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Abstract

The purpose of the research is to determine informative indicators for in-group and intra-group control of 14 and 15 years’
age boys’ motor fitness.

Material & methods: in the research 112 schoolchildren participated: 14 years’ age (n=44), 15 year’ age (n=68). The
materials of the research were processed in program of statistical analysis IBM SPSS 20. Factorial analysis as well as
discriminant were fulfilled.

Results of the research: it was found that for control of motor fitness the most informative indicators were indicators of
static power endurance and physical condition. It was also found that results of test “keeping angle on parallel bars” made
the highest contribution in function’s change and the closest correlation with the function.

Conclusions: 14 years’ boys have better indicators of static and relative strength than 15 years” age boys. It points at the fact
that in 15 years’ age sharp changes of body mass, weight as well as reduction of motor functioning are the reasons of lagging
behind. The received data witness that factorial and discriminant analysis can be methodological base for determination of
tests” in-group and intra-group informational potential. For comprehensive control of motor fitness test “Keeping of angle

on parallel bars” can be recommended.
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Introduction

Analysis of scientific literature shows that
the problem of children and adolescents’ motor function-
ing optimization is relevant both in Ukraine (Baltsevych,
& Zaporozhanov, 1987; Linec, 1997; Krutsevych, & Bez-
verkhnya, 2010; Khudolii, & Ivashchenko, 2014), and in
European countries (Dorita, Anita, & Leani, 2011; Gert-
Jan, & Benjamin, 2011; Cieslicka, Napierala,& Zukow,
2012; Chia, & Lee, 2015; Pop, 2016).

Optimization of physical education in compre-
hensive school implies such organization of teaching
process, in which special aspects of pupils’ motor and
functional fitness, physical condition and their health
are considered (Liakh, 2000; Arefiev, 2014; Logan, Rob-
inson, Rudisill, Wadsworth, & Morera, 2014; Skidan,
Sevdalev, & Vrublewskiy, 2015).

In different researches it was found that the follow-
ing knowledge is required for optimization of pupils’
physical education:
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Peculiarities of motor abilities development (Ivash-
chenko, Karpunec, Krinin, 2014; Ivashchenko, & Spe-
sivcev, 2015; Khudolii, Ivashchenko, & Chernenko,
2015; Marchenko, & Golubov, 2015; Moroz, 2015; San-
zharova, & D’iakova, 2015; Solodovnikova, 2015; Srib-
nij, 2016);

Regulations of physical exercises’ training (Khu-
dolii, 2008, 2009; Khudolii, & Chernenko, 2013; Khu-
dolii, Ivashchenko, & Chernenko, 2013; Khudolii, O.M.,
Ivashchenko, 2014a, 2014b; Iermakov et al., 2016; Kozi-
na, Sobko, Yermakova, Cieslicka, Zukow, Chia, Gon-
charenko, Goncharenko, & Korobeinik, 2016);

Knowledge of training and health related effect of
physical loads (Khudolii, O.M., Ivashchenko, O.V., &
Beketov, 2015; Ivashchenko, Khudolii, Titarenko, &
Skorniakov, 2016; Korobeynikov, Korobeynikova, Ier-
makov, & Nosko, 2016; Nosko, Razumeyko, Iermakov,
& Yermakova, 2016; Podrigalo, Iermakov, Rovnaya, Zu-
kow, & Nosko, 2016);

Methodologies of pedagogic control over children’s
and adolescents’ physical education (Krucevich, Vo-
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robjov, & Bezverkhnia, 2011; Khudolii, & Ivashchen-
ko, 2014; Ivashchenko, Iermakov, Karpunec, Krinin,
& Nazarenko, 2015; Ivashchenko, Khudolii, Iermakov,
Chernenko, & Golovko, 2015; Starchenko, 2015; Bod-
nar, & Andres, 2016; Ivashchenko et al., 2016; Khudolii,
Ivashchenko, Iermakov, & Rumba, 2016; Ivashchenko,
Khudolii, Iermakov, Lochbaum, Cieslicka, Zukow, Nos-
ko, & Yermakova, 2016);

Knowledge about kinds of motor activity and its
influence on childrens and adolescents’ physical condi-
tion (Kravchuk, & Golivec, 2015; Golenkova, & Skri-
gin, 2015; Golenkova, & Galkina, 2015; Sanzharova.
& Kropivka, 2015; Kashuba, Goncharova, & Butenko,
2016; Kretschmann, 2016; Pryimakov, Iermakov, Ko-
lenkov, Samokish, & Juchno, 2016);

About motivation for physical culture practicing
(Krutsevych, & Bezverkhnya, 2000; Vedmedenko, 2005;
Salman, 2006 Bliznevsky et al., 2016; Kozina et al., 2016;
Shypulo, 2015).

Krutsevych and Bezverkhnya, (2000), Mosijchuk
(2004), Vedmedenko (2005), Salman (2006) point that
in adolescents’ age there is significant reduction of mo-
tor functioning together with weak interest in physical
culture lessons at school and negative attitude to physi-
cal culture in general.

In spite of numerous works (Krucevich, 2000; An-
drieieva, 2002; Shevciv, 2009; Kozak, & Ibraimova, 2014;
Lutovinov, Martin, Oleshko, Lisenko, & Tkachenko,
2014; Yaremenko, 2014), it is still important to solve the
problem of effective ways for children’s and adolescents’
motor functioning intensification and their physical
fitness improvement at the account of modern health
related physical culture technologies, which would fa-
cilitate positive motivation for physical culture; form
foundations of independent health related activity both
in system of school education and in out-of-classes
time.

That is why solution of pedagogic control questions
on the base of schoolchildren’s motor fitness character-
istics is rather important.

The purpose of the research is to determine infor-
mative indicators for in-group and intra-group control
of 14 and 15 years’ age boys’ motor fitness.

Material & methods

Participants: in the research 112 schoolchildren
participated: 14 years’ age (n=44), 15 year’ age (n=68),
from comprehensive school No.22 (Kramatorsk).

The research related to human use has been com-
plied with all the relevant national regulations, institu-
tional policies and in accordance with the tenets of the
Helsinki Declaration (WMA Declaration of Helsinki,
2016). The study protocol was approved by the Ethical
Committee of University.
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Procedure: testing program included commonly
known tests (Khudolii, & Ivashchenko, 2011; Khudolii,
Ivashchenko, & Karpunec;, 2012). Testing program con-
sisted of:

Test 1, for body mass:

Equipment: medical electronic weighing machine,
which measures weight in kg with preciseness up to
50 g.

Description of test: During weighing participant
stands on the middle of weighing machine platform,
keeping calm position. In the process of operation
weighing machine is verified for preciseness and sen-
sitivity with the help of calibrated loads. Pupils’ body
mass shall be measured with pupils’ being without up-
per dress and shoes.

Results: body mass with accuracy up to 50 g.

Test 2, for body length in standing position:

Equipment: height meter with scale in centimeters.
Body height is measured in standing position with ac-
curacy up to 0.5 cm.

Description of test: participant shall stand touching
height meter by three points: heels, buttocks and shoul-
der blades. Head shall be kept so that conventional line,
connecting low edge of eye-pit and antilobium, would
be parallel to floor. The plank of height meter shall be
dropped to the contact with pupil’s head.

Results: mark on height meter is registered (with
accuracy up to 0.5 cm).

Test 3, for keeping angle on parallel bars: it permits
to determine general endurance.

Equipment: parallel bars, stop-watch with accuracy
up to one/tenth of second, mat, registration table, chair.

Description of test: pupil takes stance on parallel
bars, resting on them with hands. By command: “go” he
directs legs forward upward, fixing legs’ position at the
level of bars. Legs shall not be bent in knees. Keep this
position as long as possible.

Results: time of keeping angle with accuracy up to
0.1 sec.

Tests 4-5, for left and right hands’ strength:

Equipment: hand dynamometer, box with gymnas-
tic chalk, registration table and chair.

Description of test: after covering hands with gym-
nastic chalk participant takes dynamometer; it shall be
on one line with forearm on thigh. The second joints of
fingers shall be close to handle, in order that all weight
of the dynamometer should be applied to the joints.
Then the participant grips dynamometer between fin-
gers and palm, moves arm aside and presses the tool
with maximal effort.

Results: the strength is registered in kilograms.

Test 6, pressing ups in lying position:

Equipment: flat wooden or ground site, registration
table, chair.

Description of test: participant takes lying posi-
tion with palms resting on floor. Arms are straight-
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ened; hands are placed at shoulder width with fin-
gers directed forward. Torso and legs make straight
line with feet toes resting on floor. By command “go”
the participant starts rhythmically bend and unbend
arms.

Result: quantity of correct pressing ups in one
attempt.

Test 7: chin ups. This test is for control of pupils’
dynamic strength.

Equipment: horizontal bar of 2-3 cm diameter,
bench, gymnastic chalk. The height of horizontal bar lo-
cation shall permit for participant to hang on straight-
ened arms.

Description of experiment: participant stands on
bench and grips horizontal bar from upward (palms
directed forward) at shoulder width; then he hangs on
arms (feet do not touch the floor). By command “go” he
starts chin ups with full amplitude.

Result: quantity of correct chin ups in one attempt.

Test 8 — long jump from the spot. This test is for de-
termination of schoolchildren’s speed-power abilities.

Equipment: not slippery surface with marking in
centimeters and start line.

Description of test: participant stands touching
start line with toes; pushing by legs and waving arms he
jumps forward as far as possible.

Results: the length of jump, the best of two attempts.

Test 9 — forward raising of legs up to 90° hanging
on Swedish wall.

Equipment: Swedish wall or horizontal bar of 2-3
cm diameter, bench, gymnastic chalk. Horizontal
bar shall be located so that participant could hang on
straightened arms.

Description of test: the test is to be fulfilled on
Swedish wall or on horizontal bar of 2-3 cm diameter.
The participant shall raise legs up to 90° angle or higher.
Legs shall not be bent in knees.

Result: the quantity of legs’ raising up to 90° angle
or higher; pause between each raising shall be not more
than 1 sec.

Test 10 - forward torso bending from sitting posi-
tion. This test is for backbone flexibility.

Equipment: drawn on floor line AB and perpendic-
ular to it marking line in centimeters (from 0 to 30 cm).

Description of test: participant takes sitting posi-
tion, barefeet, with heels touching line AB. Distance
between heels is 20-30 cm. Feet are vertical in respect to
the floor. Hands are placed on the floor between knees
with palms down.

His partner holds legs at knees’ level to avoid bend-
ing in knees. By command “go” the participant smooth-
ly bends forward. Position of maximal bent shall be
kept for 2 seconds, fixing fingers on marking.

Results: mark on perpendicular line, which the par-
ticipant touched with fingers, is registered (with accu-
racy up to 1 cm).
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Test 11, shuttle run 4x10 m, for coordination
abilities.

Equipment: stop-watch, fixing time up to one/tenth
of second. Even track of 10 meters length, limited by
two parallel lines. After every line there shall be two
semi-circumferences of 50 cm radius and with center
on the line and two wooden cubes of 5x5x5 cm size.
Registration table, chair.

Description of the test: by command “to mark’, par-
ticipant takes position of standing start. By command
“go” he runs as quick as possible 10 meters to other line,
takes one of two cubes, which are in semi-circumfer-
ence; returns back (also as quick as possible) and puts it
in semi-circumference at start (to throw the cube is pro-
hibited). Then he repeats this action with other cube.

Result: the time, fixed with accuracy up to 0.1 sec.:
from the moment of start to the moment of second cube
putting in semi-circumference.

Test 12: rising in sitting position from lying position
(during one minute).

Equipment: stop-watch, mat.

Description of experiment: participant lies on mat,
on back, distance between feet shall be about 30 cm.
Legs are bent in knees under straight angle, hands’ fin-
gers are connected behind head. His partner stands
on knees near participant’s legs and holds his feet for
them not to loose contact with mat. By command “go”
participant moves in sitting position, touching knees
with elbows and returns in initial position. This exer-
cise shall be repeated during one minute with maximal
frequency.

Results: quantity of raisings during 60 seconds.

Test 13 - torso raising from lying position during
one minute.

Equipment: gymnastic mats, stop-watch, registra-
tion table, chair.

Description of tests: exercise shall be fulfilled on
gymnastic mats. Participant lies on mat on abdomen;
distance between feet shall be about 10 cm, fingers are
connected behind head, legs shall be straight in knees.
His partner holds the participant’s feet. By command
“go”, participant arches backward-upward during 60
seconds with maximal frequency.

Result: quantity of raising during 60 seconds.

Statistical analysis: materials of the research were
processed in program of statistical anlysis IBM SPSS
20. Factorial analysis as well as discriminant were ful-
filled. In factorial analysis we used the model of princi-
ple components: Varimax with Kaiser’s normalization.
For every variable the following values were calculated:
mean values, standard deviations, t-test criterion for
independent samples.

In discriminant analysis we formed prognostic
model of belonging to group. This model builds dis-
criminant function (or if the quantity of groups is more
than two - a set of discriminant functions) in the form
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of linear combination of variables-predictors that en-
sures the best groups’ division. These functions are built
by a set of observations, for which their belonging to
groups is known. Further, these functions can be used
for new observations with known values of variables-
predictors and unknown belonging to group.

For every variable we calculated the following:
mean values, standard deviations, single - factorial dis-
persion analysis for every variable (Box’s M test, in-
group correlation matrix, in-group covariance matrix,
co-variance matrixes for separate groups, general co-
variance matrix). For every canonic discriminant func-
tion we calculated: eigenvalue, dispersion percentage,
canonic correlation, Wilks’ Lambda, Chi-square. For
every step we calculated: priory probabilities, Fisher
function’s coeflicients, non-standardized coefficients of
function, Wilks’ Lambda for every canonic function.

Results

In table 1 results of motor fitness testing of 14-15
years age boys are given. 15 years’ boys statistically con-
fidently differ from 14 years’ age boys by body mass and
body length (p<0.05). They had bigger mass and height.
15 years’ boys showed better results in tests: Ne4 “Right
hand strength, kg”, Ne 5 “Left hand strength, kg”, Ne 11
“Shuttle run 4x9 m, sec” (p<0.05). 14 years’ age boys
were better in tests: Ne 3 “Keeping angle on parallel bars,
sec” Ne 6 “Pressing ups in lying position, quantity of

times” (p<0.05). By results of other tests the difference
between 15 and 14 years’ age boys was not confident
statistically (p>0.05).

For determination of the tests’ in-group informative
potential for 14 years’ boys we fulfilled factorial analysis
by 13 indicators (see table 2). In this analysis we marked
out four factors, which explain 67.819 % of indicators’
general dispersion.

Factor 1 - is the most informative (23.678%) and
correlates with physical condition indicators (named
physical condition).

Factor 2 with information potential 21.121% and
the highest correlation with relative strength. The factor
was named “power fitness”

Factor 3 (13.623%) has the highest correlation with
test “Torso forward bending from sitting position, cm”.
The factor was named “flexibility”.

Factor 4 (9.397%) has the highest correlation with
indicator of speed-power endurance and was named
“speed-power fitness”

Analysis of populations showed that for control of
motor fitness physical condition indicators were the
most informative.

For determination of tests’ in-group information
potential we fulfilled factorial analysis by 13 indicators
(see table 3) and marked out five factors, which explain
71.372% of total dispersion.

Factor 1 has information potential 21.767%. It
correlates with physical condition indicators and was
named “physical condition”.

Table 1. Comparative analysis of 14 and 15 years’ age boys’ motor fitness

Test Ne Description of test 14 years’ age (n=44) 15 years’ age (n=68) t p
X m X m
1. Body mass, kg 53,77 1,436 62,824 1,337 4,615 <0,05
2. Body length in standing position, cm 170,64 1,08 177,29 1,04 4,265 <0,05
3. Keeping of angle on parallel bars, sec. 5,4 ,01 1,5 ,18 7,224 <0,05
4. Right hand strength, kg 25,432 1,061 35,338 1,096 6,160 <0,05
5. Left hand strength, kg 25,318 1,219 31,853 ,967 4,210 <0,05
6. Pregsmg ups in lying position, quantity 24,40 2.11 18,94 92 2,674 <0,05
of times
7. Chin ups , quantity of times 5,43 ,66 6,04 51 , 734 >0,05
8. Long jump from the spot, cm 185,11 3,76 186,41 4,18 216 >0,05
9. Legs raising up to straight angle in
hanging on horizontal bar position, 8,50 91 9,83 ,74 1,137 >0,05
quantity of times
10. Tor.sq forward bending from sitting 12,14 L1 13,97 1,06 1152 0,05
position, cm
11. Shuttle run 4x9 m, sec. 10,27 ,08 9,78 ,11 3,705 <0,05
12. Raising from lying position in sitting
one during one minute, quantity of 38,07 1,44 36,41 1,42 ,782 >(0,05
times
13. From lying on abdomen position rais-
ing of torso upward during one minute, 35,84 2,14 37,25 1,32 -,592 >0,05

quantity of times
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Table 2. Factorial analysis matrix for 14 years” boys. Invocation method: Varimax with Kaiser’s normalization

Components
Test Ne Description of test P Populations
1 2 3 4
1. Body mass, kg ,873 ,791
2. Body length in standing position, cm ,792 ,722
3. Keeping of angle on parallel bars, sec. ,694 ,606
4. Right hand strength, kg 821 ,810
5. Left hand strength, kg ,803 753
6. Pressing ups in lying position, quantity of times ,820 ,676
7. Chin ups , quantity of times ,687 ,568
8. Long jump from the spot, cm ,364 ,736 ,708
9. Legs raising up to st.ralght angle in hanging on horizontal bar 315 339 525 555
position, quantity of times
10.  Torso forward bending from sitting position, cm ,859 ,846
11.  Shuttle run 4x9 m, sec. -,466 -414 490 ,646
12, Ralsln.g frorp lying position in sitting one during one minute, 300 741 705
quantity of times
From lying on abdomen position raising of torso upward during
13. . . . ,634 ,430
one minute, quantity of times
Full explained dispersion, % 23,678 21,121 13,623 9,397 67,819
Table 3. Factorial analysis matrix for 15 years’ boys. Invocation method: Varimax with Kaiser’s normalization
Components
Test Ne Description of test P Populations
1 2 3 4 5
1. Body mass, kg ,880 ,813
2. Body length in standing position, cm 812 ,736
3. Keeping of angle on parallel bars, sec. ,904 ,833
4. Right hand strength, kg 821 ,748
5. Left hand strength, kg ;710 ,720
6. Pressing ups in lying position, quantity of times ,834 ,711
7. Chin ups, quantity of times ,363 ,592 ,599
8. Long jump from the spot, cm ,536 ,584 ,673
9 Legs raising up to straight angle in hanging on horizontal bar 836 714
’ position, quantity of times ’ ’
10. Torso forward bending from sitting position, cm ,836 ,812
11. Shuttle run 4x9 m, sec. -,341 -,338 -,645 ,669
12. Ralsm.g frorg lying position in sitting one during one minute, 679 471
quantity of times
13 From lying on abdomen. posm.on raising of torso upward 786 304 777
during one minute, quantity of times
Full explained dispersion, % 21,767 13,219 12,931 12,638 10,817 71,372

Factor 2 (information potential 13.219% has the
highest correlation with relative strength indicators and
was named “power fitness”

Factor 3 (12.931%) correlates to the largest extent
with test Ne 10 “Forward torso bending from sitting po-
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sition, cm” and test Ne 13 “From lying on abdomen posi-
tion torso raising upward during 60 seconds, quantity of
times”. The factor was named “speed-power endurance”.

Factor 4 (12.638%) has the highest correlation with
relative strength indicators (test Ne 9 “Legs raising up
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Table 4. Results of discriminant analysis of 14-15 years’ age boys motor fitness

Coeflicients of canonic discriminant function

For classification

Test Ne Description of test
Standardized Structural 14 years 15years
1 2

1. Body mass, kg ,180 -,405 -1,852 -1,890
2. Body length in standing position, cm -,232 5,019 5,083
3. Keeping of angle on parallel bars, sec. ,858 ,635 -,594 -1,267
4. Right hand strength, kg -,420 -,541 -,286 -,174
5. Left hand strength, kg -,252 -,370 5,310 -,241
6. Pressing ups in lying position, quantity of times 117 ,235 -,496 -,521
7. Chin ups , quantity of times -,262 -,064 244 ,379
8. Long jump from the spot, cm ,081 -,019 317 311
9 Ing; i)zisiistiil;gl ,ué)u:)niit:;if?ttizﬁegsle in hanging on horizontal 178 -100 441 506
10. Torso forward bending from sitting position, cm ,093 5,101 1,590 1,565
11. Shuttle run 4x9 m, sec. ,225 ,325 33,458 32,817
12 iﬁ;slllrtleg, éfl(;rrrlltigizfgti};;)ition in sitting one during one 048 072 198 190
Constant -1,852 -1,890

to straight angle in hanging on Swedish wall position,
quantity of times”. The factor was named “power fitness”.

Factor 5 (information potential 10.817%) correlates
to the highest extent with statistic strength indicators
(test Ne 3 “Keeping angle on parallel bars, sec”.

Analysis of populations showed that for control of
motor fitness physical condition and static power en-
durance indicators are the most informative.

For determination of tests’ intra-group informa-
tion potential we fulfilled discriminant analysis of 14-
15 years’ age boys’ motor fitness testing results. In this
analysis we found that results of test Ne 3 “Keeping of
angle on parallel bars, sec” make the greatest contribu-
tion in change of function’s value (see table 4, standard-
ized coeflicients) and have the highest correlation with
function (see table 4, structural coefficients). So, the
most informative test for determination of age dynamic
is static endurnce (test Ne 3 “Keeping of angle on parallel
bars, sec?”).

Discussion

In practical application of discriminat analysis re-
sults coeflicients of canonic discriminant function for
classification are used (see table 4).

Analysis of the received results shows that 14 years’
boys are better in power fitness (test Ne 3 “Keeping of
angle on parallel bars, sec”), in test Ne6 “pressing ups in
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lying position, quantity of times”) than 15 years’ boys. It
points at the fact that in 15 years’” age reduction of mo-
tor activity and increase of body sizes are the reasons of
lagging behind from 14 years’ boys. It supplements the
data of Mosijchuk (2004), Vedmedenko (2005), Salman
(2006) that the reason of low motor functioning level in
adolescent age is significant reduction of motor activity
together with weak interest in physical culture lessons
and negative attitude to physical culture in general.

The received results expand information about spe-
cial aspects of development of children’s and adoles-
cents’ motor abilities and about possibility to obtain
new information with the help of modeling method
(Iermakov, 2010; Adashevskiy et al., 2014; Vlasov et al.,
2016).

In the research, for analysis of motor fitness we used
discriminant model. Effectiveness of discriminant func-
tion in classification of motor and functional fitness was
proved in some works [Geoftrey, & Gabie, 1982;, Dorita
et al., 2011; Khudolii et al., 2014). Our data also point
at prognostic significance of discriminant function in
assessment of 14-15 years’ age boys’ motor fitness.

In researches in the field of physical education and
sports multi-dimensional methods and models are used
for classification of pupils by their motivation for sports
(Mili¢, Milavi¢, & Grgantov, 2011), by motor activity
(Gert-Jan et al., 2011), for classification of groups into
sportsmen and non sportsmen (Lulzim, 2013), for de-
termination of dynamic of 9-12 years’ age children’s
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physical condition under influence of fitness programs
(Dorita et al., 2011), for finalizing control of functional
and motor fitness of children and adolescents (Geoftrey
et al., 1982; Khudolii et al., 2014; Ivashchenko, & Kap-
kan, 2015). The mentioned authors point at possibility
of discriminant analysis application for classification of
5-12 years’ age children’s motor activity depending on
its scope; discriminant function equations permit to
classify correctly 93% of grouped data.

The received results supplement the data of differ-
ent authors (Ivashchenko et al., 2015; Ivashchenko, &
Yermakova, 2015; Ivashchenko, Yermakova, Cieslicka,
& Muszkieta, 2015; Ivashchenko, Yermakova, Cieslic-
ka, & Zukowska, 2015; Khudolii, Iermakov, & Anan-
chenko, 2015; Khudolii, Iermakov, Prusik, 2015; Sgro,
Quinto, Pignato, & Lipoma, 2016) about demand in
structural and functional analysis of children’s and ado-
lescents’ motor fitness. Our results prove the opinion
that discriminant model can be used for pedagogic con-
trol of 14-15 years’ age boys’ fitness level. The received
functions can be further used in new observations
with known predictor variables and unknown group
belonging.

The received results supplement also the data of
Ivashchenko and Makarova, (2013), Starchenko (2016),

Sribnij (2016) about high informative potential of mo-
tor tests in assessment of schoolchildren’s fitness.

Conclusions

14 years’ boys have better indicators of static and
relative strength than 15 years” age boys. It points at the
fact that in 15 years’ age sharp changes of body mass
and height, reduction of motor functioning are the rea-
sons of lagging behind.

The received data show that factorial analysis as
well as discriminant are methodological foundation
for determination of tests’ in-group and intra-group
informational potential. For comprehensive control of
motor fitness “Keeping of angle on parallel bars” can be
recommended.
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MeTa mocmigyKeHHs — BU3HAYNUTH iH-
¢dbopMaTuBHI MOKa3HUKY IJIA TPYNOBOTO i MIXTpYIIO-
BOT'O KOHTPOJII0 PyXOBOI IiJJrOTOB/JIEHOCTI XJIONLiB 14
i 15 poxkiB.

Marepianm i mMeTogm: y [OOCHiJPKEeHHI INpu-
JiHsM y4aTh 112 mxonspis: 44 ocobu — 14 poxis,
68 oci6 — 15 pokiB, 3araIbHOOCBITHBOI KOMU Ne 22,
M. KpamaTopchk.

Jlns BupilleHHA ITOCTaB/IeHMX 3aBflaHb OynIM 3a-
CTOCOBaHi TaKi MeTOIM OCTi[I)KEHH: aHa/li3 HAyKOBO-
METOAUYHOIL TiTepaTypy, Mefaroriuie TeCTyBaHHA Ta
METOIM MaTeMaTUYHOI CTATUCTUKY OOPOOKM pe3yib-
TaTiB JOCTI/PKEHHA. Y IPOrpaMy TECTYBaHHSA BBilILIN
3arajJibHOBiJJOMi TECTU.

Marepianu JociipKeHH ONpalboBaHi B Iporpami
CTaTUCTUYHOro aHamisy — IBM SPSS 20. 3piiicaennit
bakTOpHMII 1 JUCKPUMIHAHTHMIL aHATi3.

PesynbpraTu JOCIifKeHHA: aHaJIi3 CHiIbHOCTEN
IIOKAa3Y€, 1110 I KOHTPOJII0 PyXOBOI IiATOTOBIEHOCTI
Hait611p11 iHGOPMATUBHUMM € OKA3HUKM CTATUIHOL
cunoBoi BUTpuUBaNocTi i ¢ismunoro possurky. Y

Ipolieci aHasisy 6y/I0 BUAB/IEHO, IO Pe3Y/IbTaTU TECTY
Ne 3 “YTpyuMaHHA KyTa B YIIOPi Ha TapajieIbHUX Opycax,
¢” MaloTh HaiOiMbLUINIT BK/IaJ B 3MiHHY 3HaYeHHHS
¢yukuii (quB. Tabn. 4, HopMoBaHi KoedinieHTH) i
Hal161/1b111 BATOMMIT KOPETIALITHMI 3B A30K 3 PYHKIIi€0
(mmB. Tabm. 4, CTPYKTYpHi KoediuieHTn).

Bucnosku: xnonii 14 pokiB MarTb Kpallli II0Ka3-
HVKM CTaTMYHOI i BITHOCHOI CM/IM HDK Xy1onui 15 pokiBs.
Le Bkasye Ha Te, 0 y 15 piuHOMY Billi IpMYMHOIO Bif-
CTaBaHHsA € Oypx/MBi 3MiHM Macu Tija i 3pocTy, a Ta-
KOXX 3HVDKEHHHA PyX0BOi akTMBHOCTI. OTpyMaHi gani
CBifuath, 10 paKTOpHMI i JUCKPUMIHAHTHMII aHATII3 €
METOJIO/IOTiYHOI0 OCHOBOIO JI/1 BU3HAYEHHA BHY TPilll-
HBOTPYIIOBOI i MDKTPYII0BOI iHOPMAaTHBHOCTI TeCTiB.
Jna HaCKpi3HOTO KOHTPOJII0 PYyXOBOI Ii/fTOTOB/IEHOCTI
Moxke 6yTu pexoMeHjoBaHMIt TecT Ne 3 “Yrpumanus
KyTa B YIIOpi Ha IapajielibHuX Opycax, ¢

Kaw4yoBi caoBa: pyxoBa MiATrOTOBICHICTH;
inpopmaruBHi TecTH; (aKTOPHUN; NUCKPUMIHAHTHUN
aHami3, xjommi 14 1 15 pokis.

WHOOPMATUBHDbIE NMOKA3ATEJIU ABUTATEJIbHOI
NOArOTOBJIEHHOCTU IOHOLUEW 14-15 NIET

NBamenko O.', Kankan E.%, Xygoneit O.', Epmakosa T.?

'XapbKOBCKMIT HALIVOHAIbHBIN Negarorndecknit yausepcuteT nMern I.C. CKoBOpOAbI
?Jlonbacckast HalMOHA/IbHAS aKaleMMsi CTPOUTENbCTBA Y APXUTEKTYPhI

3)(apr(OBCKaFI rocymapCTBE€HHAsA aKageMum:d ,I[I/[3a]7[Ha " NCKYCCTB

Pedepar. Crartps: 10 c., 4 Ta61., 81 MCTOYHUKOB.

ITenp mccrmegoBaHUA — OIpefeNUTh
nH(pOpMaTHBHbIE ITOKa3aTeNN /1 BHY TPUTPYIIIOBOTO
Yl MEXXTPYIIIIOBOTO KOHTPOJIS IBUTATENbHO ITOATOTOB-
JIEHHOCTY oHOWIei 14 u 15 jier.

Marepuanbl ¥ METO[bI: B MICC/IEOBAHNUY TIPUHSI/IN
y4acTue 112 mKonbHUKOB: 44 yenoBeka — 14 net, 68
4enoBeK — 15 j1eT, 06111e06pa3oBaTeTbHONM MIKOMbI Ne 22
r. Kpamaropck.

JIns pelreHMss IOCTaBIEeHHBIX 3ajjad ObUIN
IpUMEHEHbl CjIefyIoliyue MeTOAbl MCCIeLOBaHMI:
aHa/IM3 HayYHO-METOJMYECKOIl TUTEepaTyphl, Mefaro-
TUMYeCcKoe TeCTUPOBAHME I METOAbI MaTeMaTHYeCKOl
CTaTUCTUKM OOPabOTKY pe3yIbTaTOB MCCIELOBAHNA.

B mporpamMmy TecTrpoBaHMA BOLUIN OOLEN3BECTHBIE
TECTBI.

Matepuansl uccnegoBaHusa 0o6paboTaHbl B MPO-
rpaMMe cTaTucTuMdeckoro a"ammsa - IBM SPSS 20.
[TpoBeneHHBIT (GaKTOPHBIN U JUCKPUMMHAHTHBIN
aHa/Ius.

PesynbraThl MccIegoBaHNA: aHAIN3 OOIIHOCTEI!
IIOKa3bIBAET, YTO JI/I1 KOHTPOJIA IBUTATENIbHON ITOfIO-
TOBJICHHOCTH Haubosee MHGOPMATBHBIMY SIBJIIOTCS
IIOKa3aTe/y CTAaTU4eCKOM CUIOBOV BBIHOCIMBOCTY U
¢usnyeckoro pasputuA. B mpouecce aHanmsa 6b110
BBIABJIEHO, YTO pe3yabTaThl TecTa No 3 «YpepskaHue
yIIa B YIOpe Ha HapajjIelbHBIX OPYChAX, C» MMEIOT
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HarOONbUINIT BKIAJ B M3MeHeHMe 3HaueHUs] (QyHK-
i (cM. Tab1. 4, HopMUpOBaHHbIE KO3 DUIVIEHTBHI) U
Hanbojiee BeCOMYI0 KOPPE/LMOHHYIO CBA3b C QYHK-
et (cM . Tabi. 4, CTpyKTypHbIe K09 PULIMEeHTBI).
BeiBoppl: roHOIINM 14 71€T MMEIOT JTy4lINe IOKa3a-
Te/IU CTATUYECKOII M OTHOCUTEIbHON CUIBI YeM pebsATa
15 net. 31O YKasbIBaeT Ha TO, YTO B 15 1eTHEeM Bo3pacTe
IPUYMHON OTCTABAHMUS SIB/IAIOTCS OypHbIe M3MeHEeHUs
MacChl Te/la ¥ pOCTa, a TAK)XKe CHIDKEHME IBUTaTe/IbHOM
aKTUBHOCTH. IloydyeHHbIe JaHHBIE CBUJIETENIbCTBYIOT,

4TO (PAaKTOPHBIN M AUCKPUMUHAHTHBIN aHA/NIN3 SABJIA-
€TCs METOMO/IOTMYECKON OCHOBO [jIA OIpeLe/leHNA
BHYTPUTPYIIIOBON U MEXIPYNIIOBOJ MH(POPMATUB-
HOCTHU TeCTOB. [I711 CKBO3HOTO KOHTPOJIA [IBUraTellb-
HOJI ITOATOTOB/IEHHOCTY MOXXeT ObITb PeKOMEHIOBAaH
TecT Ne 3 «YeprKaHue yIa B YIIOpe Ha Mapajule/IbHbIX
OpychX, C».

KinroueBnle cmoBa: pBuMratenbHas IIOATOTOB-
JIEHHOCTb; MHQOPMATUBHBIE TeCTbl; (AaKTOPHBIL;
AVCKPMMUHAHTHBIN aHa/mu3, pebara 14 u 15 net.
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