
mine that to identify the level of coordination abilities
development in boys aged 11, 12 and 13, the following
tests can be used: test 9 “Static equilibrium evaluation
by E. Ya. Bondarevsky’s method” and test 14 “Shuttle
run (4x9 m)”, which characterize vestibular stability and
general movement coordination. To identify the state
of coordination abilities development in boys aged 12
and 13, the following tests can be used: test 12 “Rhyth-
mic hand tapping’, test 13 “Rhythmic movements of
upper and lower limbs”, and test 15 “Tossing a ring over
a peg’, which characterize the movement coordination
of different parts of the body and accuracy of throwing
(Ivashchenko, Khudolii, Iermakov, & Prykhodko, 2018).

Unlike boys, to identify the level of coordination
abilities development in girls aged 11, 12 and 13, it is
advisable to use the tests that characterize relative and
speed strength, the sense of running speed and ves-
tibular stability. To identify the state of coordination
abilities development in girls aged 12 and 13, it is ad-
visable to use the tests that characterize the movement
coordination of different parts of the body, strength
endurance of abdominal muscles, and the evaluation of
the ability to differentiate movement speed. This shows
significant differences between boys and girls aged 11-
13 in the structure of coordination abilities develop-
ment and indicates the need to use different programs
for developing coordination abilities in boys and girls
aged 11-13.

The above-mentioned data supplement the results of
Agricola et al. (2015); Palomo-Nieto et al. (2015) on the
importance of movement coordination of different parts
of the body in evaluating children’s and adolescents’ coor-
dination abilities, and confirm Ivashchenko’s (2016) con-
clusions as to the evaluation of the current state of motor
preparedness using factor analysis, and the evaluation of
age-related state dynamics using discriminant analysis
that makes it possible to determine informative indica-
tors for a comprehensive control of motor preparedness.

The above-mentioned data supplement the results
of the research on the peculiarities of middle school
students’ motor preparedness (Ivashchenko, O., Khu-
dolii, O., Iermakov, S., Lochbaum, M., Cieslicka, M.,
Zukow, W., Nosko, M., & Yermakova, T., 2017; Khu-
dolii, Prykhodko, & Ivashchenko, 2017).

Table 6. Canonical discriminant function coeflicients (unstandardized coeflicients). Girls aged 11-13

No. Test Function
1 2

30 m running (s) -.090 -.244
2. Standing long jump (cm) .019 .064
3. Six standing accuracy ball handlings to a partner from a 7 m distance using one of the techniques 141 015

learned
4. Pull-ups (number of times) .209 -.149
5. Sit-ups in 30 seconds .038 -.102
6. Evaluation of the sense of movement speed in sprinting -2.290 6.474
7. Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed 031 4118

at 80% intensity of maximum)
8. Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed

at 90% intensity of maximum) 2937 2166
9. Static equilibrium evaluation by E. Ya. Bondarevsky’s method .035 .048
10. Evaluation of dynamic equilibrium by the BESS method -.016 .034
11. Evaluation of the ability for vestibular (statokinetic) stability. Running with turns 202 .182
12. Rhythmic hand tapping -.200 -.387
13. Rhythmic movements of upper and lower limbs -212 -137
14. Shuttle run (4x9 m) 216 -212
15. Tossing a ring over a peg 113 -.014
16. Height (cm) .079 -.024
17. Body weight (kg) -.020 .015

(Constant) -18.974 -2.688
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Table 7. Functions at group centroids. Girls aged 11-13

Function
Group
1 2
11 -2.131 .702
12 -.139 -1.088
13 2.412 .577
Conclusions

A discriminant analysis made it possible to deter-
mine informative indicators for a comprehensive control
of coordination abilities development in girls aged 11-13;
to answer the questions as to how the states of coordina-
tion abilities development of girls aged 11, 12 and 13 sig-
nificantly differ; what motor tests most substantially in-
fluence the differentiation of classes; what class the object
belongs to based on the values of discriminant variables.

To identify the level of coordination abilities devel-
opment in girls aged 11, 12 and 13, the following tests
can be used: test 4 “Pull-ups (number of times)”, test
2 “Standing long jump (cm)”, test 6 “Evaluation of the
sense of movement speed in sprinting’, and test 9 “Static
equilibrium evaluation by E. Ya. Bondarevsky’s meth-
od”, which characterize relative and speed strength, the
sense of running speed and vestibular stability.

To identify the state of coordination abilities devel-
opment in girls aged 12-13, the following tests can be
used: test 12 “Rhythmic hand tapping’, test 13 “Rhythmic
movements of upper and lower limbs”, test 5 “Sit-ups in
30 seconds’, test 7 “Evaluation of the ability to differenti-
ate movement speed (reproduction accuracy of running
speed at 80% intensity of maximum)”, which character-
ize the movement coordination of different parts of the
body, strength endurance of abdominal muscles, and the
evaluation of the ability to differentiate movement speed.

The prospect for further exploration is to study
methodological approaches to programming the co-
ordination abilities development in schoolchildren of
middle school age.
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KOOPAMHALLIA PYXIB: PO3MI3HAHHA BIKOBOI
ANHAMIKU PO3BUTKY Y AIBYAT 11-13 POKIB

IBamenko O.B.', Xynmoniit O.M.!, Epmakos C.C.% IIpuxopsko B.B.?, Ilectumpka M.*
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MeTa gocnigyKeHHsI — BU3HAYUTU MOXK-
JIMBICTH PO3II3HAHHA CTAaHY PO3BUTKY KOOPAMHALIii-
HUX 37i6HOCTel! y AiByar 11-13 pokiB Ha OCHOBI MeTO-
mororii 6araTOBMMipHUX CTaTUCTUK.

Marepianu i metogu. Y [OCTi>KeHH] NpuUitHAIN
y4acTs giBdara 11 (n=20), 12 (n=23), 13 (n=19) poxis.
JIns oniHKM pyXoOBOi MiTOTOBIEHOCTI pPeECTpyBaNncA
pes3y/nbTaTy pyXOBUX TECTiB, 3picT i Maca Tina. Marte-
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pianu mOCHi>KeHH:A OonpallbOBaHi B IpOrpaMi cTaTuc-
TMYHOro aHanisy — IBM SPSS 20. 3piicnennit guc-
KpVMMiHaHTHMII aHAJIi3.

PesynbraTi gocnimxenns. JIna posnisHaHHA piB-
Hs PO3BUTKY KOOPAMHALIMHUX 3[i0HOCTeN y AiBYaT
11, 12 i 13 pokiB MOXyTb OyTV BUKOPUCTAHI TeCTU
Ne4 «3rmHaHHA i PO3TMHAHHA PYK Y BuCi (KimbKicTb
pasiB)», Ne2 «Ctpnbox y JOBXMHY 3 Micis (cMm)», Ne6
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«O1jiHKa Bif4yTTA HIBUAKOCTI PyXiB B CIIPUHTEPCHKO-
My 6iry« i Ne9 «OuiHka cTaT4HOI piBHOBAary 3a MeTO-
nukoio E.fI. BoHmapeBcbKOro«, sKi XapakTepusyoThb
BiIHOCHY i IIBMAKICHY CVJTY, BITUYTTS WIBUKOCTI Oiry
i BecTHOYNAPHY CTINKICTD.

Jnd posnisHaHHA CTaHY PO3BUTKY KOOPAMHALil-
HUX 37i0HOCTelT y fiBuar 12 i 13 pokiB MOXyTb 6yTH
BUKOpUCTaHi TecTu Ne12 «PuTMidyHe moOCTyKyBaHHA
pykamm», Ne13 «PuTMiyHi pyXu BepXHIMM i HYDKHIMUI
KiHIiBKam», Ne5 «IligniMaHHs Tyay6a B cig 3a 30 o»,
Ne7 «OuiHka po3BUTKY 31i6HOCTI 10 AudepeHIiiroBaH-
HA IIBUIKOCTI PyXiB (TOYHICTD BifTBOPEHHS MIBUIKO-
cTi 6iry 3 iHTeHcuBHIicTIO 80% BiJ MAKCUMAaIbHOL)», AKi
XapaKTepU3yITh KOOPAMHALII0 PYXiB Pi3HMMU Yac-

TUHAMIU TijIa, CUIOBY BUTPUBAIICTb M 5I3iB YepEeBHOTO
mpeca i OIIHKY pO3BUTKY 3#iOHOCTI 10 AudepeHIio-
BAHHA IBUIKOCTI PyXiB.

BucHoBkn. [IMcKpMMiHaHTHUI aHAi3 JO3BONINB
BU3HAUUTY iHPOPMATUBHI NOKA3HMKI JI/IsI HACKPi3HO-
r0 KOHTPOJIIO PO3BUTKY KOOPAMHALIIHUX 3410HOCTe
y miB4ar 11-13 pokiB; jaTul BiAlIOBilb Ha NMUTAHHA Ha-
CKiZIbKI JIOCTOBIPHO Pi3HUTbHCA CTaH PO3BUTKY KOOP-
AMHALiHMX 37i6HOCTeI ¥ fiiByar 11, 12 i 13 pokiBs; sxi
PYXOBi TecTu HaMOi/bII CYyTTEBO BIUIMBAIOTH HA PO3-
Pi3HEHH: KJ/IaciB; 10 AKOTO K/IaCy HAJIeKUTb 00’ €KT Ha
OCHOBI 3Ha4Y€Hb NVICKPMMIHAHTHUX 3MiHHUX.

Knrouosi cmoBa. Koopauuariiiiui 3mi6HoCTi, muc-
KPUMMIHAHTHUI aHaJIi3, IIearOri4YHMIl KOHTPOJIb.

KOOPOAMHALMA ABUXKEHWNIA: PACMO3HABAHUE BO3PACTHON
AUHAMWKWN PA3BUTUNA Y AEBOYEK 11-13 JIET
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Ilenp mccnegoBaHMA — ONpeNENUTD
BO3MOXHOCTb PaclO3HaBaHMA COCTOAHUSA PasBUTUA
KOOpIMHALVOHHBIX CIIocoOHOCTEN y meBouek 11-13
JIeT Ha OCHOBE MeTOJ[0JIOTMY MHOTOMEPHBIX CTaTUCTHK.

Marepuanbl 1 MeTOAbI. B nccnenoBanny NpUHAIN
ydactue geBouknu 11 (n=20), 12 (n=23), 13 (n=19) ner.
JI71A OLleHKU JBUTaTelIbHON IIOATOTOBIEHHOCTY PEru-
CTPUPOBA/IVICh PE3Y/bTaThl JBUTATE/IbHBIX TECTOB, POCT
U Macca Tea. Marepuassl MicciefloBaHusA 00paboTaHBbI B
IIporpaMme CTaTucTideckoro aHammsa — IBM SPSS 20.
IIpoBenieH AMCKPUMIHAHTHBI aHATINS.

Pesynprarsl uccnenoBanusA. JI1a pacnosHaBaHuA
YPOBHS pa3BUTUA KOOPAVHAIVIOHHBIX CIIOCOOHOCTEN
y meBodex 11, 12 u 13 yieT MOTYT OBITH MCIIONB30BAHBI
tecTbl Ne4 «Crubanue u pasrubanye pyk B Buce (Komu-
4ecTBO pas)», Ne2 «[IpppKoK B IMHY ¢ MecTa (cM)», Ne6
«OlieHKa olIylIeHe CKOPOCTY JIBVDKEHUI B CIIPUHTEp-
ckoM Gere»yt No9 «O1ieHKa CTaTUYeCKOTO PaBHOBECHS 10
Mertoguke E.fI. bonapeBcKkoro», KOTopble XapaKTepu-
3YIOT OTHOCUTE/IBHYIO VI CKOPOCTHYIO CHJTY, OLIyILEHMe
ckopocTy 6era 1 BeCTUOY/IIPHYIO YCTOIYMBOCTD.

IInsa pacnosHaBaHMsA COCTOAHUSA Pa3BUTUA
Koopm/[HauMOHHblxcnoco6HOCTeI71yneBoqu 12u13ner
MOTYT OBITh MICIIONb30BaHBI TeCTh Ne12 «PurmMudaHOe
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HNOCTYKMBaHIe pyKaMi», Ne13 « PuTmMudHble IBYDKeHUA
BEPXHUMI U HIDKHUMM KOHEYHOCTAM», No5 «Ilogpem
TynoBuia B cefi 3a 30 c», No7 «O1eHKa pasBUTHA CIIO-
cobHOoCTU K muddepeHINPOBKe CKOPOCTHU IBUKEHMIT
(TOYHOCTD BOCIIPOM3BEIEHNUA CKOPOCTH Oera ¢ MHTeH-
CMBHOCTBIO 80% OT MaKCUMAa/IbHOI)», XapaKTepu3yo-
VX KOOPAVHALMIO IBVKEHWI Pa3INYHbIMM YacTAMUI
Te/la, CUJIOBYIO BBIHOCTMBOCTD MBIIIII] OPIOLIHOTO IIpe-
cca ¥ OLIEHKY pasBUTHSA cIOCOOHOCTH K inddepeHiy-
POBKE CKOPOCTH IBVKEHMUIL.

BrpiBoppl. [IMCKpMMMHAHTHBINA aHa/IN3 MO3BOINT
oIpenenuTb NHPOPMATUBHbIE IIOKa3aTe/N J/Id CKBO3-
HOTO KOHTPOJIA PasBUTHA KOOPAVHALMOHHBIX CIIOCO-
OHOCTeT y feBodek 11-13 yeT; gaTh OTBET Ha BOIIPOC
HACKOJIBKO JOCTOBEPHO OT/INYAETCSA COCTOSAHNE PA3BU-
TV KOOP/IMHALIMOHHBIX CIIOCOOHOCTEN y fieBoYeK 11,
12 u 13 neT; Kakue ABUraTe/IbHbIE TECTHI Hanbosee cy-
LIECTBEHHO BIMAIOT Ha pasnu4eHNe K/IacCoB, K KaKo-
MYy KJIacCy MPUHAJIEXNUT 0ObeKT Ha OCHOBE 3HAYECHMIT
DVICKPYIMMHAHTHBIX IIepEMEHHBIX.

Knrouesnie cnmoBa. KoopauHanMoHHbBIE CIOCO-
6HOCTH, OVICKPMMVHAHTHBIN aHA/IN3, IIe4arOrn4ecKuin
KOHTPOJIb.
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